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ABSTRACT

The present disclosure provides methods for evaluating daily ammonia exposure based

on a single fasting ammonia blood level nieasurement, as well as methods that utilize this

technique to adjust the dosage ofa nitrogen scavenging drug, determine whether to administer a

nitrogen scavenging drug, and treat nitrogen retention disorders.
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Vlfhat is claimed is:

I. A method for determining whether to increase a dosage ofa nitrogen scavenging

drug in a subject currently receiving the nitrogen scavenging dmg, comprising:

a) measuring a fasting blood ammonia level for the subject; and

b) comparing the fasting blood ammonia level to the upper limit of normal for blood

ammonia level to determine whether to increase the dosage of a nitrogen scavenging drug,

wherein the dosage needs to be increased if the fasting blood ammonia level is greater than half

the upper limit of nonrial for blood ammonia level.

2. A method for determining whether to administer a nitrogen scavenging drug to a

subject having a nitrogen retention disorder comprising:

a) measuring a fasting blood ammonia level For the subject; and

b) comparing the fasting blood ammonia level to the upper limit of normal for blood

ammonia level to determine whether to administer a nitrogen scavenging drug to the subject,

wherein a nitrogen scavenging drug needs to be administered to the subject if the fasting blood

ammonia level is greater than half the upper limit of normal for blood ammonia level.

3. A method of treating a subject with a nitrogen retention disorder who has

previously been administered a nitrogen scavenging drug comprising:

a) measuring a fasting blood ammonia level for the subject; and

b) comparing the fasting blood ammonia level to the upper limit of normal for blood

ammonia level and administering an increased dosage of the nitrogen scavenging drug if the

fasting blood ammonia level is greater than half the upper limit of normal for blood ammonia

level.

4. The method of claim 1. further comprising:

c") administering an increased dosage of the nitrogen scavenging drug if the need exists.

5. The method of any of claims 13, wherein the nitrogen retention disorder is

selected from the group consisting of a urea cycle disorder and hepatic encephalopathy.

6. The method of any of claims 1-3, wherein the nitrogen scavenging drug is a PAA

prodrug.

7. The method of claim 6, wherein the FAA prodrug is selected from the group

consisting of glyceryl tri—[4—phenylbutyrate] (HPNFIOO). phenylbutyric acid (PBA), sodium PBA

(NaPBA), and a combination of two or more of HPN-100, PBA, and NaPBA.

'I9532—fi[l'l'J3 .USfl l.I'l_F.GA].2'."_i' l —t9{l5 .]



6 of 210

Attorney Rel‘. 79S32.8{|03.US(I2

8. The method of any of claims ]—3, wherein the nitrogen scavenging chug is sodium

benzoate.

9. The method of claim 3 or 4, wherein administering an increased dosage of the

nitrogen scavenging dmg produces a normal average daily ammonia level in the subject.

10. The method of any of claims 1-3, further comprising the step of determining an

upper limit of normal for blood ammonia level for the subject prior to step (b).

11. The method of any of claims 1-3, wherein the upper limit of l"lDlT[1E1l blood

ammonia level is 35 |.imo1!L.

12. The method of claim 6, further comprising:

c") measuring urinary PAGN excretion; and

e) determining an effective dosage of the PAA prodrug based on a mean conversion of

PAA prodrug to urinary PAGN of 60-75%.

'I'}532—fi[H'J_l .['S{llfL.EGA].2'.’J I 49135.]



7 of 210

Aitorney Ref. 79532.8{I'03.US02

Figure 1
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Figure 2
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Figure 3
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METHODS OF THERAPEUTIC MONITORING OF NITROGEN SCAVENGING

DRUGS

RELATED APPLICATIONS

[0001] The present application claims the benefit ofU.S. Provisional Application No.

6lf564.668. filed November 29. 2011. and U.S. Provisional Application No. 61/541100. filed

September 30, 2011. the disclosures of which are incorporated by reference herein in their

entirety, including drawings.

BACKGROUND

[0002] Nitrogen retention disorders associated with elevated ammonia levels include urea cycle

disorders (UCDS) and hepatic encephalopathy (HE).

