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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Fees pursuant to the Consolidated Appropﬂafk;ns Act, 2005 (H.R. 4818). | Application Number 12/350,111

FEE TRAN SMI-I_I-AL Filing Date January 7, 2009

First Named Inventor Bruce SCHARSCHMIDT
For FY 2009

Examiner Name T. Gough
D Applicant claims small entity status. See 37 CFR 1.27 Art Unit 1651
TOTAL AMOUNT OF PAYMENT | ($) $1,917.00 Attormey Docket No. 643982000100

METHOD OF PAYMENT (check all that apply)

D Check |:| Credit Card D Money Order D None |:| Other (please identify):

Deposit Account  Deposit Account Number 03-1952 Deposit Account Name Morrison & Foerster LLP

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)
|Z| Charge fee(s) indicated below |:| Charge fee(s) indicated below, except for the filing fee

IZ' Charge any additional fee(s) or underpayments of Izl Credit any overpayments
fee(s) under 37 CFR 1.16 and 1.17

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES
FILING FEES SEARCH FEES EXAMINATION FEES
Small Entity Small Entity Small Entity
Application Type Fee ($) Fee ($) Fee ($) Fee ($) Fee ($) Fee ($) Fees Paid ($)
Ultility 330 165 540 270 220 110
Design 220 110 100 50 140 70
Plant 220 110 330 165 170 85
Reissue 330 165 540 270 650 325
Provisional 220 110 0 0 0 0
2. EXCESS CLAIM FEES Small Entity
ee Description Fee($) Eee (8)
Each claim over 20 (including Reissues) 52 26
Fach independent claim over 3 (including Reissues) 220 110
Multiple dependent claims 390 195
Total Claims Extra Claims Fee ($) Fee Paid ($) Multiple Dependent Claims
24 ~ForHE 0 x 52.00 = 0.00 Fee (§) Fee Paid ($)
HP = highest number of total claims paid for, if greater than 20. 390.00 0.00
Indep. Claims Extra Claims Fee ($) Fee Paid ($)
3 “aerap 0 X 220.00 = 0.00

HP = highest number of independent claims paid for, if greater than 3.

3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer
listings under 37 CFR 1.52(e)), the application size fee due is $270 ($135 for small entity) for each additional 50
sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($) Fee Paid ($)
- 100 = /50 = (round up to a whole number) x =
4. OTHER FEE(S) Fees Paid ($)
Non-English Specification, $130 fee (no small entity discount)
Other (e.g.. late filing surcharge): Deficient Fees Owed ($3,668.00 minus $1,751.00
- - Previously Paid)= $1,917.00
SUBMITTED BY
Signature /Madeline |. Johnston/ m%f:::f;e:? 36,174 | Telephone (650) 813-5840
Name (PrintType) | Madeline |. Johnston Date May 12, 2011
pa-1454795
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Docket No.: 643982000100
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Bruce SCHARSCHMIDT

Application No.: 12/350,111 Confirmation No.: 6290
Filed: January 7, 2009 Art Unit; 1651

For: METHODS OF TREATMENT USING Examiner: T. Gough

AMMONIA-SCAVENGING DRUGS

NOTIFICATION OF LOSS OF ENTITLEMENT TO SMALL ENTITY STATUS AND
PAYMENT OF DEFICIENCY FEES OWED UNDER 37 CFR 1.28(C)

MS Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir:
It has come to our attention that a good faith error appears to have been made regarding

the entity status of the above-referenced application and that fee payments were made in error

claiming the small entity discount.

As required under 37 C.F.R. §1.28(c), to correct these oversights and in order for the
error in payments to be excused, we hereby submit an itemization of all erroneous small entity

payments and the differential fees, together with the deficiency payment.

pa-1454763
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Application No.: 12/350,111

Docket No.: 643982000100

Itemization of all erroneous small entity payments and the differential fees:

Type of Fee Date Paid Amount Paid Current Fee Deficiency
Based on Small | Based on Large Amount Owed
Entity Status Entity
Utility Filing Fee | January 7, 2009 $82.00 $330.00 $248.00
Utility Search Fee | January 7, 2009 $270.00 $540.00 $270.00
Utility January 7, 2009 $110.00 $220.00 $110.00
Examination Fee
Claims in Excess January 7, 2009 $234.00 $468.00 $234.00
of 20 (9)
Independent January 7, 2009 $990.00 $1,980.00 $990.00
Claims in Excess
of 3 (9)
Late Oath or February 24, 2009 $65.00 $130.00 $65.00
Declaration Fee
Total of Fees $1,751.00 $3,668.00 $1,917.00

Based upon the above, Applicants believe the total deficiency amount owed to be $1,917.00.

Enclosed herewith is a Fee Transmittal for the purpose of charging the deficiency amount to our

deposit account in the total amount of $1,917.00.

pa-1454763
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Application No.: 12/350,111 3 Docket No.: 643982000100

In the unlikely event that the transmittal letter is separated from this document and the
Patent Office determines that an extension and/or other relief is required, applicant petitions for any
required relief including extensions of time and authorizes the Commissioner to charge the cost of
such petitions and/or other fees due in connection with the filing of this document to Deposit
Account No. 03-1952 referencing docket no. 643982000100.

Dated: May 12, 2011 Respectfully submitted,

Electronic signature: /Madeline I. Johnston/
Madeline I. Johnston
Registration No.: 36,174
MORRISON & FOERSTER LLP
755 Page Mill Road
Palo Alto, California 94304-1018
(650) 813-5840
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Docket No.: 643982000100
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Bruce SCHARSCHMIDT

Application No.: 12/350,111 Confirmation No.: 6290
Filed: January 7, 2009 Art Unit; 1651

For: METHODS OF TREATMENT USING Examiner: T. Gough

AMMONIA-SCAVENGING DRUGS

PETITION TO MAKE SPECIAL
UNDER 37 CFR 1.102(C)(1) - APPLICANT'S AGE

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

Submitted herewith is a Petition to Make Special the above-identified patent application

on account of Applicant’s age. Applicant is over 65 years of age.

Accordingly, Applicant requests that this Petition to Make Special be granted and the

application undergo accelerated examination.

pa-1459560
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Application No.: 12/350,111 2 Docket No.: 643982000100

It is Applicants’ understanding that the above-referenced application for patent has not
yet been examined by an Examiner at the United States Patent and Trademark Office (USPTO).
Accordingly, Applicant submits this Petition to Make Special under MPEP § 708.02 IV. No Fee is
due, see 37 CFR §1.102(G).

However, if it is determined that fees are due, the Director is hereby authorized to charge
any deficiency in the fees filed, asserted to be filed or which should have been filed herewith (or
with any paper hereafter filed in this application by this firm) to our Deposit Account No. 03-1952
under Attorney Docket No. 643982000100.

Dated: May 12, 2011 Respectfully submitted,

E-Signature: /Madeline I. Johnston/
Madeline I. Johnston

Registration No.: 36,174
MORRISON & FOERSTER LLP
755 Page Mill Road
Palo Alto, California 94304-1018
(650) 813-5840

pa-1459560
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Doc code : PET.OP.AGE
PTOISBI30 (07-08)

Description : Petition to make special based on Age/Health Approved for use through 07/31/2012, OMB 0851- 0031
U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required 1o respond to a collection of information unless it contains a valid OMB control number

PETITION TO MAKE SPECIAL BASED ON AGE FOR ADVANCEMENT OF EXAMINATION
UNDER 37 CFR 1.102(c)(1)

Application Information

Application 12350111 Confirmation &5 Filing .
Number Number Date

Attorney Docket ) ‘

Number (optional) SHasBA00NT00 Art Unit 1651 Examiner T Gough

First Named

Bruce SCHARSCHMIDT
Inventor

Title of Invention METHODS OF TREATMENT USING AMMONIA-SCAVENGING DRUGS

Attention: Office of Petitions
An application may be made special for advancement of examination upon filing of a petition showing that the applicant is 65
years of age, or more. No fee is required with such a petition. See 37 CFR 1.102(c)(1) and MPEP 708.02 (1V).

APPLICANT HEREBY PETITIONS TO MAKE SPECIAL FOR ADVANCEMENT OF EXAMINATION IN THIS APPLICATION
UNDER 37 CFR 1.102(c)(1) and MPEP 708.02 (V) ON THE BASIS OF THE APPLICANT'S AGE.

A grantable petition requires one of the following items:

(1) Statement by one named inventor in the application that he/she is 65 years of age, or more; or

(2) Certification by a registered attorney/agent having evidence such as a birth certificate, passport, driver's license, etc.
showing one named inventor in the application is 65 years of age, or more.

Name of Inventor who is 65 years of age, or older

Given Name Middle Name Family Name Suffix

Bruce SCHARSCHMIDT

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18.
Please see 37 CFR 1.4(d) for the format of the signature.

Select (1) or (2) :

O (1) I am an inventor in this application and | am 65 years of age, or more.

@ (2) | am an attorney or agent registered to practice before the Patent and Trademark Office, and | cerlify that | am in possession of
evidence, and will retain such in the application file record, showing that the inventor listed above is 65 years of age, or more.

Signature Date
9 /Madeline |. Johnston/ (YYYY-MM-DD) 2011-05-12
Nama Madeline I. Johnston Ragistration 36174
Number
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Docket No.: 643982000100
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Bruce SCHARSCHMIDT

Application No.: 12/350,111 Confirmation No.: 6290
Filed: January 7, 2009 Art Unit; 1651

For: METHODS OF TREATMENT USING Examiner: T. Gough

AMMONIA-SCAVENGING DRUGS

FIRST PRELIMINARY AMENDMENT UNDER 37 C.F.R. 1.115

MS Amendment

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

Dear Sir:

Prior to examination on the merits, Applicant respectfully requests entry of this

Preliminary Amendment for the above-captioned patent application.

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks/Arguments begin on page 6 of this paper.

pa-1459526
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Patent
Docket No. 643982000100

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Examiner: T. Gough

Bruce SCHARSCHMIDT
Group Art Unit: 1651

Application No.: 12/350,111
Confirmation No.: 6290

Filing Date: January 7, 2009

For: METHODS OF TREATMENT USING
AMMONIA-SCAVENING DRUGS

SUPPLEMENTAL INFORMATION DISCLOSURE
STATEMENT UNDER 37 C.F.R. § 1.97 & § 1.98

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Pursuant to 37 C.F.R. §1.97 and § 1.98, Applicant submits for consideration in the
above-identified application the documents listed on the attached Form PTO/SB/08a/b. Copies of
foreign documents and non-patent literature are submitted herewith. The Examiner is requested to
make these documents of record.

This Supplemental Information Disclosure Statement is submitted:
] With the application; accordingly, no fee or separate requirements are required.
] Before the mailing of a first Office Action after the filing of a Request for Continued
Examination under 37 C.F.R. § 1.114. However, if applicable, a certification under 37

C.F.R. § 1.97 (e)(1) has been provided.

pa-1462999
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Application No. 12/350,111 Patent
Docket No. 643982000100

X Within three months of the application filing date or before mailing of a first Office Action

on the merits; accordingly, no fee or separate requirements are required. Hewever—+f

L] After receipt of a first Office Action on the merits but before mailing of a final Office Action
or Notice of Allowance.
] A fee is required. Accordingly, a Fee Transmittal Form (PTO/SB/17) is attached to
this submission.
|:| A Certification under 37 C.F.R. § 1.97(e) is provided above; accordingly; no fee is
believed to be due.
] After mailing of a final Office Action or Notice of Allowance, but before payment of the
Issue Fee.
[] A Certification under 37 C.F.R. § 1.97(e) is provided above and a Fee Transmittal
Form (PTO/SB/17) is attached to this submission.

Applicant would appreciate the Examiner initialing and returning the Form

PTO/SB/08a/b, indicating that the information has been considered and made of record herein.

The information contained in this Supplemental Information Disclosure Statement under
37C.F.R. § 1.97 and § 1.98 is not to be construed as a representation that: (i) a complete search has
been made; (ii) additional information material to the examination of this application does not exist;
(iii) the information, protocols, results and the like reported by third parties are accurate or enabling;

or (iv) the above information constitutes prior art to the subject invention.

In the unlikely event that the transmittal form is separated from this document and the
Patent and Trademark Office determines that an extension and/or other relief (such as payment of a
fee under 37 C.F.R. § 1.17 (p)) is required, Applicant petitions for any required relief including

extensions of time and authorizes the Commissioner to charge the cost of such petition and/or other

pa-1462999 2
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Application No. 12/350,111 Patent
Docket No. 643982000100

fees due in connection with the filing of this document to Deposit Account No. 03-1952

referencing 643982000100.

Dated: May 12, 2011 Respectfully submitted,

Electronic Signature: /Madeline 1. Johnston/
Madeline 1. Johnston
Registration No.: 36,174
MORRISON & FOERSTER LLP
755 Page Mill Road
Palo Alto, California 94304-1018
(650) 813-5840

pa-1462999 3
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Approved for use through 07/21/2012. OMB 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Application Number

12/350.111

TRANSMITTAL rin pare

January 7, 2009

FO R M First Named Inventor

Bruce SCHARSCHMIDT

Art Unit

1651
Examiner Name TG h
(to be used for all correspondence after initial filing) . \aoug
Total Number of Pages in This Submission gg :—efs Adtorney Docket Number 643982000100

ENCLOSURES (Check all that apply)

Fee Transmittal Form (1 page) |:| Drawing(s)

|:| Fee Attached |:| Licensing-related Papers
Petition (Petition to Make Special
Amendment/Reply (Preliminary, Under 37 CFR 1.102(C)(1)-
6 pages) Applicant's Age and Form
PTO/SB/130, 3 pages)
I:I After Final Petili_o_n to Conw_en toa
Provisional Application
T . Power of Attorney, Revocation
I:I Ay isidaciaraion(s) Change of Correspondence Address
|:| Extension of Time Request |:| Terminal Disclaimer
|:| Express Abandonment Request D Request for Refund

X Information Disclosure Statement CD, Number of CD(s)
(Supplemental, 3 pages)

Certified Copy of Priority D Landscape Table on CD
Document(s)

After Allowance Communication
to TC

Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

|:| Proprietary Information

|:| Status Letter

. Other Enclosure(s) (please
Identify below):

Please see “Remarks” section.

Reply to Missing Parts/ Iml
Incomplete Application

*Form PTO/SB/OBA/B (4 pages)
*Fifty nine (59) references

Reply to Missing Parts under *Notification of Loss of Entitlement to Small Entity Status and Payment of Deficiency
37 CFR 1.52 or 1.53 Fees Owed Under 37 CFR 1.28(c) (3 pages)

*Supplemental Application Data Sheet (3 pages)

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

FimName | MORRISON & FOERSTER LLP (Customer No. 25226)

Signature .
/Madeline |. Johnston/

Printed name | \1adeline I. Johnston

Date Reg. No.

May 12, 2011

36,174

pa-1454793
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

Alexandria, VA 22313-1450
www.usplo.gov

MORRISON & FOERSTER LLP

12531 HIGH BLUFF DRIVE
SUITE 100 MAILED
SAN DIEGO CA 92130-2040 MAY 242011
OFFICE OF PETITIONS
In re Application of '
SCHARSCHMIDT, Bruce :
Application No. 12/350,111 g DECISION ON PETITION
Filed: January 07, 2009 : TO MAKE SPECIAL UNDER
Attorney Docket No. 643982000100 : 37 CFR 1.102(0)(1)

This is a decision on the petition under 37 CFR 1.102(c)(1), filed May 12, 2011, to make the above-
identified application special based on applicant’s age as set forth in M.P.E.P. § 708.02, Section IV.