[0003] UCDS include several inherited deficiencies of enzymes or transporters necessary for

the synthesis of urea from ammonia, including enzymes involved in the urea cycle. The area

cycle is depicted in Figure 1. which also illustrates how certain ammonia—scavenging drugs act to

assist in elimination of excessive. ammonia. With reference to Figure l. N—acetyl glutamine

synthetase (NAGS)-derived N-acetylglutamate binds to carbamyl phosphate synthetase (CPS).

which activates CPS and results in the conversion of ammonia and bicarbonate to carbamyl

phosphate. In turn, carbamyl phosphate reacts with ornithine to produce citrulline in a 1'eacti0n

mediated by ornithine transcarbamylase (OTC). A second molecule of waste nitrogen is

incorporated into the urea cycle in the next reaction. mediated by arginosuccinate synthetase

(A33), in which citrulline is condensed with aspartic acid to form argininosuccinic acid.

Argininosuccinic acid is cleaved by argininosuccinic lyase (ASL) to produce arginine and

fumarate. In the final reaction of the urea cycle. arginase (ARG) cleaves arginine to produce

omithine and urea. Of the two atoms of nitrogen incorporated into urea, one originates from free

ammonia (NHI) and the other from aspartate. UCD individuals born with no meaningful

residual urea synthetic capacity typically present in the first few days oflife (neonatal

presentation). Individuals with residual function typically present later in childhood or even in

adulthood, and symptoms may be precipitated by increased dietary protein or physiological

stress {e.g.. intercunent illness}.

[0004] Hepatic encephalopathy (HE) refers to a spectrum of neurologic signs and symptoms

believed to result from hyperammonernia, which frequently occur in subjects with cirrhosis or

'!9532—fi[l'l'J3 .U.‘s'{'.l lt'I_F.GAI_2'."_i' I 4905.]
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certain other types of liver disease. Subjects with HE typically show altered mental status

ranging from subtle changes to coma, features similar to subjects with UCDs.

[0005] Subjects with nitrogen retention disorders whose ammonia levels andfor symptoms are

not adequately controlled by dietary restriction of protein andfor dietary supplements are

generally treated with nitrogen scavenging agents such as sodium phenylbutyrate (NaPBA,

approved in the United States as BUPHENYL® and in Europe as AMMONAPS®) or sodium

benzoate. These are often referred to as alternate pathway drugs because they provide the body

with an alternate pathway to urea for excretion of waste nitrogen (Brusilow 1930: Brusilow

1991). NaPBA is a phenylacetic acid (PAA) prodrug. Another nitrogen scavenging dnlg

currently in development for the treatment of nitrogen retention disorders is glyceryl tri—[4—

pheny1butyrate](HPN~100), which is described in Us. Patent No. 5,963,979. I-IPN~]C}0, which is

commonly referred to as GT4P or glycerol PBA, is a prodrug of PBA and a pre—prodrug of PAA.

[0006] HPN—lOD and N:—1PBA share the same general mechanism of action: PBA is converted

to PAA via beta oxidation. and FAA is conjugated enzymatically with glutamine to form

phenylacetylglutamine (PAGN). which is excreted in the urine. The structures of PBA. PAA,

and PAGN are set forth below.

‘- “’\'“~”’"“-cos-Na‘

pnenyihtity rate

r
' . Phenviacetéc acid

N83

<2 /my

H
Pheaviasetvlg-tutamine

[0007] The clinical benefit of NaPBA and I-1PN—l0U with regard to nitrogen retention disorders

derives from the ability of PAGN to effectively replace urea as a vehicle for waste nitrogen

excretion andfor to reduce the need for urea synthesis (Brusilow 1991; Brusilow 1993). Because

';")532—3[H'J3 .US(l l.I'L.EGA]_2'.’_7 I 49U5.l
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each glutamine contains two molecules of nitrogen, the body rids itself of two waste nitrogen

atoms for every molecule of PAGN excreted in the urine. Therefore, two equivalents of nitrogen

are removed for each mole of PAA converted to PAGN. PAGN represents the predominant

terminal metabolite, and one that is stoichiometrically related to waste nitrogen removal. a

measure of efficacy in the case of nitrogen retention states. The difference between HPN-100

and NaPBA with respect to metabolism is that HPN-100 is a triglyceride and requires digestion,

presumably by pancreatic lipases, to release PBA (McGuire 2010).