The petition is GRANTED.
A grantable petition to make an application special under 37 CFR 1.102(c)(1) and MPEP § 708.02,
Section IV: Applicant’s Age must be accompanied by evidence showing that at least one of the applicants

is 65 years of age, or more, such as a birth certificate or a statement by applicant. No fee is required

The instant petition includes a statement by Bruce Scharschmidt attesting to his age. Accordingly, the
above-identified application will be accorded “special” status.

Telephone inquiries concerning this decision should be directed to Tredelle Jackson at 571-272-2783.

All other inquiries concerning either the examination or status of the application should be directed to the
Technology Center.

The application is bemg forwarded to the Technology Center Art Unlt 1651 for action on the
merits commensurate with this decision.

[Tredelle D. Jackson/
Paralegal Specialist
Office of Petitions
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

P.O. Box 1450

www usplo. gov

BIB DATA SHEET

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

Alexandria, Virginia 22313-1450

CONFIRMATION NO. 6290

SERIAL NUMBER F"""SA‘%’E 371(c) CLASS GROUP ART UNIT ATTORNrIqu DOCKET
12/350,111 01/07/2009 424 1651 643982000100
RULE
APPLICANTS
Bruce SCHARSCHMIDT, South San Francisco, CA;
*k CoNTlNUlNG DATA dhkkkhkhkhkhhhkhhhhhhhkhhhhhhhd
This appln claims benefit of 61/093,234 08/29/2008
and claims benefit of 61/048,830 04/29/2008
* & FOREIGN APPLICAT'ONS khkkhkhkhkhkhkhkhkhkhhkhkhhhhhhhhhhd
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **
01/21/2009
Foreign Priority claimed O ves Mo STATE OR SHEETS TOTAL INDEPENDENT
35 USC 119(a-d) conditions met D Yes D No D mﬁ;ﬁ;ﬁr}e COUNTRY DRAWINGS CLAIMS CLAIMS
Verified and gggéﬁ?’ MAUREEN CA 15 29 12
Acknowledged “Examiners Signature Thitials
ADDRESS
MORRISON & FOERSTER LLP
12531 HIGH BLUFF DRIVE
SUITE 100
SAN DIEGO, CA 92130-2040
UNITED STATES
TITLE
METHODS OF TREATMENT USING AMMONIA-SCAVENGING DRUGS
O All Fees |

1 1.16 Fees (Filing)

FEES: Authority has been given in Paper

FILING FEE ; ;
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Application/Control Number: 12/350,111 Page 2
Art Unit: 1651

DETAILED ACTION
Claims 1-4, 6-8, 10, 11, 30-44 are pending and have been considered on the merits
herein.
Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that
form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a) the invention was known or used by others in this country, or patented or

described in a printed publication in this or a foreign country, before the invention

thereof by the applicant for a patent.

(b) the invention was patented or described in a printed publication in this or a

foreign country or in public use or on sale in this country, more than one year

prior to the date of application for patent in the United States.

Claims 1, 3, 6-8, 10, 30, 31, 33, 36-41, 43 are rejected under 35 U.S.C. 102(b) as
being anticipated by Brusilow (Ped. Res., 1991).

Applicant claims a method to determine an effective dosage of a phenylacetic
acid (PAA) prodrug selected from glyceryl tri-[4-phenylbutyrate] (HPN-100) and
phenylbutyric acid (PBA) or a pharmaceutically acceptable salt thereof for a patient in
need of treatment for a nitrogen retention disorder selected from urea cycle disorder
and hepatic encephalopathy, which comprises monitoring the effect of a dosage of the
prodrug in a patient to whom the prodrug has been administered, wherein monitoring
the effect comprises determining the patient' s urinary phenylacetyl glutamine (PAGN)
output; and determining from the urinary PAGN output adjust the effective dosage of the

prodrug to produce a desired ammonia scavenging effect. The method comprises

calculating the dosage of prodrug based on utilization efficiency for prodrug conversion
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into PAGN of about 60% to about 75%. The method comprises wherein the dosage of
the PAA prodrug is calculated from the patient's dietary protein intake and the dosage of
the PAA prodrug is adjusted to account for the patient's residual urea synthesis
capacity. The method also claims the PAA prodrug is sodium phenylbutyrate. and the
nitrogen retention disorder is urea cycle disorder.

Brusilow teaches a method to determine an effective dosage of a phenylacetic
acid (PAA) prodrug selected from phenylbutyric acid (PBA) or a pharmaceutically
acceptable salt thereof for a patient in need of treatment for a nitrogen retention
disorder, i.e. urea cycle disorder, which comprises monitoring the effect of a dosage of
the prodrug in a patient to whom the prodrug has been administered, wherein
monitoring the effect comprises determining the patient' s urinary phenylacetyl
glutamine (PAGN) output; and determining from the urinary PAGN output adjust the
effective dosage of the prodrug to produce a desired ammonia scavenging effect
abstract, p. 147, whole page-p. 149, tables 2, 3, results and discussion section, see
entire document). Brusilow teaches calculating the dosage of prodrug based on a
utilization efficiency for prodrug conversion into PAGN of about 60% to about 75% and
calculating the dosage of the PAA prodrug based on multiple factors including the
patient's dietary protein intake and the patient's residual urea synthesis capacity (results
section, p. 148, whole page). Brusilow also teach measuring urinary creatinine in
addition to urinary PAGN (p. 148, 2nd column, 1° full paragraph). Brusilow determine an
effective dosage of sodium phenylbutyrate for treating and maintaining UCD’s based on

PAGN conversion.
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Thus, the reference anticipates the claimed subject matter.

Claims 1, 3, 6-8, 10, 30-34, 36-41, 43, 44 are rejected under 35 U.S.C. 102(b) as
being anticipated by Brusilow (1995).

Brusilow teaches a method to determine an effective dosage of a phenylacetic
acid (PAA) prodrug selected from phenylbutyric acid (PBA) or a pharmaceutically
acceptable salt thereof for a patient in need of treatment for a nitrogen retention
disorder, i.e. urea cycle disorder and encephalopathy, which comprises monitoring the
effect of a dosage of the prodrug in a patient to whom the prodrug has been
administered, wherein monitoring the effect comprises determining the patient’ s urinary
phenylacetyl glutamine (PAGN) output; and determining from the urinary PAGN output
adjust the effective dosage of the prodrug to produce a desired ammonia scavenging
effect (p.293, p. 300, p.302-306). Brusilow teaches calculating the dosage of prodrug
based on a utilization efficiency for prodrug conversion into PAGN of about 60% to
about 75% and calculating the dosage of the PAA prodrug based on multiple factors
including the patient's dietary protein intake and the patient's residual urea synthesis
capacity (p.305). Brusilow also teach measuring urinary creatinine in addition to urinary
PAGN (p. 293 last paragraph). Brusilow determine an effective dosage of sodium
phenylbutyrate for treating and maintaining UCD’s and encephalopathy based on PAGN
conversion (p. 303-306).

Thus, the reference anticipates the claimed subject matter.
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Claims 1, 3, 6-8, 10, 30, 31, 33, 36-41, 43 are rejected under 35 U.S.C. 102(b) as
being anticipated by Brusilow et al. (Metabolism, 1993).

Brusilow teaches a method to determine an effective dosage of a phenylacetic
acid (PAA) prodrug selected from phenylbutyric acid (PBA) or a pharmaceutically
acceptable salt thereof for a patient in need of treatment for a nitrogen retention
disorder, i.e. urea cycle disorder, which comprises monitoring the effect of a dosage of
the prodrug in a patient to whom the prodrug has been administered, wherein
monitoring the effect comprises determining the patient' s urinary phenylacetyl
glutamine (PAGN) output; and determining from the urinary PAGN output adjust the
effective dosage of the prodrug to produce a desired ammonia scavenging effect
(abstract, p.1336, p. 1337,materials and Methods, results, Discussion, see entire
document). Brusilow teaches calculating the dosage of prodrug based on a utilization
efficiency for prodrug conversion into PAGN of about 60% to about 75% and calculating
the dosage of the PAA prodrug based on multiple factors including the patient's dietary
protein intake and the patient's residual urea synthesis capacity (p. 1337, materials and
methods). Brusilow determine an effective dosage of sodium phenylbutyrate for treating
and maintaining UCD’s based on PAGN conversion (discussion section).

Thus, the reference anticipates the claimed subject matter.
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Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all
obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed

or described as set forth in section 102 of this title, if the differences between the

subject matter sought to be patented and the prior art are such that the subject
matter as a whole would have been obvious at the time the invention was made
to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was

made.

Claims 1-4, 6-8, 10, 11, 30-44 are rejected under 35 U.S.C. 103(a) as being
unpatentable over each of Brusilow (Ped. Res., 1991), Brusilow (1995), and Brusilow et
al. (Metabolism, 1993) in view of ClinicalTrial.gov archi (NCT0055120, 2007) and
Brusilow (US6083984, US5968979)..

Each of the Brusilow references teach a method to determine an effective
dosage of a phenylacetic acid (PAA) prodrug selected from phenylbutyric acid (PBA) or
a pharmaceutically acceptable salt thereof for a patient in need of treatment for a
nitrogen retention disorder, i.e. urea cycle disorder and encephalopathy, which
comprises monitoring the effect of a dosage of the prodrug in a patient to whom the
prodrug has been administered, wherein monitoring the effect comprises determining
the patient’ s urinary phenylacetyl glutamine (PAGN) output; and determining from the
urinary PAGN output adjust the effective dosage of the prodrug to produce a desired

ammonia scavenging effect. Brusilow teaches calculating the dosage of prodrug based

on a utilization efficiency for prodrug conversion into PAGN of about 60% to about 75%
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and calculating the dosage of the PAA prodrug based on multiple factors including the
patient's dietary protein intake and the patient's residual urea synthesis capacity.
Brusilow also teach measuring urinary creatinine in addition to urinary PAGN. Brusilow
determine an effective dosage of sodium phenylbutyrate for treating and maintaining

UCD’s and encephalopathy based on PAGN conversion.

Brusilow does not teach the drug HPN-100, i.e. glyceryl tri(4-phenylbutyrate).

ClinicalTrial.gov archi (2007) teaches a dose-escalation safety study on glyceryl
tri(4-phenylbutyrate) to treat urea cycle disorders in comparison to sodium
phenylbutyrate. They teach HPN-100 as an alternative to sodium phenylbutyrate
because it is odorless, tasteless, and a concentrated oil which does not contain large
amounts of sodium (detailed description). They teach performing urinalysis,
pharmacokinetics, i.e. study of drugs and their metabolites, pharmacodynamics, i.e,

ammonium levels, urinary excretion of PAGN (Outcomes sections).

Brusilow ‘984 and ‘979 teach convenient doses of a new form of prodrug for
phenylacetate. The drugs are disclosed as being used for treating diseases of nitrogen
accumulation such as urea cycle disorders and encephalopathy. Brusilow teaches that
sodium phenylbutyrate is known in the art to be used for treating urea cycle disorders
but provide for high dosages and daily sodium amounts (col. 1, lines 15-50, Col. 2, lines

5-34, col. 3, lines 1-60). Brusilow teach a substitution therapy to that which is known in
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the art which provides for more convenient dosages, eliminates the peaks and valets in
drug levels and the sodium component is replaced with glycerol, which is a normal
product of metabolism (col. 2, lines 25-34, col. 3, lines 1-60 of ‘979).

At the time of the claimed invention, it would have been obvious to one of
ordinary sKkill in the art to use the method disclosed by Brusilow ('91, ‘95, '93) to
determine effective dosage of either HPN-100 or PBA because the method of
determining dosage based upon monitoring the urinary PAG(N) output is known and
dislosed by Brusilow. Brusilow teaches administering an effective dosage of sodium
phenylbutyrate to patients in need thereof. Further, the Clinical Trials reference
teaches HPN-100 as an alternative to sodium phenylbutyrate for treating the claimed
diseases as well as determining proper dosage requirements using factors such as
PAG(N) output. The Brusilow patents also disclose an alternative to sodium
phenylbutyrate which uses glycerol in the place of the sodium component. At the time of
the claimed invention, one of ordinary skill in the art would have been motivated to use
the method of Brusilow with a reasonable expectation for successfully determining an
effective dosage of PBA or HPN-100 because both drugs are known to be used for
treating the claimed diseases and the method of determining dosage based upon
PAG(N) output it also disclosed.

All the claimed elements were known in the prior art and one skilled in the art
could have combined the elements as claimed by known methods with no change in
their respective functions and the combination would have yielded predictable results to

one of ordinary skill in the art at the time of the invention.
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Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of

activities undertaken within the scope of a joint research agreement.
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Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

Claims 1-4, 6-8, 10, 11, 30-44 are provisionally rejected on the ground of
nonstatutory obviousness-type double patenting as being unpatentable over claims 1-14
of copending Application No. 13061507. Although the conflicting claims are not
identical, they are not patentably distinct from each other because both inventions are
drawn to the methods of determining an effective dose of a PAA prodrug. Claim 1 of
the instant invention is drawn to both PBA or HPN-100, while '507 is drawn to HPN-100
or a PAA prodrug which is either HPN-100 or PBA, for example, claims 1, 9-11.

This is a provisional obviousness-type double patenting rejection because the

conflicting claims have not in fact been patented.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TIFFANY GOUGH whose telephone number is
(571)272-0697. The examiner can normally be reached on M-F 8-5 pm.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Michael Wityshyn can be reached on 571-272-0926. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). 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.

[Tiffany M Gough/
Examiner, Art Unit 1651
/Ruth A. Davis/

Primary Examiner, Art Unit 1651
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Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 01/21/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/350,111

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

Early Publication Request: No
* SMALL ENTITY **
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Title

METHODS OF TREATMENT USING AMMONIA-SCAVENGING DRUGS
Preliminary Class

424

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

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
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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Docket No.: 643982000100
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Bruce SCHARSCHMIDT

Application No.: 12/350,111 Confirmation No.: 6290
Filed: January 7, 2009 Art Unit: 1651

For: METHODS OF TREATMENT USING Examiner: T. Gough

AMMONIA-SCAVENGING DRUGS

NOTIFICATION OF LOSS OF ENTITLEMENT TO SMALL ENTITY STATUS AND
PAYMENT OF DEFICIENCY FEES OWED UNDER 37 CFR 1.28(C)

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

It has come to our attention that a good faith error appears to have been made regarding
the entity status of the above-referenced application and that fee payments were made in error

claiming the small entity discount.

As required under 37 C.F.R. §1.28(c), to correct these oversights and in order for the
error in payments to be excused, we hereby submit an itemization of all erroneous small entity

payments and the differential fees, together with the deficiency payment.

o/ 10/ da uﬁ.nﬁa E':Li;bv«?i adavad ledﬁﬁlii

di vLIz4bL 191768 ui
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Application No.: 12/350,111

Docket No.: 643982000100

Itemization of all erroneous small entity payments and the differential fees:

Type of Fee Date Paid Amount Paid Current Fee Deficiency
Based on Small | Based on Large Amount Owed
Entity Status Entity
Utility Filing Fee | January 7, 2009 $82.00 $330.00 $248.00
Utility Search Fee | January 7, 2009 $270.00 $540.00 $270.00
Utility January 7, 2009 $110.00 $220.00 $110.00
Examination Fee
Claims in Excess | January 7, 2009 $234.00 $468.00 $234.00
of 20 (9)
Independent January 7, 2009 $990.00 $1,980.00 $990.00
Claims in Excess
of 3(9)
Late Qath or February 24, 2009 $65.00 $130.00 $65.00
Declaration Fee
Total of Fees $1,751.00 $3,668.00 $1,917.00

Based upon the above, Applicants believe the total deficiency amount owed to be $1,917.00.

Enclosed herewith is a Fee Transmittal for the purpose of charging the deficiency amount to our

deposit account in the total amount of $1,917.00.

pa-1454763
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Application No.: 12/350,111 3 Docket No.: 643982000100

In the unlikely event that the transmittal letter is separated from this document and the
Patent Office determines that an extension and/or other relief is required, applicant petitions for any
required relief including extensions of time and authorizes the Commissioner to charge the cost of
such petitions and/or other fees due in connection with the filing of this document to Deposit
Account No. 03-1952 referencing docket no. 643982000100.

Dated: May 12, 2011 Respectfully submitted,

Electronic signature: /Madeline 1. Johnston/
Madeline I. Johnston
Registration No.: 36,174
MORRISON & FOERSTER LLP
755 Page Mill Road
Palo Alto, California 94304-1018
(650) 813-5840
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
WWW,USpLO.gov

MORRISON & FOERSTER LLP
12531 HIGH BLUFF DRIVE
SUITE 100
SAN DIEGO CA 92130-2040 MAILED
AUG 19 2011
OFFICE OF PETITIONS

In re Application:

Bruce Scharschmidt ;

Application No. 12/350,111 : ON PETITION
Filed: January 7, 2009 :

Attorney Docket No. 643982000100

This is a notice regarding your request for acceptance of a fee deficiency submission
under 37 CFR 1.28 filed May 12, 2011.

On September 1, 1998, the Court of Appeals for the Federal Circuit held that 37 CFR
1.28((:5) 1S the sole provision govemin%)the time for correction of the erroneous payment

of the issue fee as a small entity. See DH Technology v. Synergystex International
Inc. 154 F.3d 1333, 47 USPQ2d 1865 (Fed. Cir. Sept. 1, 1998).
The Office no longer investigates or rejects original or reissue ap;f)lications under 37 CFR

1.56. 1098 Off. Gaz. Pat. Office 502 (January 3, 1989). Therefore, nothing in this
Notice is intended to imply that an investigation was done.

Your fee deficiency submission under 37 CFR 1.28 is hereby ACCEPTED.

This application is no longer entitled to small entity status. Accordingly, all future fees
paid in this application must be paid at the large entity rate.

The address given on the petition differs from the address of record. A courtesy copy of
this decision 1s being mailed to the address given on the petition; however, the Office will
mail all future correspondence solely to the address of record.

Telephone inquires concerning this decision should be directed to the undersigned at
(5715’ 272-7751,

/Joan Olszewski/
Joan Olszewski
Petitions Examiner
Office of Petitions

cc: Madeline I. Johnston
Morrison & Foerster LLP
755 Page Mill Road
Palo Alto, California 94304-1018
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Docket No.: 643982000100
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Bruce SCHARSCHMIDT

Application No.: 12/350,111 Confirmation No.: 6290
Filed: January 7, 2009 Art Unit; 1651

For: METHODS OF TREATMENT USING Examiner: T. Gough

AMMONIA-SCAVENGING DRUGS

AMENDMENT IN RESPONSE TO NON-FINAL OFFICE ACTION UNDER 37 C.F.R. 1.111

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:
INTRODUCTORY COMMENTS

This is in response to the non-final Office Action dated July 21, 2011 (Paper No.
20110711), for which a response is due on October 21, 2011. Accordingly, this response is timely
filed. Reconsideration and allowance of the pending claims in light of the remarks presented herein

are respectfully requested.

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks/Arguments begin on page 6 of this paper.
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Application No.: 12/350,111 6 Docket No.: 643982000100

REMARKS

Claims 1-4, 6-8, 10, 11, 30-44 were pending in the present application. By virtue of this
response, claims 3, 6, 38 and 39 have been amended to recite urinary PAGN as recited elsewhere in
the claims. No claims have been cancelled. New claim 45 (dependent from claim 1) has been
added. Support for the new claim may be found throughout the specification as originally filed, for
example, in paragraphs [0020]-[0022]. No new matter is introduced. Accordingly, claims 1-4, 6-8,

10, 11, 30-45 are currently under consideration.

Amendment of the claims listed above is not to be construed as a dedication to the public
of any of the subject matter of the claims as previously presented. Moreover, it is not to be
construed that Applicants have acquiesced to any rejections made by the Patent Office. Applicants
expressly reserve the right to pursue prosecution of any presently excluded subject matter or claim

embodiments in one or more future continuation and/or divisional application(s).

1. Examiner Interview

Applicant thanks the Examiner for her time and consideration of the remarks presented
herein and for the courtesy of the in-person interview conducted on October 14, 2011. In addition
to the Examiner, Applicant Dr. Bruce Scharschmidt and Applicant’s representatives Catherine
Polizzi and Anita Choi were present for the in-person interview. The cited references and the
claims of the present application were discussed. No agreement was reached as to allowability of
the claims. Applicant appreciates the observations and suggestions made by the Examiner, which

are reflected in this response.

Applicant thanks the Examiner in advance for her time and consideration of the
amendments and remarks presented herein. Should this response not fully address the Examiner’s
concerns, the Examiner is asked to contact the undersigned regarding any outstanding issues prior to

the issuance of a further action on the merits.
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IL. Claim Rejections Under 35 USC § 102

A. Brusilow (Ped.Res., 1991)

Claims 1, 3, 6-8, 10, 30, 31, 33, 36-41, 43 are rejected under 35 U.S.C. § 102(b) as
allegedly being anticipated by Brusilow (Ped. Res., 1991) (hereinafter “Brusilow 19917). Applicant

respectfully traverses the rejection.

Brusilow 1991 does not teach using the measurement of urinary PAGN output for the
purpose of or as a basis for determining or calculating the dosage for a PAA prodrug to be
administered to a patient as is currently claimed. Rather, dosage was pre-determined in the three
studies performed in Brusilow 1991 based on dietary protein intake and an assumption regarding the
amount of dietary intake excreted as waste nitrogen. See Brusilow 1991, page 147, right column,
fifth paragraph. Moreover, urinary PAGN was not measured as a basis or factor to be taken into
consideration to determine dosage, but rather was measured to establish that PAGN derived from
phenylacetate or phenylbutyrate can account for a substantial fraction of waste nitrogen derived
from dietary protein, which led to the conclusion that “PAG[N] may replace urea as a waste

nitrogen product when phenylbutyrate is administered”. See Brusilow 1991, Abstract and Title.

The Examiner cited Tables 2 and 3 in support of this rejection. Table 2 is entitled
“Partition of urinary nitrogen in patient described in Table 1" and summarizes the patient’s amounts
of total nitrogen, urea nitrogen, and ammonium nitrogen in the three periods of the first study.
Table 2 does not disclose the amount of urinary PAGN, which is the output measured and used as a
basis to determine or calculate PAA prodrug dosage as recited in the pending claims, nor is the
partition of urinary nitrogen as summarized in Table 2 used to determine dosage. Table 3 is entitled
“Overnight fasting plasma levels of phenylbutyrate, phenylacetate, and PAG in 10 patients
receiving various doses of sodium phenylbutyrate™ and summarizes levels of metabolites in plasma.
Table 3 does not teach measuring and determining or calculating PAA prodrug dosage based on

urinary PAGN output, as recited in the pending claims.
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Application No.: 12/350,111 8 Docket No.: 643982000100

With respect to pending claims 3, 6 and 38, Applicant respectfully disagrees with the
Examiner’s statement that “Brusilow teaches calculating the dosage of prodrug based on a
utilization efficiency for prodrug conversion into PAGN of about 60% to about 75%”. See page 3
of the Office Action dated July 21, 2011. There is no such percentage disclosed in Brusilow 1991.
Rather, Brusilow 1991 teaches that the drug is completely, or nearly so, conjugated with glutamine

to form PAGN. See page 149, right column, first and second paragraphs.

With respect to pending claim 2, Applicant notes that creatinine was measured as part of
a calculation to determine total urinary nitrogen and completeness of urine collection in Brusilow
1991, not as a basis to determine drug dosage in conjunction with urinary PAGN, as recited in the

claims. See page 148, right column, second and fourth paragraphs.

Therefore, claims 1, 3, 6-8, 10, 30, 31, 33, 36-41, and 43 are not anticipated by Brusilow
1991. Applicant respectfully requests withdrawal of this rejection under 35 U.S.C. § 102(b).

B. Brusilow (1995)

Claims 1, 3, 6-8, 10, 30-34, 36-41, 43, 44 are rejected under 35 U.S.C. 102(b) as being
allegedly anticipated by Brusilow (1995) (hereinafter “Brusilow 19957). Applicant respectfully

traverses the rejection.

Brusilow 1995 does not teach using the measurement of urinary PAGN output for the
purpose of or as a basis for determining or calculating the dosage for a PAA prodrug to be
administered to a patient as is currently claimed. Brusilow 1995 is a review article in which he
reiterates findings from Brusilow 1991 and Brusilow 1993 and teaches administering
phenylbutyrate as a therapeutic option to increase waste nitrogen excretion. Specifically, the section
of the reference entitled “Maintenance Therapy of Urea Cycle Disorders™ discloses that “[i]n
addition to dietary therapy, patients with deficiencies of CPS, OTC, and ASD receive oral sodium
phenylbutyrate at dosages of 450 to 600 mg/kg/d”. See Brusilow 1995, page 303. This dosage is in
essence the same as the dosages reported in Brusilow 1991. This dosage was not determined based

on any output, much less urinary PAGN.
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Application No.: 12/350,111 9 Docket No.: 643982000100

Furthermore, Brusilow 1995 discloses that administering phenylbutyrate has an
additional advantage of reducing urea synthesis, which “becomes available as a homeostatic reserve
waste nitrogen pathway if needed”. See page 305. In other words, Brusilow 1995 reiterates some
of the findings from Brusilow 1991 and Brusilow 1993 and discloses some of the advantages
associated with administering phenylbutyrate to treat nitrogen retention disorders (e.g., urea cycle
disorder and encephalopathy). This reference does not teach measuring urinary PAGN for the

purpose of and as a basis for determining or calculating a PAA prodrug dosage as claimed.

With respect to pending claims 3, 6 and 38, Applicant respectfully disagrees that
“Brusilow teaches calculating the dosage of prodrug based on a utilization efficiency for prodrug
conversion into urinary PAGN of about 60% to about 75%”. See page 4 of the Office Action dated
July 21, 2011. The Examiner cited page 305 to support this statement. However, the only mention
of a percentage on this page is that “urea synthesis decreased by 1.7g/day (73%) during Period 2
when phenylbutyrate was prescribed”. The 73% urea synthesis decrease disclosed on page 305
refers to the reduction in urea synthesized by the patient when administered sodium phenylbutyrate

as reported initially in Brusilow 1993, not the conversion of PAA prodrug into urinary PAGN.

With respect to pending claim 2 (creatinine), Applicant respectfully points out that
creatinine was measured as one of several factors in the blood, not in the urine, as part of the
evaluation of the patient (see page 293, section entitled “Composite Case™), not to determine drug

dosage in conjunction with measuring urinary PAGN.

Therefore, claims 1, 3, 6-8, 10, 30-34, 36-41, 43, and 44 are not anticipated by Brusilow
1995. Applicant respectfully requests withdrawal of this rejection under 35 U.S.C. § 102(b).

C. Brusilow (Metabolism, 1993)

Claims 1, 3, 6-8, 10, 30, 31, 33, 36-41, 43 are rejected under 35 U.S.C. 102(b) as being
allegedly anticipated by Brusilow et al. (Metabolism, 1993) (hereinafter “Brusilow 1993").

Applicant respectfully traverses the rejection.
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Brusilow 1993 does not teach measuring urinary PAGN output to be used as a basis to
determine or calculate a dosage for a PAA prodrug to be administered to a patient. Rather, dosage
was pre-determined in the study performed in Brusilow 1993, based on the same assumptions
provided in Brusilow 1991 (discussed above) and represents a progression of escalating dosage in a
clinical study. Moreover, the outputs were not measured to be used as a factor in determining
dosage, but rather were used to compare urea N synthesis and phenylacetylglutamine N synthesis

under differing conditions. See Brusilow 1993, page 1337, Results section.

Based on the data in this study, this reference discloses that “phenylbutyrate
administration led to a 73% decrease in net de novo urea N synthesis during period II”. See
Brusilow 1993, Abstract. As discussed above, urea synthesis decrease refers to the change in urea
synthesized by the patient when given phenylbutyrate, not the conversion of PAA prodrug into
urinary PAGN. Therefore, this reference does not teach measuring urinary PAGN for the purpose

of or use as a factor in determining or calculating a PAA prodrug dosage.

With respect to pending claims 3, 6 and 38, Applicant respectfully disagrees that
“Brusilow teaches calculating the dosage of prodrug based on a utilization efficiency for prodrug
conversion into urinary PAGN of about 60% to about 75%". See page 5 of the Office Action dated
July 21, 2011. The Examiner cited page 1337 (Materials and Methods) to support this statement.
There is no such percentage disclosed in Brusilow 1993. Rather, Brusilow 1993 teaches that the

drug is nearly completely conjugated with glutamine to form PAGN. See page 1337, right column.

Therefore, claims 1, 3, 6-8, 10, 30, 31, 33, 36-41, and 43 are not anticipated by Brusilow
1993. Applicant respectfully requests withdrawal of this rejection under 35 U.S.C. § 102(b).

1II. Claim Rejections Under 35 USC § 103

Claims 1-4, 6-8, 10, 11, 30-44 are rejected under 35 U.S.C. 103(a) as being allegedly
unpatentable over each of Brusilow 1991, Brusilow 1995, and Brusilow 1993 in view of

ClinicalTrial.gov archi (NCT0055120, 2007) (hereinafter “ClinicalTrial.gov"") and Brusilow (US
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6,083,984 and US 5,968,979) (hereinafter “Brusilow ‘984 and ‘979”). Applicant respectfully

traverses the rejection.

As discussed below, none of these references, either individually or collectively,
provides teaching that discloses the claimed invention or would direct one skilled in the art to the
claimed invention. Further, the invention represents a significant advance and is advantageous over

the basis of dosing determinations disclosed in the art, which are being used even today.

a) The cited references do not teach or suggest determining dosage based on

urinary PAGN

Applicant respectfully submits that it would not have been “obvious to one of ordinary
skill in the art to use the method disclosed by Brusilow (91, 95, ‘93) to determine effective dosage
of either HPN-100 or PBA™ as the Examiner states (page 8 of the Office Action) in view of the cited
references because the method of determining dosage based on urinary PAGN was not taught by
these references. As discussed above, Brusilow 1991, Brusilow 1995, and Brusilow 1993 do not
teach determining a dosage of a PAA prodrug based on urinary PAGN. The references are
completely silent on this point. To the contrary, if anything, the Brusilow references do not convey
any recognition or need to take into account the conversion efficiency of the drug to determine
dosage. Moreover, Clinical Trials, Brusilow ‘984, and Brusilow ‘979 do not add any teaching that
would cure the deficiencies of Brusilow 1991, Brusilow 1995, and Brusilow 1993. As noted below,
the adult dose of 20 grams/day of phenylbutyrate disclosed by Brusilow ‘979 (see column 2, line
15) and Brusilow ‘984 (see column 2, line 22) is the same as outlined in Brusilow 1991, which does
not take into account conversion efficiency when determining dosage. As such, all the claimed

elements were not provided in any of these references, whether taken singly or together.

Even further, Applicant respectfully submits that Brusilow 1991, Brusilow 1993 and
Brusilow 1995 do not teach or suggest determining PAA prodrug dosage based on any output
measurements, much less urinary PAGN as claimed. Rather, dosage was calculated based on

dietary intake and an assumption about the amount of dietary intake excreted as waste nitrogen.
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There was no disclosure indicating any output should be taken into account in determining dosage.
Even more striking is that despite the fact that urinary PAGN was measured, none of Brusilow
1991, Brusilow 1993 and Brusilow 1995 make any suggestion to use urinary PAGN as a basis to
determine dosing. Further, Applicant respectfully submits that ClinicalTrial.gov and Brusilow ‘984
and ‘979 cited by the Examiner as secondary references do not cure the deficiencies of the three

primary references, all of which are discussed further below.