[0008] In contrast to NaPBA or HPN-100, sodium benzoate acts when benzoic acid is

combined enzymatically with glycine to form hippuric acid. For each molecule of hippuric acid

excreted in the urine, the body rids itself of one waste nitrogen atom.

[0009] Methods of determining an effective dosage of PAA prodrugs such as NaPBA or HPN—

I00 for a subject in need of treatment for a nitrogen retention disorder are described in

W009/1 134460 and W010/025303. Daily ammonia levels. however. may vary greatly in a

subject. This can lead to overestimation by the physician of the average daily ammonia levels.

which may result in overtreatment. Thus, there is a need in the art for improved methods for

PAA prodrug dose determination and adjustment based on ammonia levels in subjects with

nitrogen retention disorders such as UCDs or HE.

SUMMARY

[0010] Provided herein in certain embodiments are methods for determining whether to

increase a dosage of a nitrogen scavenging drug in a subject with a nitrogen retention disorder by

measuring a fasting blood ammonia level and comparing the fasting blood ammonia level to the

upper limit of normal (ULN) for blood ammonia. where a fasting blood ammonia level that is

greater than half the ULN for blood ammonia indicates that the dosage needs to be increased. In

certain embodiments. the. nitrogen retention disorder is a UCD or HE. In certain embodiments,

the nitrogen scavenging drug is HPNJUU. PBA, NaPBA, sodium benzoate, or any combination

thereof(i.e., any combination of two or more of HPN—lU0. PBA. NELPBA). In certain

embodiments. the ULN is around 35 p.mol/L or 59 j,I.g1'mL. In certain embodiments. the methods

include an additional step of administering an increased dosage of the nitrogen scavenging drug

if the need exists, and in certain of these embodiments administration of the nitrogen scavenging

drug produces a normal average daily ammonia level in the subject. In certain embodiments

wherein a determination is made to administer an increased dosage of nitrogen scavenging drug

79532—fi[l'l'J3 .USfl lt'l_EGA].2'."_i' I —l9{l5 .l
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and wherein the nitrogen scavenging drug is a FAA prodrug, the methods include an additional

step of measuring urinary PAGN excretion and determining an effective dosage of the FAA

prodmg based on a mean conversion of PAA prodrug to urinary PAGN of 60-75%.

[001]] Provided herein in certain embodiments are methods for determining whether to

administer a nitrogen scavenging drug to a subject with a nitrogen retention disorder by

measuring :1 fasting blood ammonia level and comparing the fasting blood ammonia level to the.

ULN for blood ammonia. where a fasting blood ammonia level that is greater than half the ULN

for blood ammonia indicates that the nitrogen scavenging drug needs to be administered. In

certain embodiments, the nitrogen retention disorder is a UCD or HE. In certain embodiments,

the nitrogen scavenging drug is HPN—l00, PBA. NaPBA. sodium benzoate, or any combination

thereof(i.e_, any combination of two or more of HPN—lU0, PBA, NaPBA). In certain

embodiments. the ULN is around 35 uu1o1lL o1'59 ug/mL. In certain embodiments, the methods

include an additional step of administering a nitrogen scavenging drug if the need exists, and in

certain of these embodiments administration of the nitrogen scavenging drug produces a normal

average daily ammonia level in the subject. In certain embodiments wherein a determination is

made to administer a nitrogen scavenging drug and wherein the nitrogen scavenging drug is a

PAA prodrug. the methods further include a step of determining an effective initial dosage of the

PAA prodrug by determining a target urinary PAGN output based on a target nitrogen output and

calculatin g an effective initial dosage that results in the. target urinary PAGN output based on a

mean conversion of PAA prodrug to urinary PAGN of 60-75%. In certain embodiments, the

methods include a step of administering the calculated effective initial dosage.