Brusilow 1991

In Brusilow 1991, as discussed above, drug dosage was pre-determined in the three
studies performed. Specifically, a theoretical calculation was used to determine dosage based on
results reported by Calloway and Margan “that on dietary nitrogen intakes (g/d) of 6.5-7.5 (40.6-
46.9 g of protein/d) normal adult males excreted 3.16 = 0.3 g/d of urea nitrogen, approximately 47%
of their dietary nitrogen™. See Brusilow 1991, page 147, right column. Based on this assumption
that a subject would excrete 47% of dietary nitrogen, the amount of drug required to eliminate the

expected amount of waste nitrogen excreted by a subject could then be calculated.

Moreover, Brusilow 1991 never suggested determining or adjusting dosages in any of
the three clinical studies in view of the data observed including data of various output
measurements. Specifically, Brusilow 1991 described measuring urinary levels of PAGN, nitrogen,
urea and ammonium, as well as plasma levels of phenylacetate, phenylbutyrate, PAG, glutamine
and ammonium to show that PAG may replace urea to eliminate waste nitrogen from the body. See
Brusilow 1991, page 148, left column. Despite having measured these outputs, however, Brusilow
1991 concludes that “the appropriate dose will be a function of dietary nitrogen and nitrogen

retention”. See page 149, middle of right column.

Brusilow 1991 would not have led one skilled in the art to use urinary PAGN as a factor
to be taken into account (i.e., as a basis) to determine dosage. Instead, Brusilow 1991 uses a set
dose based on other factors, and with respect to PAGN teaches that the drug is completely, or nearly

so, conjugated with glutamine to form PAGN. See page 149, right column.
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Brusilow 1993

In Brusilow 1993, as discussed above, drug dosages were pre-determined in the one
study performed based on the assumptions made in Brusilow 1991. Brusilow 1993 also never
suggested determining dosages in this study based on any other factor, even in view of the data
observed. Specifically, Brusilow 1993 described measuring urinary levels of urea nitrogen, PAG,
phenylacetate, phenylbutyrate and plasma levels of ammonium and glutamine to show the existence
of a reciprocal relationship between urinary urea and PAGN such that waste nitrogen can exit either
as PAGN or as urea. See Abstract. Moreover, urinary PAGN was not measured as a basis or factor

to be taken into consideration to determine dosage.

Despite having measured these outputs, however, Brusilow 1993 never teaches or
suggests determining dosages based on any of these measurements, much less urinary PAGN as
claimed. Instead, and in significant contrast, Brusilow 1993 does not refer to any use of conversion

efficiency as a basis for dosing.
Brusilow 1995

Brusilow 1995, as discussed above, is a review article based on the previous studies in
Brusilow 1991 and 1993 and as such reiterates the teachings regarding dosage as discussed above.
Brusilow 1995 teaches that “‘a 20 gram daily dose of sodium phenylbutyrate . . . is equivalent to the
amount of urea nitrogen excreted by an adult receiving a very low protein diet”. See page 305. In
other words, Brusilow 1995 articulates the understanding that dosages were determined by
calculating the amount of drug required to eliminate the expected amount of waste nitrogen excreted
based on the subject’s dietary intake without taking into account any conversion efficiency, let alone

conversion efficiency as measured by urinary PAGN.
ClinicalTrial.gov

As the Examiner states, ClinicalTrial.gov describes a dose-escalation study of glyceryl

tri (4-phenylbutyrate) (i.e., GT4P) to treat urea cycle disorders in comparison to Buphenyl®. See
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Brief summary on page 1. Dosing of Buphenyl® and GT4P in this study was pre-determined.
Specifically, subjects were prescribed to take Buphenyl® TID (not to exceed 20 grams/day), and the
GT4P dose was calculated to contain the same amount of phenylbutyrates as the subject’s

prescribed daily dose of Buphenyl®. See Intervention on page 2.

Moreover, ClinicalTrial.gov never suggested determining dosing in view of the variables
measured as described in the reference. These variables were disclosed as being measured for a
purpose other than as a basis for determining dosing. ClinicalTrial.gov described measuring various
plasma and urinary metabolites to study pharmacokinetics and pharmacodynamics when the patient
switched from Buphenyl® to GT4P and when the dose of GT4P was increased. See Secondary
outcomes on page 2. Despite having measured various plasma and urinary metabolites, including
urinary PAGN, ClinicalTrial.gov did not teach or even suggest determining Buphenyl® and/or
GT4P dosages based on any of these measurements, much less urinary PAGN as claimed. In fact,

Clinical Trial makes no mention of percentage conversion of PAA prodrug into urinary PAGN.
Brusilow ‘984 and ‘979

Brusilow ‘984 and ‘979 disclose new forms of prodrugs for phenylacetate to treat
nitrogen retention disorders, as well as f-hemoglobinopathies, anemia and cancer. See Abstract of
Brusilow ‘984 and ‘979." Aside from a very general statement directed to dosing that points out
that dosing can vary widely case to case, the only disclosure Brusilow ‘984 and ‘979 provides
regarding dosing of sodium phenylbutyrate is that its daily dose is 20 grams/day. See Brusilow
‘084, column 2, lines 22-23: Brusilow ‘979, column 2, lines 14-15. Neither reference discloses or
even suggests one should use urinary PAGN as a basis (or factor to be taken into account) for
determining dosage, and the dose of 20 grams/day is in essence the same as proposed by Brusilow

1991 which does not take into account conversion efficiency when determining dosage.

Therefore, Applicant respectfully submits that none of the cited references, either

individually or collectively, teaches or suggests determining PAA prodrug dosage based on urinary

! Applicant respectfully notes that Brusilow ‘984 was filed as a divisional application from Brusilow ‘979.

sf-3059217

557



Application No.: 12/350,111 15 Docket No.: 643982000100

PAGN output. As discussed above, none of these disclosures makes any reference to using this
measurement as a basis for dosage determination. When combined, this is still the case. On this

basis alone, Applicant respectfully submits that this rejection may be withdrawn.

b) One of ordinary skill in the art would not have been motivated to determine

dosage based on PAGN output

This point has been discussed above in discussing the lack of teaching in the cited
references. Despite the fact that various outputs (including urinary PAGN) were measured, dosing
at the time of the claimed invention was not determined based on urinary PAGN output, nor was
any suggestion made in any of these references that this measurement should be used as a basis for
determining dosing. Applicant respectfully submits that the fact that this parameter was measured
and reported does not render the claimed invention obvious, especially in view of the fact that this
parameter was measured for a different purpose, and despite reporting this measurement none of the

references even indicated that this measurement should be used as a basis for determining dosage.

At the time of the claimed invention, one of skill in the art lacked motivation to modify
the way in which dosing was previously determined because if anything the references taught that
the prodrug was completely or nearly completely converted into PAGN output. See e.g., Brusilow
1991, page 149, right column (“phenylbutyrate appears to be completely oxidized to phenylacetate
and that phenylacetate is completely, or nearly so, conjugated with glutamine™). Based on this
fundamental assumption, one of skill in the art would have assumed that dosing of the prodrug was
driven by the amount of waste nitrogen present in the subject (based on dietary nitrogen and

nitrogen retention).

Thus, Applicant respectfully submits that one of ordinary skill would not have been
motivated to determine PAA prodrug dosages based on urinary PAGN output. Despite the fact
urinary PAGN and other output variables were measured in these references, it would not have been
obvious for one of skill in the art to change the dosing rationale based on the assumptions discussed

above that were known at the time of the claimed invention.
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¢) Surpising aspects and advantages of the current invention

In contrast to the dominant and enduring teachings of the art, Applicant discovered that
the fundamental predicate(s) of dosing presented by Brusilow et al. was incomplete and that dosing
of the prodrug could be significantly more precisely determined if based not only on dietary intake
and nitrogen retention but also taking into account utilization efficiency of the PAA prodrug. See
Examples 2 and 3. In view of these findings, Applicant has discovered that dosing of the PAA
prodrug can more precisely be determined by taking into account the levels of urinary PAGN output
since the PAA prodrug is converted in PAGN before reaching the systemic circulation, rendering
blood levels in comparison unreliable for determining dosing. This is particularly significant in the
context of nitrogen retention disorders, including urea cycle disorders and hepatic encephalopathy,

in which ammonia levels must be precisely controlled over decades.

The use of urinary PAGN as a basis to determine dosage of a PAA prodrug presents
significant advantages over what was previously known in the art. The methods recited in the
pending claims provide a more reliable method for determining PAA prodrug dosage compared to
the theoretical dosage calculation described in Brusilow 1991. Specifically, measuring PAGN as
the output provides a direct measure of how much ammonia the drug is mobilizing for elimination.
Moreover, measuring the urinary levels of PAGN more accurately captures the prodrug’s activity
than blood levels since the prodrug can be metabolized before reaching the systemic circulation.
This insight was previously not appreciated in the art at the time of the claimed invention, and was
appreciated by Applicant when plasma and urinary metabolites were compared. In particular, the
results in Example 3 of the application show that plasma metabolite levels did not correlate well
with the dosage. See table in paragraph [00117] of the specification. It was surprisingly found that
plasma PBA levels during dosing were directionally lower than those during treatment with sodium
PBA, despite directionally better ammonia control. Thus, plasma metabolite did not correlate

consistently with, and were in some cases opposite to, drug effect.

The methods recited in the pending claims also take into account patient variability

based on the nitrogen retention disorder, the severity of the disorder, and the patient’s urea synthetic
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capacity by measuring the observed urinary excretion of PAGN. Thus, the method allows one of
skill in the art to achieve more precise dosing for these patients suffering from a nitrogen retention
disorder. Moreover, the use of a urinary output to determine dosage is a more practical and

convenient approach compared repeated blood samples that require medical assistance.

In view of the entire record and the reasons stated above, claims 1-4, 6-8, 10, 11, 30-44
are not obvious based on the cited references. Applicant respectfully requests withdrawal of this

rejection under 35 U.S.C. § 103(a).

IV. Double Patenting

Claims 1-4, 6-8, 10, 11, 30-44 are provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as allegedly being unpatentable over claims 1-14 of copending
Application No. 13061507. Applicant respectfully traverses the rejection. Applicant assumes that
Examiner is referring to co-pending Application No. 13/061,509 (hereinafter “the ‘509
application”). To the extent the extent that a double patenting rejection in view of the *509
application applies to the pending claims, Applicant requests that it be held in abeyance pending
disposition of any other rejections. Should the double patenting rejection remain the only pending
rejection, Applicant requests that the rejection be withdrawn and this application, as the earlier-filed

application, be allowed to issue in accordance with MPEP 804.1.B.1.
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CONCLUSION

In view of the above, each of the presently pending claims in this application is believed
to be in immediate condition for allowance. Accordingly, the Examiner is respectfully requested to
withdraw the outstanding rejection of the claims and to pass this application to issue. If it is
determined that a telephone conference would expedite the prosecution of this application, the

Examiner is invited to telephone the undersigned at the number given below.

In the event the U.S. Patent and Trademark office determines that an extension and/or
other relief is required, applicant petitions for any required relief including extensions of time and
authorizes the Commissioner to charge the cost of such petitions and/or other fees due in connection
with the filing of this document to Deposit Account No. 03-1952 referencing docket no.

643982000100. However, the Commissioner is not authorized to charge the cost of the issue fee to

the Deposit Account.

Dated: October 21, 2011 Respectfully submitted,

E-Signature: /Catherine M. Polizzi/
Catherine M. Polizzi

Registration No.: 40,130
MORRISON & FOERSTER LLP
755 Page Mill Road
Palo Alto, California 94304-1018
(650) 813-5651
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AMENDMENTS TO THE CLAIMS

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

Claim 1 (Previously Presented): A method to determine an effective dosage of a phenylacetic acid
(PAA) prodrug selected from glyceryl tri-[4-phenylbutyrate] (HPN-100) and phenylbutyric acid
(PBA) or a pharmaceutically acceptable salt thereof for a patient in need of treatment for a nitrogen
retention disorder selected from urea cycle disorder and hepatic encephalopathy, which comprises
monitoring the effect of a dosage of the prodrug in a patient to whom the prodrug has been

administered,

wherein monitoring the effect comprises determining the patient’s urinary phenylacetyl

glutamine (PAGN) output;

and determining from the urinary PAGN output the effective dosage of the prodrug to

produce a desired ammonia scavenging effect.

Claim 2 (Original): The method of claim 1, wherein urinary PAGN output is determined as a ratio

of the concentration of urinary PAGN to urinary creatinine.

Claim 3 (Currently Amended): The method of claim 1, wherein the method comprises calculating
the dosage of prodrug based on a utilization efficiency for prodrug conversion into urinary PAGN of

about 60% to about 75%.

Claim 4 (Previously Presented): The method of claim 1, wherein the prodrug is HPN-100, and
wherein administering the effective dosage of HPN-100 to the patient produces a normal plasma

ammonia level in the patient.

Claim 5 (Cancelled).

Claim 6 (Currently Amended): A method to determine a dosage of a phenylacetic acid (PAA)
prodrug selected from glyceryl tri-[4-phenylbutyrate] (HPN-100) and phenylbutyric acid (PBA) or a

pharmaceutically acceptable salt thereof for a patient having a nitrogen retention disorder selected
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from urea cycle disorder and hepatic encephalopathy, which comprises measuring urinary excretion
of phenylacetyl glutamine (PAGN) in a patient to whom the PAA prodrug has been administered
and calculating the dosage of the PAA prodrug based on a utilization efficiency for the prodrug

conversion into urinary PAGN of about 60% to about 75%.

Claim 7 (Previously Presented): The method of claim 6, wherein the dosage of the PAA prodrug is

calculated from the patient’s dietary protein intake.

Claim 8 (Previously Presented): The method of claim 7, wherein the dosage of the PAA prodrug is

adjusted to account for the patient’s residual urea synthesis capacity.

Claim 9 (Cancelled).

Claim 10 (Previously Presented): The method of claim 1, wherein the PAA prodrug is
phenylbutyric acid (PBA) or a pharmaceutically acceptable salt thereof.

Claim 11 (Previously Presented): The method of claim I, wherein the PAA prodrug is HPN-100.

Claims 12-29 (Cancelled).

Claim 30 (Previously Presented): The method of claim 1, wherein the PAA prodrug is sodium

phenylbutyrate.

Claim 31 (Previously Presented): The method of claim 1, wherein the nitrogen retention disorder is

urea cycle disorder.

Claim 32 (Previously Presented): The method of claim 1, wherein the nitrogen retention disorder is

hepatic encephalopathy.

Claim 33 (Previously Presented): The method of claim 6, wherein the nitrogen retention disorder is

urea cycle disorder.
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Claim 34 (Previously Presented): The method of claim 6, wherein the nitrogen retention disorder is

hepatic encephalopathy.

Claim 35 (Previously Presented): The method of claim 6, wherein the prodrug is HPN-100.

Claim 36 (Previously Presented): The method of claim 6, wherein the prodrug is PBA ora

pharmaceutically acceptable salt thereof.

Claim 37 (Previously Presented): The method of claim 6, wherein the prodrug is sodium

phenylbutyrate.

Claim 38 (Currently Amended): A method of administering a phenylacetic acid (PAA) prodrug
selected from glyceryl tri-[4-phenylbutyrate] (HPN-100) and phenylbutyric acid (PBA) or a
pharmaceutically acceptable salt thereof to a patient having a nitrogen retention disorder selected
from urea cycle disorder and hepatic encephalopathy, the method comprising determining urinary
phenylacetylglutamine (PAGN) excretion of the patient following administration of the PAA
prodrug, determining a dose of the PAA prodrug based on the urinary PAGN excretion, and

administering the dose to the patient.

Claim 39 (Currently Amended): The method of claim 38, wherein the dosage of the PAA prodrug
is based on a utilization efficiency for the PAA prodrug conversion into urinary PAGN of about
60% to about 75%.

Claim 40 (Previously Presented): The method of claim 38, wherein PBA or a pharmaceutically

acceptable salt thereof is administered.

Claim 41 (Previously Presented): The method of claim 38, wherein sodium phenylbutyrate is

administered.

Claim 42 (Previously Presented): The method of claim 38, wherein HPN-100 is administered.
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Claim 43 (Previously Presented): The method of claim 38, wherein the disorder is urea cycle

disorder.

Claim 44 (Previously Presented): The method of claim 38, wherein the disorder is hepatic

encephalopathy.

Claim 45 (New): The method of claim 1, wherein the prodrug is sodium phenylbutyrate, and
wherein administering the effective dosage of the sodium phenylbutyrate to the patient produces a

normal plasma ammonia level in the patient.
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Applicant summarized the invention and discussed that while the art discloses measuring PAGN output, that applicant
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arqued the art asssumes complete conversion of the drug. Applicant disclosed that blood levels are unpredictable and
that urinary measurements are more accurate. Applciant arques that the art teaches that all you need to know is the
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examiner suggested that the art suggested PAGN output as a function of dose and that the invention appears to be a
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section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview
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Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1,135, (35 U.S.C. 132)
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It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
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which bear directly on the question of patentability.
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interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
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circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.
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— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

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

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

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

— An identification of the specific prior art discussed

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

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

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

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

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

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

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

Interview Summary Form completed by the Examiner,

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

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

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

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

the examiner.

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

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the
statement attributed to him or her. If the record is complete and accurate. the examiner should place the indication, “Interview Record OK" on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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DETAILED ACTION
Applicant’s response filed 10/21/11 has been received and entered into the case.
Claims 1-4, 6-8, 10, 11, 30-45 are pending and have been considered on the merits. All

arguments and amendments have been considered.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that
form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a) the invention was known or used by others in this country, or patented or

described in a printed publication in this or a foreign country, before the invention

thereof by the applicant for a patent.

(b) the invention was patented or described in a printed publication in this or a

foreign country or in public use or on sale in this country, more than one year

prior to the date of application for patent in the United States.

Claims 1, 3, 10, 30, 31 are rejected under 35 U.S.C. 102(b) as being anticipated
by Brusilow (Ped. Res., 1991).

Applicant claims a method to determine an effective dosage of a phenylacetic
acid (PAA) prodrug selected from glyceryl tri-[4-phenylbutyrate] (HPN-100) and
phenylbutyric acid (PBA) or a pharmaceutically acceptable salt thereof for a patient in
need of treatment for a nitrogen retention disorder selected from urea cycle disorder
and hepatic encephalopathy, which comprises monitoring the effect of a dosage of the
prodrug in a patient to whom the prodrug has been administered, wherein monitoring

the effect comprises determining the patient' s urinary phenylacetyl glutamine (PAGN)

output; and determining from the urinary PAGN output adjust the effective dosage of the
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prodrug to produce a desired ammonia scavenging effect. The method comprises
calculating the dosage of prodrug based on utilization efficiency for prodrug conversion
into PAGN of about 60% to about 75%. The method comprises wherein the dosage of
the PAA prodrug is calculated from the patient's dietary protein intake and the dosage of
the PAA prodrug is adjusted to account for the patient's residual urea synthesis
capacity. The method also claims the PAA prodrug is sodium phenylbutyrate. and the
nitrogen retention disorder is urea cycle disorder.

Brusilow teaches a method to determine an effective dosage of a phenylacetic
acid (PAA) prodrug selected from phenylbutyric acid (PBA) or a pharmaceutically
acceptable salt thereof for a patient in need of treatment for a nitrogen retention
disorder, i.e. urea cycle disorder, which comprises monitoring the effect of a dosage of
the prodrug in a patient to whom the prodrug has been administered, wherein
monitoring the effect comprises determining the patient' s urinary phenylacetyl
glutamine (PAGN) output; and determining from the urinary PAGN output adjust the
effective dosage of the prodrug to produce a desired ammonia scavenging effect
(abstract, p. 147, whole page-p. 149, tables 2, 3, results and discussion section, see
entire document). Brusilow teaches calculating the dosage of prodrug based on a
utilization efficiency for prodrug conversion into PAGN of about 60% to about 75% and
calculating the dosage of the PAA prodrug based on multiple factors including the
patient's dietary protein intake and the patient's residual urea synthesis capacity (results
section, p. 148, whole page). Brusilow also teach measuring urinary creatinine in

addition to urinary PAGN (p. 148, 2nd column, 1° full paragraph). Brusilow determine an
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effective dosage of sodium phenylbutyrate for treating and maintaining UCD’s based on
PAGN conversion.

Thus, the reference anticipates the claimed subject matter.

Claims 1, 10, 30, 31, 45 are rejected under 35 U.S.C. 102(b) as being anticipated

by Brusilow (1995).

Brusilow teaches a method to determine an effective dosage of a phenylacetic
acid (PAA) prodrug selected from phenylbutyric acid (PBA) or a pharmaceutically
acceptable salt thereof for a patient in need of treatment for a nitrogen retention
disorder, i.e. urea cycle disorder and encephalopathy, which comprises monitoring the
effect of a dosage of the prodrug in a patient to whom the prodrug has been
administered, wherein monitoring the effect comprises determining the patient' s urinary
phenylacetyl glutamine (PAGN) output; and determining from the urinary PAGN output
adjust the effective dosage of the prodrug to produce a desired ammonia scavenging
effect (p.293, p. 300, p.302-306). Brusilow teaches calculating the effect of the dosage
of prodrug based on multiple factors including the patient's dietary protein intake and the
patient's residual urea synthesis capacity (p.305). Brusilow also teach measuring
urinary creatinine in addition to urinary PAGN (p. 293 last paragraph). Brusilow
determine an effective dosage of sodium phenylbutyrate for treating and maintaining
UCD’s and encephalopathy based on PAGN conversion (p. 303-306).

Thus, the reference anticipates the claimed subject matter.
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Claims 1, 10, 30, 31, 45 are rejected under 35 U.S.C. 102(b) as being anticipated
by Brusilow et al. (Metabolism, 1993).

Brusilow teaches a method to determine an effective dosage of a phenylacetic
acid (PAA) prodrug selected from phenylbutyric acid (PBA) or a pharmaceutically
acceptable salt thereof for a patient in need of treatment for a nitrogen retention
disorder, i.e. urea cycle disorder, which comprises monitoring the effect of a dosage of
the prodrug in a patient to whom the prodrug has been administered, wherein
monitoring the effect comprises determining the patient' s urinary phenylacetyl
glutamine (PAGN) output; and determining from the urinary PAGN output adjust the
effective dosage of the prodrug to produce a desired ammonia scavenging effect
(abstract, p.1336, p. 1337,materials and Methods, results, Discussion, see entire
document). Brusilow teaches calculating the dosage of prodrug based on a utilization
efficiency for prodrug conversion into PAGN of about 92% and calculating effect of the
PAA prodrug based on multiple factors including the patient's dietary protein intake and
the patient's residual urea synthesis capacity (p. 1337, materials and methods).
Brusilow determine an effective dosage of sodium phenylbutyrate for treating and
maintaining UCD’s based on PAGN conversion (discussion section).

Thus, the reference anticipates the claimed subject matter.

Response to Arguments

Applicant's arguments filed 10/21/2011 have been fully considered but they are

not persuasive. Applicant argues that Brusilow 91 does not teach calculating the

prodrug dosage or the conversion of 60-75% of the drug.
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It is the Examiners position that Brusilow does teach the claimed invention of
claim 1. Applicant claims determining the patients urinary PAGN output and
determining from said output the effective dosage to produce a desired effect. Brusilow
teach administering the claimed prodrug and measuring urinary PAGN output. Brusilow
determines which dosage was capable of producing the desired effect. Brusilow also
teach an 80-90% utilization efficiency for prodrug conversion (Results section, p. 148).
Brusilow also compare the predicted and measured PAGN output after administration of
the prodrug. From Brusilow’s study, one of ordinary skill in the art can determine the
effective dosage to produce a desired effect. Brusilow states that PAGN synthesis is a
function of the dose of phenylacetate or phenylbutyrate. Brusilow anticipates the
claimed invention.

In response to Brusilow '95 and ‘93, applicant argues the dose is not calculated
based upon PAGN output.

The same arguments regarding Brusilow 91 apply. Brusilow teach administering
the claimed prodrug and measuring urinary PAGN output. Brusilow determines the
effective dosage based upon PAGN output, which was capable of producing the desired
effect. Further Brusilow '83 teach 92% conversion (p.1337, Results section).

Thus, it is the Examiners position that Brusilow teach administering a prodrug to
a patient in need thereof and measuring PAGN output to determine the effective dosage
to produce a desired effect. Further, the art teaches a range of prodrug conversion
based upon PAGN output and even recognize that PAGN synthesis is a function of the

dose of phenylacetate or phenylbutyrate.
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Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all
obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed

or described as set forth in section 102 of this title, if the differences between the

subject matter sought to be patented and the prior art are such that the subject

matter as a whole would have been obvious at the time the invention was made

to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was
made.

Claims 1-4, 6-8, 10, 11, 30-45 are rejected under 35 U.S.C. 103(a) as being
unpatentable over each of Brusilow (Ped. Res., 1991), Brusilow (1995), and Brusilow et
al. (Metabolism, 1993) in view of ClinicalTrial.gov archi (NCT0055120, 2007) and
Brusilow (US6083984, US5968979)..

Each of the Brusilow references teach a method to determine an effective
dosage of a phenylacetic acid (PAA) prodrug selected from phenylbutyric acid (PBA) or
a pharmaceutically acceptable salt thereof for a patient in need of treatment for a
nitrogen retention disorder, i.e. urea cycle disorder and encephalopathy, which
comprises monitoring the effect of a dosage of the prodrug in a patient to whom the
prodrug has been administered, wherein monitoring the effect comprises determining
the patient' s urinary phenylacetyl glutamine (PAGN) output; and determining from the
urinary PAGN output adjust the effective dosage of the prodrug to produce a desired

ammonia scavenging effect. Brusilow teaches calculating the dosage of prodrug based
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on a utilization efficiency for prodrug conversion into PAGN of about 60% to about 75%
and calculating the dosage of the PAA prodrug based on multiple factors including the
patient's dietary protein intake and the patient's residual urea synthesis capacity.
Brusilow also teach measuring urinary creatinine in addition to urinary PAGN. Brusilow
determine an effective dosage of sodium phenylbutyrate for treating and maintaining
UCD’s and encephalopathy based on PAGN conversion. Brusilow also teach

measuring ammonia levels in response to the prodrug.

Brusilow does not teach the drug HPN-100, i.e. glyceryl tri(4-phenylbutyrate).

ClinicalTrial.gov archi (2007) teaches a dose-escalation safety study on glyceryl
tri(4-phenylbutyrate) to treat urea cycle disorders in comparison to sodium
phenylbutyrate. They teach HPN-100 as an alternative to sodium phenylbutyrate
because it is odorless, tasteless, and a concentrated oil which does not contain large
amounts of sodium (detailed description). They teach performing urinalysis,
pharmacokinetics, i.e. study of drugs and their metabolites, pharmacodynamics, i.e,

ammonium levels, urinary excretion of PAGN (Outcomes sections).

Brusilow ‘984 and ‘979 teach convenient doses of a new form of prodrug for
phenylacetate. The drugs are disclosed as being used for treating diseases of nitrogen
accumulation such as urea cycle disorders and encephalopathy. Brusilow teaches that

sodium phenylbutyrate is known in the art to be used for treating urea cycle disorders
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but provide for high dosages and daily sodium amounts (col. 1, lines 15-50, Col. 2, lines
5-34, col. 3, lines 1-60). Brusilow teach a substitution therapy to that which is known in
the art which provides for more convenient dosages, eliminates the peaks and valets in
drug levels and the sodium component is replaced with glycerol, which is a normal
product of metabolism (col. 2, lines 25-34, col. 3, lines 1-60 of ‘979).

At the time of the claimed invention, it would have been obvious to one of
ordinary sKkill in the art to use the method disclosed by Brusilow ('91, ‘95, '93) to
determine effective dosage of either HPN-100 or PBA because the method of
determining dosage based upon monitoring the urinary PAG(N) output is known and
dislosed by Brusilow. Brusilow teaches administering an effective dosage of sodium
phenylbutyrate to patients in need thereof. Further, the Clinical Trials reference
teaches HPN-100 as an alternative to sodium phenylbutyrate for treating the claimed
diseases as well as determining proper dosage requirements using factors such as
PAG(N) output. The Brusilow patents also disclose an alternative to sodium
phenylbutyrate which uses glycerol in the place of the sodium component. At the time of
the claimed invention, one of ordinary skill in the art would have been motivated to use
the method of Brusilow with a reasonable expectation for successfully determining an
effective dosage of PBA or HPN-100 because both drugs are known to be used for
treating the claimed diseases and the method of determining dosage based upon
PAG(N) output it also disclosed.

It is the Examiners position that Brusilow makes a very clear suggestion that

PAGN synthesis is a function of the dose of the prodrug (p. 149 2™ column, 5" full
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paragraph, Brusilow, '91). Brusilow clearly teaches an administered dose and its
related PAGN synthesis, both expected and measured. Therefore, Brusilow clearly
correlate dosage with PAGN output to achieve a desired effect. Further, it should be
noted that applicants claim administering a dosage, i.e. clearly a known dose, of the
drug, measuring PAGN output and then administering the dose. It appears as if either
applicant is missing an essential step in said claimed dosage calculation or it would be
obvious to calculate a desired effective dosage based upon PAGN output of a known
already administered dosage. It is the Examiners position that the art of record clearly
suggest the dose to be a result effective variable regarding PAGN output. Further, the
clinical trials document teach pharmacokinetics studies, i.e. urinary PAGN output and
ammonia levels, in a dose-escalation/response study. Thus, at the time of the claimed
invention it would have been obvious to one of ordinary skill in the art to use PAGN
output as a variable in calculating an effective dosage to be administered to a patient in
need thereof because the art of record clearly teach and suggest administering a dose
of the drug and calculating PAGN output and its effect on the patient in need thereof.
Thus the dose is considered to be a result effective variable regarding PAGN output and

its calculation would be within the purview of one of ordinary skill in the art.

All the claimed elements were known in the prior art and one skilled in the art
could have combined the elements as claimed by known methods with no change in
their respective functions and the combination would have yielded predictable results to

one of ordinary skill in the art at the time of the invention.
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Response to Arguments

Applicant's arguments filed 10/21/2011 have been fully considered but they are
not persuasive.

Applicant argues that the art does not teach calculating dosage based upon
PAGN output. Applicant argues that the dose was predetermined in the Brusilow
studies. Applicant argues that the clinical trials reference does not suggest dosing
based upon variables measured, i.e. urinary PAGN and that they do not suggest
percent conversions of prodrug into PAGN.