[0012] Provided herein in certain embodiments are methods for treating a nitrogen retention

disorder in a subject who has previously been administered a nitrogen scavenging drug by

measuring a fasting blood ammonia level, comparing the fasting blood ammonia level to the

ULN for blood ammonia, and administering an increased dosage of the nitrogen scavenging drug

if the fasting ammonia level is greater than half the ULN for blood ammonia. In certain

embodiments, administration of an increased dosage of the nitrogen scavenging drug produces a

normal average daily ammonia level in the subject. In certain embodiments, the nitrogen

retention disorder is a UCD or HE. In certain embodiments, the nitrogen scavenging drug is

HPN-100. PBA, NaPBA. sodium benzoate. or any combination thereof (i.e., any combination of

two or more of HPN—l00, PBA, NaPBA). In certain embodiments, the ULN is around 35

79532—fi[l'l'J3 .USfl lfl_EGA].2'."_i' I —i9{l5 .]



21 of 210

Attorney Rel‘. 79S32.8003.US02

urnolfL or 59 tLgfmL. In certain embodiments wherein the nitrogen scavenging drug is a PAA

prodtug, the methods include an additional step of measuring urinaiy PAGN excretion and

determining an effective dosage of the FAA prodrug based on a mean conversion of PAA

prodrug to urinary PAGN of 60—75%. In certain embodiments. the methods include a step of

administering the calculated effective. dosage.

BRIEF DESCRIPTION OF DRAWINGS

[0013] Figure l: The urea cycle and how certain nitrogen-scavenging drugs may assist in

elimination of excessive ammonia.

[0014] Figure 2: Relationship between fasting ammonia and average ammonia UCD patients.

[0015] Figure 3: Venous blood ammonia values over 24 hours in (A) adult and (B) pediatric

UCD patients.

DETAILED DESCRIPTION

[0016] The following description of the invention is merely intended to illustrate. various

embodiments of the invention. As such, the specific modifications discussed are not to be

construed as limitations on the scope of the invention. It will be apparent to one skilled in the art

that various equivalents, changes, and modifications may be made without departing from the

scope of the invention. and it is understood that such equivalent embodiments are to be included

herein.

[0017] In subjects with a nitrogen retention disorder. the desired effect of treatment with a

nitrogen scavenging drug is control of blood ammonia level. Control of blood ammonia level

generally refers to amtnonia values within the normal range and avoidance of hyperamrnonemic

crises. which are often defined in the art as transient ammonia values exceeding 100 ttmol/L or

178 pg/mL accompanied by clinical signs and symptoms of hyperammonemia. Dosing of

nitrogen scavenging drugs is usually based upon clinical assessment and measurement of

ammonia. However, assessment of treatment effect and interpretation of ammonia levels is

confounded by the fact that individual ammonia values vary several—fold over the course of a day

and are impacted by timing of the blood draw in relation to the last meal and dose of drug (see,

e.g., Lee ZOIO: Lichter—Konecki 201 l; Diaz 201 I}.

[0018] A random ammonia value obtained during an outpatient visit may fail to provide a

reliable measure of a subject's status and the drug effect. For example, basing treatment on a

blood sample taken after eating :1 meal might overestimate average daily ammonia level and
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result in overtreatment. Conversely. basing treatment on a blood sample taken after drug

administration might underestimate average daily arnmonia level and result in undertreatment. A

fasting ammonia level at or near the ULN might be taken as an indication of satisfactory control

without appreciating the fact that the ammonia burden during the day (average and/or highest

possible value) might be significantly higher. Thus. a fasting level at or near the ULN may

actually reflect undertreatment in a subject already a receiving nitrogen scavenging drug or the

need for treatment in a subject not currently prescribed a nitrogen scavenging drug. A more

accurate view of daily ammonia level could be obtained by multiple blood draws in a controlled

setting over an extended period of time. Although this is currently done in clinical tfials, it is

clinically impractical.