It is the Examiners position that Brusilow makes a very clear suggestion that
PAGN synthesis is a function of the dose of the prodrug (p. 149 2™ column, 5" full
paragraph, Brusilow, '91). Brusilow clearly teaches an administered dose and its
related PAGN synthesis, both expected and measured. Therefore, Brusilow clearly
correlate dosage with PAGN output to achieve a desired effect. Further, it should be
noted that applicants claim administering a dosage, i.e. clearly a known dose, of the
drug, measuring PAGN output and then administering the dose. It appears as if either
applicant is missing an essential step in said claimed dosage calculation or it would be
obvious to calculate a desired effective dosage based upon PAGN output of a known
already administered dosage. It is the Examiners position that the art of record clearly
suggest the dose to be a result effective variable regarding PAGN output. Further, the
clinical trials document teach pharmacokinetics studies, i.e. urinary PAGN output and
ammonia levels, in a dose-escalation/response study. Thus, at the time of the claimed

invention it would have been obvious to one of ordinary skill in the art to use PAGN
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output as a variable in calculating an effective dosage to be administered to a patient in
need thereof because the art of record clearly teach and suggest administering a dose
of the drug and calculating PAGN output and its effect on the patient in need thereof.
Thus the dose is considered to be a result effective variable regarding PAGN output and

its calculation would be within the purview of one of ordinary skill in the art.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163

USPQ 644 (CCPA 1969).
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

Claims 1-4, 6-8, 10, 11, 30-44 are provisionally rejected on the ground of
nonstatutory obviousness-type double patenting as being unpatentable over claims 1-14
of copending Application No. 13061507. Although the conflicting claims are not
identical, they are not patentably distinct from each other because both inventions are
drawn to the methods of determining an effective dose of a PAA prodrug. Claim 1 of
the instant invention is drawn to both PBA or HPN-100, while '507 is drawn to HPN-100
or a PAA prodrug which is either HPN-100 or PBA, for example, claims 1, 9-11.

This is a provisional obviousness-type double patenting rejection because the

conflicting claims have not in fact been patented.

Applicant wishes to hold the above rejection in abeyance until allowable

subject matter is indicated.
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Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

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

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TIFFANY GOUGH whose telephone number is
(571)272-0697. The examiner can normally be reached on M-F 8-5 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Michael Wityshyn can be reached on 571-272-0926. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). 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.

[Tiffany M Gough/
Examiner, Art Unit 1651

/Ruth A. Davis/
Primary Examiner, Art Unit 1651
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an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

590




UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Decision Date: January 5, 2012
DECISION ON REQUEST TO WITHDRAW AS

ATTORNEY/AGENTOF RECORD

In re Application of :

Bruce SCHARSCHMIDT

Application No: 12350111

Filed : 07-Jan-2009
Attorney Docket No: 643982000100

This is an electronic decision on the Request to Withdraw as attorney or agent of record under 37 CFR § 1.36(b), filed January 5, 2012
The request is APPROVED.
The request was signed by  Catherine Polizzi (registration no. 40130 ) on behalf of all attorneys/agents

associated with Customer Number 25225 . All attorneys/agents associated with Cusotmer Number 25225 have

been withdrawn.

Since there are no remaining attorneys of record, all future communications from the Office will be directed to the first named
inventor or assignee that has properly made itself of record pursuant to 37 CFR 3.71, with correspondence address:

Name UCYCLD Pharma, Inc.
Name2

Address 1 7720 North Dobson Road
Address 2

City Scottsdale

State AZ

Postal Code 85256
Country us

As a reminder, requester is required to inform the first named inventor or assignee that has properly made itself of record
pursuant to 37 CFR 3.71 of the electronically processed petition.

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197.

Office of Petitions
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PTO/SB/83

Doc Code: PET.AUTO U.S. Patent and Trademark Office
Document Description: Petition automatically granted by EFS-Web Department of Commerce

Electronic Petition Request REQUEST FOR WITHDRAWAL AS ATTORNEY OR AGENT AND CHANGE OF

CORRESPONDENCE ADDRESS

Application Number 12350111

Filing Date 07-Jan-2009

First Named Inventor Bruce SCHARSCHMIDT

Art Unit 1651

Examiner Name TIFFANY GOUGH

Attorney Docket Number 643982000100

Title

METHODS OF TREATMENT USING AMMONIA-SCAVENGING DRUGS

Please withdraw me as attorney or agent for the above identified patent application and
the practitioners of record associated with Customer Number: 25225

®

The reason(s) for this request are those described in 37 CFR:

10.40(b})(4)

Certifications

4 I/We have given reasonable notice to the client, prior to the expiration of the response period, that the practitioner(s)
intend to withdraw from employment

I/'We have delivered to the client or a duly authorized representative of the client all papers and property (including funds)
X to which the client is entitled

X] I/We have notified the client of any responses that may be due and the time frame within which the client must respond

Change the correspondence address and direct all future correspondence to the first named inventor or assignee that has
properly made itself of record pursuant to 37 CFR 3.71:

Name UCYCLD Pharma, Inc.
Address 7720 North Dohson Road
City Scottsdale

State AZ

Postal Code 85256

Country us 592




I am authorized to sign on behalf of myself and all withdrawing practitioners.

Signature

/Catherine Polizzi/

Name

Catherine Polizzi

Registration Number

40130
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UnITED STATES PATENT AND TRADEMARK OFFIGE

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

PO Box 1450

Alexandria, Virgmia 22313-1450

WWWLEPTD E0Y

[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNOJIITLE |
12/350,111 01/07/2009 Bruce SCHARSCHMIDT 643982000100
CONFIRMATION NO. 6290
25225 POWER OF ATTORNEY NOTICE

12501 HIGH BLUFF DAVE I

SUITE 100
SAN DIEGO, CA 92130-2040
Date Mailed: 01/06/2012

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/05/2012.

« The withdrawal as attorney in this application has been accepted. Future correspondence will be mailed to the
new address of record. 37 CFR 1.33.

Jeelswuser/

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

page 1 of 1
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Electronic Acknowledgement Receipt

EFS ID: 11821450
Application Number: 12350111
International Application Number:
Confirmation Number: 6290

Title of Invention:

METHODS OF TREATMENT USING AMMONIA-SCAVENGING DRUGS

First Named Inventor/Applicant Name:

Bruce SCHARSCHMIDT

Correspondence Address:

UCYCLD Pharma, Inc.

7720 North Dobson Road

Scottsdale

us -

AZ

85256

Filer:

Patrick D. Morris/Colleen Kirchner

Filer Authorized By:

Patrick D. Morris

Attorney Docket Number: 643982000100
Receipt Date: 12-JAN-2012
Filing Date: 07-JAN-2009
Time Stamp: 14:22:28

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:
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Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name ; s i
Number Message Digest | Part/.zip| (ifappl.)
508317
1 Power of Attorney 8001USO1_POA.pdf no 2
4210421 28b6377151 492 Me0b 247 0ecdOd

Warnings:

Information:

Total Files Size (in bytes): 508317

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTOSEB1 {0508

Aggrovad o0 use fhrslgh 1202018, 08B 28810035

.5, Patent and Trademarx Office; LS, DEPART] e‘iE\‘T OF COMMERCE

Unaar the Paperwork Reducdion Act of 1885, no persons are required lo respand to a collection of information unless # displays 2 valid M8 control number,

',f POWER OF ATTORNEY A .;)‘pi{cation Number 121350.1114 \'ﬁ
OR Filing Date January 7, 2008
First Namad Inventor Sruce Scharsehwrdt
Rgggfiﬁg?g§;§£&E§F0§T§E?NRE§EY Title Methods of Treatment Using Ammonia-Seavengi
' AND Art Unit 1861
Examiner Name Tiffany Maureen Gough
KCHANGE OF CORRESPONDENCE ADDRESS ey Dect N Y,

t hereby revoke all pravious powers of attornay given in the above-identifiad application.

A Power of Attorney is submitted herewith.

OR
IZ"- i hereby appoint Practitionar{s) associated with the following Custemer 34055
| Mumber as rayfour atiormney(s) of agani{s) io prosecute the application
wentifiad above, and fo transact all business in the Unitad Siates Falant

aiwd Trademark Office connected therewitiy,
OR
{""‘i t hereby appein: Practiiioner(s) named balow as myfow altomey(s) or agent(s) to prosecute the appiication identified above, and
L. fo transact all business in the United Stales Patent and Trademark Office connected therewith:

Praclilioner(s) Name Regiswation Mumber

Please recognize or change the correspendence address for the above-identified application to:
¢! The sudress associeted with the above-mentionad Customer Number.

OR
;m’ Tha address assotiated with Custamer Number:
OR
™ Fhmoor
L Individual Name
Address
City {State | { 2Zip |
Couniy
Telephons { Email
fam the:
D Applicantiinventor
OR
S Assignee of record of the entise interest. See 37 GFR 3.71.
12(-‘ Sialement under 37 OFR 5.73(6; (f-orm TSR0 sutmittad harawith or fifed on October 27-‘ 2010
i f ~SIGNATURE of Applicant or Assignee of Record
Signatuea Mm <~V@\m & M Date w S RO S
Mame f\_\ 5% W5 3,., T e 3 Telephone
Tile and Company 139, o i preed £} seg § Ucyelyd Pharma, Inc.

NOTE: Slanatures of all the inventers er aasignaes of record of tha enlie interest or their mpresentstive(s) are required. Submit multiple forms if more than ans
standtuss is required. see bolow®

Tola of 1 forme are submitted.

This coliection of infermation Is requined by 37 CFR 1.31, 1.32 and 3 23, The #onmation is required to obitan or retaiy a beneldt by the public which s io file {and by the
LSPTO to process) an application. Confidentiality is governed by 886 U.B.C 122 and 37 CFI 1.11 and .14, This coltection ip estimated to take 3 minutes 10 complete,
inciuding gathering, pregasing, sad subniting the comploted applicaucn form fo the USPFTO. Time will vary depending upon the individual tase. Any sonunents on
the amount of time yod srequirs o complels this form andior sugygsstions for reducing this burden, showlc de sent 1o the Chief information Officer, U5 Patent and
Trademask Office, U 8. Department of Gommerce, #.0. Box 1450, Alpkandria, YA 223131450, DO NOT SEND FEES OR COMPLETED FORMS TC THIS
ADDRESS. SEND T0: Commissioner for Patents, P.O. Box 1450, Alexandris, VA 22313-1450.

if you need assisiance in compieting the form. cail 1-830-PT0-9199 and select option 2.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to

Privacy Act Statement

the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) fumishing of the information solicited is voluntary; and (3) the

principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process

and/or examine your submission related to a patent application or patent. If you do not furnish the

requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine

your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

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

1.

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the
Administrator, General Services, or histher designee, during an inspection of records
conducted by GSA as part of that agency’s responsibility to recommend improvements in
records management practices and programs, under authority of 44 U.S.C. 2804 and 2906.
Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.

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

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

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

PO Box 1450

Alexandria, Virgmia 22313-1450

WWWLEPTD E0Y

[ APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO/TITLE |
12/350,111 01/07/2009 Bruce SCHARSCHMIDT 643982000100
CONFIRMATION NO. 6290
34055 POA ACCEPTANCE LETTER

POST OFFIGE BOX 1208 I A

SEATTLE, WA 98111-1208
Date Mailed: 01/24/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/12/2012.

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

Jatesfai/

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

page 1 of 1
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:
Examiner: GOUGH, Tiffany Maureen
SCHARSCHMIDT, Bruce
Group Art Unit: 1651
Serial No.: 12/350,111
Docket No.: 79532.8001.US01
Filed: January 7, 2009

1 hereby certify that this correspondence (along with any referred
to as being attached or enclosed) is being deposited with the U.S.
Patent and Trademark Office this 2 1st day of February 2011 via
EFS-Web Electronic Filing.

For: METHODS OF TREATMENT
USING AMMONIA-SCAVENGING

DRUGS [ Colleen Kirchner/

Colleen Kirchner

e e e e e e e

DECLARATION OF BRUCE SCHARSCHMIDT

I, Bruce Scharschmidt, M.D., have personal knowledge of the facts stated herein and,
if called as a witness, would competently testify to the following:

1. I am currently Senior Vice President and Chief Medical Officer at Hyperion
Therapeutics, a privately-held biopharmaceutical company. Prior to joining Hyperion in
2008, 1 held Vice President positions at Novartis Vaccines & Diagnostics (2006-08) and
Chiron Corporation (1996-2006), where I was Corporate Vice President and headed the
department responsible for design and execution of clinical trials of investigational vaccines
and therapeutics. Prior to joining Chiron, [ was Chief of Gastroenterology and Professor of
Medicine at the University of California, San Francisco and an NIH-funded investigator for
nearly two decades (1977-1996). I have authored approximately 200 research and review
articles, mostly in the field of liver disease, and I served as Associate Editor of
Gastroenterology (1981-86), Editor-in-Chief of the Journal of Clinical Investigation (1987-
92), and President of the American Society for Clinical Investigation (1992-93).

2 HPN-100 is a phenylacetic acid (PAA) prodrug that acts as an ammonia
scavenger. HPN-100 is currently being developed for the treatment of urea cycle disorders
(UCDs) and hepatic encephalopathy (HE), a neuropsychiatric disorder which can develop as a
complication of advanced liver disease. Since April 2008, my responsibilities at Hyperion
have included the design and execution of clinical trials directed to obtaining regulatory
approval for HPN-100. Data from these trials forms the basis of above-captioned US Patent
Application No. 12/350,111 (111 Application"), of which I am the inventor.

79532-8001.USO1/LEGAL22875211. 11
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3. Clinical irial data forming the basis of and/or validating the findings set forth in
the '111 Application includes data from healthy adults (McGuire et al. 2010, Pharmacology
and safety of glyceroi phenyibuyrate in healthy adults and adults with cirrhiosis. Hepatology
51:2077), patients with cirrhosis (McGuire 2010; Ghabril et al. Glyeerol phenylbutyrate
{GPR) adminisiration in patients with cirrhosis and episodic hepatic encephalopathy (HE).
Accepled for presentation at Digestive Discase Week, 2012}, and UCD patients {Lee et al.
2010, Phase 2 comparison of a novel ammonia scavenging agent with sodium phenylbutyrate
in patients with urea cycle disovders: safety, pharmacokinetics and ammonia control, Mol
Genet Metab 100:221; Lichter-Konecki et al. 2011, dmmonia (NH3) control in children with
urea cyvele disorders (LUCDs); phase 2 comparison of sodium phenylbutyrate and glycero!
phenylbutyrate. Mol Genet Metab 103:323; Diaz et al. 201 1. Phase 3 blinded, randomized
crossover comparison of sodium phenvibutyrate (NaP8A4) and glycero! phenyibutyrate
{GPR): Ammonia (NEH3} control in adulis with urea cycles disorders (UCDs). Mol Genet
Metab 102:276 {(Society for Inherited Metabolic Disease (SMID) Abstract}). 1am a co-author
on cach of these cited publications, copies of which are included herewith.

4. HPN-100 clinical trials enroiling UCD patients involved 24 hour blood
sampling and urine collections during steady state dosing (t.e., following 7-14 days of
continuous dosing) with either sodium phenylbutyratc (NaPBA, another nitrogen scavenging
PAA prodrug) or HPN-100. The studies reported in the Lee 2010 and Lichter-Konecki 2011
publications were fixed sequence NaPBA to HPN-100 switchover studies, whereas the study
reported by Diaz 2011 was a randomized, active controlied, double blind, crossover study.

5 The amended independent claims subiitted herewith for the '111 Application
are dirgeted to methods of determining an effective initial dosage of a PAA prodrug (claim 1)},
methods of treating a patient having a nitrogen retention disorder using a PAA prodrug (claim
6), and methods of adminisiering a PAA prodrug {claim 38). Each of these claims contains a
limitation specifving that the mean conversion of PAA prodrug o urinary PAGN is 60 to
75%. This percent conversion is derived from the clinical study data discussed above,
including the only study in pediatric UCD patients {Lichter-Konecki 2011), the largest adult
UCD study (Diaz 2011), and a study that inciuded cirrhotics with decompensated cirrhosis
{Ghabrii 2012). As summarized in Table |, these studies revealed a mean percentage

conversion of PAA prodrug to PAGN of 60-75%.

795328001 USOI/LEGALI2STS21E, 12 601



Table 1: Recovery of orally administered PBA as urinary PAGN

Percent conversion of PBA to arinary PAGN
Mean {(SD)
Study population HPN-160 NaPBA
(# of patients}
{citation}
Adalt UCD sabjects 70.5 {18.9) 714 {19.6)
ages 218 yrs
(N=44)
{Diaz 231 1)
Pediatric UCD 66.4 (24.9) 69 (23.9)
| subjects ages 6-17 yrs
(N=11)
{Lichter-Konecki
2011}
Adults with advanced
cirthosis
6 mL BID (N = 14) 56.1{19) Not done
SmLBID(N=T7 72.7(8.7) Not done
{Ghabril 2012)*

Fierived from data presented in absiract: manuseript in preparation

6. UCDs result from abnormalities in genes encoding for one of six enzymes or
two mitochondrial transporiers necessary for the normal function of the urea cycle. Bach of
these genes exhibits multipie mutations corresponding to different phenotypes, and each UCD
patient is therefore genetically unique. Dosing needs to be precisely titrated for each patient
such that they receive sufficient PAA prodrug to allow excretion of waste nitrogen they are
unable to excrete as urea {to avoid hypammonemia}, but not so much drug that they are at risk
for drug toxicity.

7. PAA prodrag dosing is currently imprecise and based on clinical judgment,
measurement of blood ammonia {(which varies widely over the course of the day even in well
controlied patients; see, e.g,, Lee 2010, Lichter-Konecki 201 1}, and theoretical calculations
that assuroe complete or nearly complete conversion of PBA to urinary PAGN {see, e.2.,
Brusilow. 1991, Phenviacetylghdamine may replace urea as a vehicle for waste nitrogen
excreiion. Pediatr Res 29:147; Brusilow & Finkelstein, 1993, Restoration of nitrogen
homeosiasis in a man with ornithine franscarbamylase deficiency. Metabolism 42:1336).

8. As disclosed in the 'l 11 Application and recited in the presently amended
claims, the mean conversion of PAA prodrugs to urinary PAGN is 60 to 75%. This
conversion percentage is significantly less than previously reported by Brusilow, Since the
clinical effect of PAA prodrugs is mediated by PAGN excretion, the conversion rate disclosed
by Brusilow exposes patients to a risk of underdosing. The difference between 60%

conversion and 90% conversion, for example, represents a 50% difference in drug effect,

TR532-8001 USCHAEGALZEE75211. 13 602



which is clinicaily very important and might mean the difference between normal mental
function and significant and ofien permanent impairment. The disclosure of a mean
conversion of PBA fo urinary PAGN of 60-75% will allow for improved dosing of UCE} and
HE patients, resulting in betier clinical efficacy and decreased likelihood of negative side
eftects.

9, I 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 faise statements and the like
so made are punishable by fine or imprisonment, or both, under Section 16G1 of Titie 18 of
the United States Code and that such willful false staternents may jeopardize the validity of

the present application or any patent issued thereon.

_,.. i,

Date: Feb 21 o2 \}msx /{ ' [ exsn i
i)r Bru Scharschmidt

79532-8001 USOULEGAL22R 78211 14 603



Attorney Dkt. No. 79532.8001.US01

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:
SCHARSCHMIDT, Bruce

Serial No.: 12/350,111

Filed: January 7, 2009

For: METHODS OF TREATMENT

USING AMMONIA-SCAVENGING
DRUGS

Examiner: GOUGH, Tiffany Maureen
Group Art Unit: 1651

Docket No.: 79532.8001.US01

I hereby certify that this correspondence (along with any referred
Lo as being attached or enclosed) is being deposited with the
.S, Patent and Trademark Office this 21st day of February
2011 via EFS-Web Electronic Filing.

/Colleen Kirchner/
Colleen Kirchner

AMENDMENT AND RESPONSE

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

Alexandria, VA 22313-1450

Sir:

The following is in response to the Final Office Action mailed November 18, 2011

for the above-identified application.

Amendments to the claims begin on page 2.

Remarks begin on page 6.

Conclusion begins on page 16.

99999-0396/LEGAL22350493.1
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Attorney Dkt. No. 79532.8001.US01

REMARKS

Interview

Applicant wishes to thank the Examiner for the in-person interview held on February
16, 2012. During the interview, Applicant and Examiner discussed distinctions between the
present application and the cited Brusilow references, as well as possible claim amendments.
The amended claim set provided herein reflects these discussions.
Independent claim amendments

Claim 1 has been amended to specifically recite the use of the mean conversion of
PAA prodrug to PAGN of 60-75% to determine an effective initial dosage of a PAA prodrug
for a subject with a nitrogen retention disorder. Claim 6 as amended is similar to claim 1 in
that it recites steps for determining an effective initial dosage of a PAA prodrug for a subject
with a nitrogen retention disorder. Claim 6 differs from claim1 in that it is framed as a
method of treatment, and therefore includes the additional step of administering the PAA
prodrug. Claim 38 has been amended to specify that determination of an effective dosage of
PAA prodrug is based on a mean conversion of PAA prodrug to PAGN of 60-75%.

All of the amended claims contain a limitation regarding 60-75% mean conversion of
PAA prodrug to PAGN. The insertion of this limitation into all of the present claims is made
solely to advance prosecution of the present case, and is done without prejudice to pursuing
broader claims directed to evaluation of PAA prodrug dosage using urinary PAGN
measurements generally in one or more continuing applications.

Application disclosure

The present application discloses several novel findings regarding the relationship
between PAA prodrug administration and urinary PAGN output. Among these is the finding
that urinary PAGN is a more reliable biomarker than plasma PAGN for evaluating PAA
prodrug dosage, and that "the conversion of orally administered PBA...to PAGN to urinary
PAGN is incomplete, typically about 60-75%" (Specification, paragraph 0020). As discussed
in more detail below, this finding is contradictory to the knowledge in the art at the time the
present application was filed, which disclosed that PAA was nearly completely converted to

urinary PAGN (with a percent conversion of 80% or greater). Applicant has submitted

99999-0396/LEGAL22350493.1 6 O 5



Attorney Dkt. No. 79532.8001.US01

herewith the declaration of inventor Bruce Scharschmidt, which provides additional details
about the clinical trials that led to a more accurate identification of the percent conversion of
PAA to PAGN. This declaration also discusses the impact that relatively small variations in
PAA prodrug dosage can have on efficacy and patient health, thereby underscoring the
importance of the difference in PAA to urinary PAGN conversion percentage disclosed in the
present application versus the prior art.

Anticipation

Anticipation rejection 1

The Office Action rejects independent claim 1 and dependent claims 3, 10, 30, and 31
as anticipated by Brusilow Pediatr Res 29:147 (1991) ("Brusilow 1991").

According to the Office Action, Brusilow 1991 "teaches a method to determine an
effective dosage of phenylacetic acid (PAA) prodrug selected from phenylbutyric acid (PBA)
or a pharmaceutically acceptable salt thereof for a patient in need of treatment for a nitrogen
retention disorder, i.e., urea cycle disorder, which comprises monitoring the effect of a
dosage of the prodrug in a patient to whom the prodrug has been administered, wherein
monitoring the effect comprises determining the patient's urinary phenylacetyl glutamine
(PAGN) output; and determining from the urinary PAGN output adjust the effective dosage
of the prodrug to produce a desired ammonia scavenging effect (abstract, p. 147, whole page-
p. 149, tables 2, 3, results and discussion section, see entire document)." The Office Action
goes on to assert that Brusilow 1991 "teaches calculating the dosage of prodrug based on a
utilization efficiency for prodrug conversion into PAGN of about 60% to about 75% and
calculating the dosage of the prodrug based on multiple factors including the patient's dietary
protein intake and the patient's residual urea synthesis capacity (results section, p. 148, whole
page)." Finally, the Office Action asserts that Brusilow 1991 "determine an effective dosage
of sodium phenylbutyrate for treating and maintaining UCD's based on PAGN conversion."
Response

Applicant has canceled claims 3 and 10, rendering the rejection moot with regard to

those claims.
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Attorney Dkt. No. 79532.8001.US01

Prior to Brusilow 1991, it was known that sodium PAA and other PAA prodrugs were
converted to PAGN following patient administration, and that PAGN was excreted in the
urine, resulting in the removal of waste nitrogen. As such, PAA prodrugs were frequently
administered to patients with urea synthesis disorders to increase waste nitrogen removal.
Although it was known that PAGN could serve as a partial substitute for urea in the removal
of waste nitrogen, the degree to which it could substitute for urea had not been studied
(Brusilow 1991, p. 147, paragraph spanning left and right columns).

The premise of Brusilow 1991 is that PAGN (referred to therein as "PAG") can fully
replace urea as a vehicle for waste nitrogen excretion when PBA or PAA is administered at
sufficient dosage (Brusilow 1991, p. 147, right column, Ist full paragraph). Based on a
previous reference that had shown approximately 47% of dietary nitrogen (3.16 g excreted
per 6.5-7.5 g ingested) is excreted as urea in normal adult males, Brusilow 1991 estimated
that "[a[ssuming complete conversion to its amino acid conjugate, the oral administration of
18 g of sodium phenylacetate should result in excretion of 3.23 g of PAG nitrogen" (Brusilow
1991, p. 147, right column, 4th full paragraph). Similarly, based on a previous study showing
approximately 47% of dietary nitrogen (0.094 g excreted per 0.2 g ingested) excreted as urea
in children on a protein-restricted diet, Brusilow 1991 estimated that "[t]o excrete 0.094
g/kg/d of PAG nitrogen would require 0.524 g/kg/d of sodium phenylacetate" (Brusilow
1991, p. 147, right column, Sth full paragraph). This calculation again assumes complete
conversion of sodium PAA to PAGN.

Brusilow 1991 evaluated the relationship between sodium PAA administration and
urinary PAGN excretion in a single child with carbamyl phosphate synthetase deficiency
(Brusilow 1991, paragraph spanning pp. 147 and 148). The results of this study are set forth
in Tables 1 and 2 (p. 148). Table 1 shows "the stoichiometry between phenylacetate or
phenylbutyrate administration and urinary excretion of PAG" (Brusilow 1991, p. 148, right
column, 3rd full paragraph). As shown in Table 1, 83, 90, and 80% of the predicted amount
of PAGN was actually measured in urine at periods I, II, and III, respectively (Table 1, 4th
row). Brusilow 1991 summarized these results by stating that "[t]he amount of PAG excreted

was a function of phenylacetate or phenylbutyrate dose; between 80 and 90% of the predicted
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amount of PAG synthesized is excreted" (Brusilow 1991, p. 148, right column, 3rd full
paragraph). Elsewhere, Brusilow 1991 states "[e]xamination of the stoichiometry between
sodium phenylacetetate or phenylbutyrate administration and the excretion of PAG as shown
in Table 1 demonstrates both that phenylbutyrate appears to be completely oxidized to
phenylacetate and that phenylacetate is completely, or nearly so, conjugated with glutamine”
(Brusilow 1991, p. 149, paragraph spanning left and right columns), and "[t]hat complete
conjugate of the drugs occurs may be further adduced by the insignificant amount of
unchanged drugs or their esters in urine and by the lack of accumulation in overnight fasting
plasma” (Brusilow 1991, p. 149, right column, 1st full paragraph). Overall, Brusilow 1991
concluded that "high doses of phenylacetate or phenylbutyrate will result in the synthesis and
excretion of PAG nitrogen similar to the amount of urea nitrogen that is excreted in normal
subjects on a low-protein diet” (Brusilow 1991, p. 149, right column, 5th full paragraph).

Contrary to the assertion in the Office Action, Brusilow 1991 does not teach a method
for determining an effective dosage of a PAA prodrug by monitoring urinary PAGN output.
The purpose of measuring urinary PAGN output in Brusilow 1991 was solely to determine
whether PAGN could fully replace urea in removing waste nitrogen. Brusilow 1991 does not
teach or suggest that urinary PAGN levels can be used as a means of evaluating PAA prodrug
dosage. Further, there is no support for the Office Action's assertion that Brusilow 1991
"teaches calculating the dosage of prodrug based on a utilization efficiency for prodrug
conversion into PAGN of about 60% to about 75%." As stated above, Brusilow suggests that
PAA to PAGN conversion is complete or nearly complete, and discloses experimental results
for a single patient showing a conversion of 80-90%.

Amended claims 1, 30, and 31 all recite a mean conversion of PAA prodrug to urinary
PAGN of 60-75%. Since Brusilow 1991 does not teach or suggest this conversion
percentage, the reference does not anticipate all of the elements of claims 30 and 31.

Anticipation rejection 2

The Office Action rejects independent claim 1 and dependent claims 10, 30, 31, and
45 as anticipated by Brusilow Metabolism 42:1336 (1993) ("Brusilow 1993"). Note that this

anticipation rejection and the following anticipation rejection (based on Brusilow 1995) are
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taken out of order in this response so that the Brusilow references may be addressed in
chronological order.

According to the Office Action, Brusilow 1993 "teaches a method to determine an
effective dosage of phenylacetic acid (PAA) prodrug selected from phenylbutyric acid (PBA)
or a pharmaceutically acceptable salt thereof for a patient in need of treatment for a nitrogen
retention disorder, i.e., urea cycle disorder, which comprises monitoring the effect of a
dosage of the prodrug in a patient to whom the prodrug has been administered, wherein
monitoring the effect comprises determining the patient's urinary phenylacetyl glutamine
(PAGN) output; and determining from the urinary PAGN output adjust the effective dosage
of the prodrug to produce a desired ammonia scavenging effect (abstract, p. 1336, p. 1337,
Materials and Methods, results, discussion, see entire document)." The Office Action goes
on to assert that Brusilow 1993 "teaches calculating the dosage of prodrug based on a
utilization efficiency for prodrug conversion into PAGN of about 92% and calculating effect
of the PAA prodrug based on multiple factors including the patient's dietary protein intake
and the patient's residual urea synthesis capacity (p. 1337, materials and methods)." Finally,
the Office Action asserts that Brusilow 1993 "determine an effective dosage of sodium
phenylbutyrate for treating and maintaining UCD's based on PAGN conversion (discussion
section)."

Response

Applicant has canceled claim 10, rendering the rejection moot with regard to this
claim.

Brusilow 1993 evaluated the hypothesis that sodium PBA-induced PAGN
biosynthesis in a subject with partial ornithine transcarbamylase (OTC) deficiency not only
provides an additional vehicle for waste nitrogen excretion, but also suppresses residual urea
nitrogen synthesis (Brusilow 1993, Abstract and p. 1336, right column, 1st full paragraph).
Brusilow 1993 evaluated urinary PAGN, urea nitrogen, PAA, and PBA levels in a single 38
year old male with partial OTC deficiency both before (period I) and after (periods II and IIT)
sodium PBA administration (Brusilow 1993, p. 1337, left column, 2nd and 3rd full

paragraphs). During the PBA administration periods, the subject "excreted 487 mmols of
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phenylacetylglutamine N, 92% of the theoretical amount if the entire 532 mmol sodium
phenylbutyrate administered over the 6 days was conjugated with glutamine and excreted"
(Brusilow 1993, p. 1337, right column, 4th full paragraph). Brusilow confirms this 92%
figure elsewhere, stating "[o]f the 532 mmol (99 g) sodium phenylbutyrate administered over
6 days, 487 mmol (92%) was recovered in the urine as phenylacetylglutamine” (Brusilow
1993, p. 1338, right column, 1st full paragraph). Overall, Brusilow 1993 concluded that
"phenylacetylglutamine synthesis provides an additional vehicle for waste N synthesis and
suppresses urea N synthesis" (Brusilow 1993, p. 1338, left column, 2nd full paragraph).