[0019] As set forth below. the relationship between fasting ammonia levels and daily ammonia

exposure was evaluated in subjects with nitroge.n retention disorders, It was found that fasting

ammonia correlates strongly with daily ammonia exposure, assessed as a 24 hour area under the

curve for ammonia, daily average, or maximal daily concentration, and that a target fasting value

which does not exceed half of the ULN is a clinically useful and p1'actical predictor of ammonia

values ovei' 24 hours. As such, provided herein are clinically practical methods of evaluating

ammonia exposure in subjects with nitrogen retention diso1'ders based on fasting ammonia levels,

as well as methods of using the resultant information to adjust the dosage ofa nitrogen

scavenging drug. deteirrune whether to administer a nitrogen scavenging drug. treat a nitrogen

retention disorder, and predict daily ammonia burden. The use of fasting ammonia levels to

predict ammonia exposure provides a significant advantage over previously developed methods

by reducing the number of requi1'ed blood draws and eliminating the confusion associated with

conflicting ammonia levels over the course of the day.

[0020] As further disclosed herein, the relationship between ammonia control and

neurocognitive outcome was evaluated in UCD patients. Previous research has demonstrated

that UCD patients often exhibit lower [Q overall and deficient executive function manifested by

difficulty in goal setting, planning. monitoring progress and purposeful problem solving. As set

forth herein. it was found that ammonia control with GPB resulted in a significant improvement

in executive functions in pediatric patients. Based on these results, methods are provided herein

for improving executive function in a pediatric subject with a UCD by administering one or more

nitrogen scavenging d1'u gs.
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[0021] As further disclosed herein, the relationship between elevated PAA levels and

neurological adverse events (AE5) was analyzed. Many of the over 30 reports of administration

of NaPBA andfor sodium PAA to humans describe AES, particularly when administered

intravenously. IV administration of PAA to cancer patients was shown previously to result in

AES that included fatigue, dizziness. dysgeusia. headache, somnolence. lightheadedness, pedal

edema. nausea. vomiting, and rash (Thibault 1994; Thibault 1995). These AEs correlated with

PAA levels from 499 to I285 pg/ml... Although NaPBA has been used in UCD treatment for

over two decades and AES reportedly associated with PAA are similar to those associated with

hyperammonemia, little was known previously about the relationship between FAA levels and

neurological AB; in UCD patients. As shown herein, increased FAA levels did not correlate

with increased neurological AEs in subjects with UCD. However. PAA levels were associated

with an increase in neurological M35 in healthy subjects. Based on these results. methods are

provided herein for predicting or diagnosing AI-Is in a subject by measuring PAA levels. Further

provided herein are methods of heating andfor preventing AES in a subject with elevated PAA

levels by administering one or more nitrogen scavenging drugs.

[0022] Provided herein are specific target values for blood ammonia upon which an effective

dosage of a nitrogen scavenging drug can be based. In ce1'tain embodiments. an effective dosage

of a nitrogen scavenging drug may be an initial dosage. subsequent/maintenance dosage,

improved dosage. or a dosage determined in combination with other factors. In certain

embodiments. the effective dosage may be the same as or different than the initial dosage. In

other embodiments, the effective dosage may be higher or lower than the initial dosage. In

certain embodiments. methods are provided for adjusting the close or regimen of a nitrogen

scavenging dru g to achieve a target ammonia level that is predictive of the average daily

ammonia level and/or the highest ammonia value that the subject is likely to experience du1'ing

the day.

[0023] Using the methods herein. a subject's fasting blood ammonia level may be used as a

predictor of daily ammonia burden. average daily ammonia level, and/or highest daily ammonia

value. Whether a subject with a nitrogen retention disorder is receiving an optimum dosage of

nitrogen scavenging drug may be determined based on predicted daily ammonia exposure. By

optimizing the therapeutic efficacy of a nitrogen scavenging drug, the therapeutic dosage of the

njtrogen scavenging d1'ug is adjusted so that the subject experiences the desired nitrogen
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scavenging effect. In particular, the dose is adjusted so that the subject may experience a normal

average daily ammonia level. In certain embodiments, the effective dosage ofnitrogen

scavenging drug is determined by adjusting (_c.g.. increasing) a dosage to achieve a fasting blood

ammonia level for a subject that is less than or equal to half the ULN for blood ammonia.

[0024] Provided herein in certain embodiments are methods of determining whether the. dosage

of a nitrogen scavenging drug needs to be increased in a subject with a nitrogen retention

disorder comprising comparing a fasting blood ammonia level for the subject to a ULN for blood

ammonia. If the fasting blood ammonia level has a value that greater than half the ULN, the

dosage of the nitrogen scavenging drug needs to be incteased. In certain embodiments, the

methods further comprise increasing the dosage of the nitrogen scavenging drug if the need

exists. and in certain of these embodiments the methods further comprise administering the

increased dosage. In certain of these embodiments. administration of the increased dosage

results in a normal average daily ammonia level in the subject.