Claims 1, 30, 31, and 45 all recite a mean conversion of PAA prodrug to urinary
PAGN of 60-75%. As noted by the Office Action, Brusilow 1993 discloses a conversion
percentage of 92%. Since Brusilow does not teach or suggest a 60-75% conversion of PAA
prodrug to urinary PAGN, the reference does not anticipate all of the elements of claims 1,
30, 31, and 45.

Anticipation rejection 3

The Office Action rejects independent claim 1 and dependent claims 10, 30, 31, and
45 as anticipated by Brusilow Progress In Liver Diseases, Ch. 12 (1995) ("Brusilow 1995").

According to the Office Action, Brusilow 1995 "teaches a method to determine an
effective dosage of phenylacetic acid (PAA) prodrug selected from phenylbutyric acid (PBA)
or a pharmaceutically acceptable salt thereof for a patient in need of treatment for a nitrogen
retention disorder, i.e., urea cycle disorder and encephalopathy, which comprises monitoring
the effect of a dosage of the prodrug in a patient to whom the prodrug has been administered,
wherein monitoring the effect comprises determining the patient's urinary phenylacetyl
glutamine (PAGN) output; and determining from the urinary PAGN output adjust the
effective dosage of the prodrug to produce a desired ammonia scavenging effect (p. 293, p.
300, p. 302-306)." The Office Action goes on to assert that Brusilow 1995 "teaches
calculating the effect of the dosage of prodrug based on multiple factors including the
patient's dietary protein intake and the patient's residual urea synthesis capacity (p. 305)" and
"determine an effective dosage of sodium phenylbutyrate for treating and maintaining UCD's

and encephalopathy based on PAGN conversion (p. 303-306)."

A=
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Response

Applicant has canceled claim 10, rendering the rejection moot with regard to this
claim.

Brusilow 1995 is a book chapter and does not present any new research findings.
Instead, Brusilow 1995 serves as a review of the art relating to urea cycle disorders and the
removal of waste nitrogen. In asserting that Brusilow 1995 teaches "a method to determine
an effective dosage of a phenylacetic acid (PAA) prodrug,” the Office Action cites pages 293,
300, and 302-306. However, the Office Action does not pinpoint where within these pages
its conclusions are allegedly supported.

Cited pages 293 and 300 offer no support for the conclusions set forth in the Office
Action. Page 293 of Brusilow 1995 includes three introductory paragraphs on urea cycle
disorders and the first paragraph of a case study. The introductory paragraphs state, among
other things, that hyperammonemia is a primary cause of clinical symptoms associated with
urea cycle disorders (Brusilow 1995, p. 293, 1st full paragraph), and that one of the primary
management problems for patients with such disorders is "prevention of nitrogen
accumulation” (Brusilow 1995, p. 293, 3rd full paragraph). These introductory paragraphs do
not, however, mention PAA, PBA, PAGN, or dose determination. Similarly, the first
paragraph of the case study on page 293 describes the clinical presentation of a 26 year old
female patient ((Brusilow 1995, p. 293, 4th full paragraph)), but is silent with regard to PAA,
PBA, PAGN, or dose determination. Page 300 of Brusilow 1995 discusses the clinical
presentation and symptoms associated with various late onset urea cycle disorders. In doing
so, Brusilow 1995 states that increasing symptom severity is associated with increasing levels
of plasma ammonium and glutamine (Brusilow 1995, p. 300, 3rd full paragraph). However,
as with page 293, there is no mention of PAA, PBA, PAGN, or dose determination.

Pages 302 to 306 of Brusilow 1995 contain a section entitled "Treatment of urea cycle
disorders." This section discusses alternate pathways for elimination of waste nitrogen, and
the activation of these pathways to treat patients who have had one or more episodes of
hyperammonemic encephalopathy (Brusilow 1995, p. 302, 3rd full paragraph). This section

largely reiterates the disclosure of Brusilow 1991 and Brusilow 1993. At page 303, Brusilow
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1995 notes that PBA administration activates the synthesis and excretion of PAGN, which in
turn decreases urea synthesis (Brusilow 1995, p. 303, 1st full paragraph). Figures 12-6 and
12-7 show the pathway whereby PAA is conjugated with glutamine to form PAGN. Figure
12-8 shows the effect of PAA/PBA dosing on plasma levels of various compounds, including
PAGN, but does not mention urinary excretion of PAGN or provide any detail regarding the
relationship between PAA/PBA administration and PAGN levels other than to show that
PAGN levels increase. Brusilow 1995 goes on to state that sodium PBA is administered to
subjects with deficiencies of CPS, OTC, and ASD, and that "a 20 gram daily dose of sodium
phenylbutyrate would activate the synthesis and excretion of approximately 3 grams of
phenylacetylglutamine nitrogen" (Brusilow 1995, paragraph spanning pp. 303 and 305). This
ratio of PBA administered to PAGN excreted represents approximately 100% conversion of
PBA to PAGN, which matches the results disclosed in Brusilow 1991 and Brusilow 1993
(see above). Finally, Brusilow 1995 summarizes the findings of Brusilow 1993 (Brusilow
1995, p. 305, 1st full paragraph).

Claims 1, 30, 31, and 45 all recite a mean conversion of PAA prodrug to urinary
PAGN of 60-75%. Like Brusilow 1991 and Brusilow 1993, Brusilow 1995 discloses nearly
complete conversion of PAA prodrug to urinary PAGN (approximately 90%). Since
Brusilow 1995 does not teach or suggest a 60-75% conversion of PAA prodrug to urinary
PAGN, the reference does not anticipate all of the elements of claims 1, 30, 31, and 45.
Obviousness
Rejection

The Office Action rejects independent claims 1, 6, and 38 and dependent claims 2-4,
7. 8,10, 11, 30-37, and 39-45 as obvious over Brusilow 1991, Brusilow 1995, and Brusilow
1993 in view of ClinicalTrials.gov NCT0055120 (2007) and Brusilow US Patent Nos.
6,083,984 and 5,968,979. According to the Office Action, "each of the Brusilow references
teach a method to determine an effective dosage of a phenylacetic acid (PAA) prodrug
selected from phenylbutyric acid (PBA) or a pharmaceutically acceptable salt thereof for a
patient in need of treatment for a nitrogen retention disorder, i.e. urea cycle disorder and

encephalopathy, which comprises monitoring the effect of a dosage of the prodrug in a
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patient to whom the prodrug has been administered, wherein monitoring the effect comprises
determining the patient's urinary phenylacetyl glutamine (PAGN) output; and determining
from the urinary PAGN output adjust the effective dosage of the prodrug to produce a desired
ammonia scavenging effect." The Office Action goes on to assert that "Brusilow teaches
calculating the dosage of prodrug based on a utilization efficiency for prodrug conversion
into PAGN of about 60% to about 75% and calculating the dosage of the PAA prodrug based
on multiple factors including the patient's dietary protein intake and the patient's residual urea
synthesis capacity (results section, p. 148, whole page).” Finally, the Office Action asserts
that Brusilow 1991 "determine an effective dosage of sodium phenylbutyrate for treating and
maintaining UCD's based on PAGN conversion."

Response

Applicant has canceled claims 3, 10, 36, and 40, rendering the rejection moot with
regard to those claims.

As discussed above with regard to anticipation, there is no support for the Office
Action's assertion that any of the Brusilow references teach "calculating the dosage of
prodrug based on a utilization efficiency for prodrug conversion into PAGN of about 60% to
about 75%." Notably, the Office Action does not cite any support for this conclusion.
Brusilow 1991, 1993, and 1995 each disclose near complete conversion of PAA prodrug to
PAGN, with specific conversion rates of 80-92%.

In responding to Applicant's previous arguments, the Office Action states that
"Brusilow makes a very clear suggestion that PAGN synthesis is a function of the dose of the
prodrug (p. 149 2nd column, 5th full paragraph, Brusilow 1991)." The cited portion of
Brusilow 1991 does state that "PAG nitrogen synthesis is a function of the dose of
phenylacetate or phenylbutyrate." However, as shown in the present application, Brusilow
1991 got this "function” incorrect; PAA prodrugs are converted to PAGN at a rate of 60-75%,
not 80-92% as taught by Brusilow 91.

The rejected claims all recite a mean conversion of PAA prodrug to urinary PAGN of
60-75%. None of the cited references teach or suggest this conversion percentage. As noted

in the attached Scharschmidt declaration, small differences in PAA prodrug dosage can have
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large effects on drug efficacy and patient health. Therefore, the difference in the percent
conversion taught in the prior art and that recited in the present claims is significant. As
such, Applicant asserts that the rejected claims are non-obvious over the combined
references.

Double patenting

Rejection

The Office Action rejects independent claims 1, 6, and 38 and dependent claims 2-4,
7, 8,10, 11, 30-37, and 39-44 on the grounds of nonstatutory obviousness-type double
patenting over claims 1-14 of copending US Patent Appl. No. 13/061,507. This application
appears to be a typographical error; Applicant assumes that the rejection is meant to refer to
US Patent Appl. No. 13/061,509, entitled "Dosing and monitoring patients on nitrogen-
scavenging drugs."

Concurrently with the present response, Applicant has filed an express Notice of
Abandonment for the '509 Application. Applicant asserts that abandonment of the '509

Application renders the double patenting rejection moot.
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CONCLUSION

In view of the foregoing, it is submitted that the present claims are in condition for
allowance. Accordingly, Applicants respectfully request that a Notice of Allowance be
issued. If Applicants can do anything more to expedite this application, Applicants request

that the Examiner contact the undersigned at (650) 838-4355.

Respectfully submitted,
Perkins Coie LLP

Date: February 21, 2012 [Patrick D. Morris/
Patrick D. Morris, Ph.D.
Registration No. 53,351

Correspondence Address:
Customer No. 34055
Patent - LA

Perkins Coie LLP

P.O. Box 1208

Seattle, WA 98111-1208
Telephone: (310) 788-9900
Facsimile: (206) 332-7198
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AMENDMENTS TO THE CLAIMS

The following complete listing of claims replaces all previous claims in the
application. Applicant has amended claims 1, 2, 4, 6, 7, 8, 30, 37, 38, 39, 41, 42, and 45, and
canceled claims 3, 10, 36, and 40.

L. (currently amended) A method of [[to]] determining[[e]] an effective initial
dosage of a phenylacetic acid (PAA) prodrug selected from glyceryl tri-[4-phenylbutyrate]
(HPN-100) and phenylbutyric acid (PBA) or a pharmaceutically acceptable salt of PBA

thereof for a patient in need of treatment for a nitrogen retention disorder selected from urea

s comprising (a) determining a target

urinary phenylacetyl glutamine (PAGN) output based on a target nitrogen output and

determininefrom-the (b) calculating an effective initial dosage of PAA prodrug that results in

the target urinary PAGN output, wherein the effective initial dosage is calculated based on a
mean conversion of PAA prodrug to urinary PAGN of 60 to 75% the-effeetive-dosage-of-the

2 (currently amended) The method of claim 1 or 6, wherein target urinary
PAGN output is determined as a ratio of the concentration of urinary PAGN to urinary
creatinine.

3. (canceled)

4, (currently amended) The method of claim 1 or 6, wherein the-prodrueis
HPN100and-wherein administrationerine of the effective initial dosage of PAA prodrug
HPN-100-to-the-patient produces a normal plasma ammonia level in the patient.

5 (canceled)

6. (currently amended) A method of treating to-determine-a-dosage-ofa

= a patient

having a nitrogen retention disorder selected from urea cycle disorder and hepatic

encephalopathy-whieh comprising[[es]] (a) determining a target measurie urinary exeretion
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of phenylacetyl glutamine (PAGN) output based on a target nitrogen output; (b) calculating
an effective initial dosage of [[in]] a patientte-whem-the phenylacetic acid (PAA) prodrug

selected from glyceryl tri-[4-phenylbutyrate] (HPN-100) and phenylbutyric acid (PBA) or a

pharmaceutically acceptable salt of PBA, wherein the effective dosage of PAA hasbeen

fer-the prodrug is calculated based on a mean conversion of PAA prodrug [[in]]to urinary

PAGN of abeut 60% to abeut 75%: and (c) administering the effective initial dosage of PAA

prodrug to the patient.

7 (currently amended) The method of claim 1 or 6, wherein the target nitrogen

output takes into account the-desage-of-the PAA-predrugis-ecaleulated-from the patient's

dietary protein intake.

8. (currently amended) The method of claim 1 or 6 [[7]], wherein the target
nitrogen output takes into account desage-of-the- PAA-prodrugis-adiusted-to-aceounttor the

patient's residual urea synthesis capacity.

9. (canceled)

10. (canceled)

1. (previously presented) The method of claim 1, wherein the PAA prodrug is
HPN-100.

12-29. (canceled)

30. (currently amended) The method of claim 1, wherein the pharmaceutically
acceptable salt of PBA PAA-predrug is sodium PBA phemylbutyrate.
L 8 (previously presented) The method of claim 1, wherein the nitrogen retention

disorder is urea cycle disorder.

32. (previously presented) The method of claim 1, wherein the nitrogen retention
disorder is hepatic encephalopathy.

33. (previously presented) The method of claim 6, wherein the nitrogen retention
disorder is urea cycle disorder.

34. (previously presented) The method of claim 6, wherein the nitrogen retention

disorder is hepatic encephalopathy.
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33, (previously presented) The method of claim 6, wherein the prodrug is HPN-
100.
36. (canceled)

37 (currently amended) The method of claim 6, wherein the pharmaceutically

acceptable salt of PBA prodrue is sodium PBA phenylbutyrate.
38. (currently amended) A method of administering a phenylacetic acid (PAA)

prodrug selected from glyceryl tri-[4-phenylbutyrate] (HPN-100) and phenylbutyric acid
(PBA) or a pharmaceutically acceptable salt of PBA thereef to a patient having a nitrogen
retention disorder selected from urea cycle disorder and hepatic encephalopathy—+the-methed
comprising (a) administering a first dosage of the PAA prodrug: (b) determining urinary

phenylacetyl glutamine (PAGN) excretion ef-the-patient following administration of the first

dosage of the PAA prodrug[[,]]: (c) determining an effective dosage dese of the PAA prodrug

based on the urinary PAGN excretion, wherein the effective dosage is based on a mean

conversion of PAA prodrug to urinary PAGN of 60% to 75%: and (d) administering the

effective dosage dese to the patient.
39, (currently amended) The method of claim 38, wherein the-desage-of-the

Hite urinary
PAGN excretion is determined as a ratio of the concentration of urinary PAGN to urinary

creatinine ef-about60%to-about75%-

(b) determining urinary phenylacetyl glutamine (PAGN) excretion

40, (canceled)

4]. (currently amended) The method of claim 38, wherein the pharmaceutically
acceptable salt of PBA is sodium PBA phenylbutyrate-is-administered.

42. (currently amended) The method of claim 38, wherein the PAA prodrug is
HPN-100 is-administered.

43. (previously presented) The method of claim 38, wherein the disorder is urea
cycle disorder.
4 (previously presented) The method of claim 38, wherein the disorder is hepatic

encephalopathy.

4-
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45. (currently amended) The method of claim 38 [[1]], wherein the-prodrugis
sedinm-phenylbutyrateand-wherein administrationering of the effective dosage of PAA
prodrug the-sedium-phenylbutyrate-to-the-patient produces a normal plasma ammonia level in

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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