[0025] Provided herein in certain embodiments are methods of determining whether the dosage

of a nitrogen scavenging drug needs to be increased in a subject with a nitrogen retention

disorder comprising measuring a fasting blood ammonia level for the subject and comparing the

fasting blood ammonia level to a ULN for blood ammonia. It‘ the fasting blood ammonia level

has a value that is greater than half the ULN, the dosage of the nitrogen scavenging drug needs to

be increased. ]n certain embodiments. the methods further comprise increasing the dosage of the

nitrogen scavenging drug if the need exists, and in certain of these embodiments the methods

further comprise administering the increased dosage. In certain of these embodiments,

administration of the increased dosage results in a normal average daily ammonia level in the

subject.

[0026] Provided herein in certain embodiments are methods of adjusting the dosage of a

nitrogen scavenging drug in a subject with a nitrogen retention disorder comprising comparing a

fasting blood ammonia level for the subject to a ULN for blood ammonia. If the fasting blood

ammonia level has a value that is greater than half the ULN. the dosage of the nitrogen

scavenging drug is increased, and if the dosage is less than or equal to half the ULN the dosage

of the nitrogen scavenging drug is not increased. In certain embodiments, the methods further

comprise administering the increased dosage. In certain of these embodiments, administration of

the increased dosage results in a normal average daily ammonia level in the subject.
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[0027] Provided herein in certain embodiments are methods of adjusting the dosage of a

nitrogen scavenging drug in a subject with a nitrogen retention disorder comprising measuring a

fasting blood ammonia level for the subject and comparing the fasting blood ammonia level to :1

ULN for blood ammonia. If the fasting blood ammonia level has a value that is greater than half

the ULN, the dosage of the nitrogen scavenging drug is increased, and if the dosage is less than

or equal to half the ULN the dosage of the nitrogen scavenging drug is not increased. In certain

embodiments, the methods further comprise administering the increased dosage. In certain of

these embodiments, administration of the increased dosage results in a normal average daily

ammonia level in the subject.

[0028] Provided herein in certain embodiments are methods of adjusting the dosage of a

nitrogen scavenging drug in a subject with a nitrogen retention disorder comprising measuring a

fasting blood ammonia level for the subject and comparing the fasting blood ammonia level to a

ULN for blood ammonia. If the fasting blood ammonia level has a value that is greater than half

the ULN. the dosage of the nitrogen scavenging drug is increased, and if the dosage is

significantly less than half the ULN. the dosage of the nitrogen scavenging drug may be

decreased. In certain embodiments, the methods further comprise administering the adjusted

dosage. In certain of these embodiments, administration of the adjusted dosage results in a

normal average daily ammonia level in the subject.

[0029] Provided herein in certain embodiments are methods of adjusting the dosage of a

nitrogen scavenging drug in a subject with a nitrogen retention disorder comprising

administering an initial dosage of the nitrogen scavenging drug, measuring fasting blood

ammonia level, and comparing the fasting blood ammonia level to a ULN for blood ammonia. if

the fasting blood ammonia level has a value. that is greater than half the ULN, subsequent

maintenance dosages of the nitrogen scavenging drug are adjusted to be greater than the initial

dosage. In certain embodiments, the methods further comprise administering the increased

maintenance dosage, and in certain of these embodiments. administration of the increased

maintenance dosage results in a normal average daily ammonia level in the subject.

[0030] Provided herein in certain embodiments are methods of adjusting the dosage of a

nitrogen scavenging drug in a subject with a nitrogen retention disorder to achieve a fasting

blood ammonia level that is less than or equal to half the ULN for blood ammonia comprising

measuring a fasting blood ammonia level for the subject and comparing the fasting blood
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ammonia level to a ULN for blood ammonia. If the fasting blood ammonia level has a value that

is greater than half the ULN, the subject is administered an increased dosage of the nitrogen

scavenging dm g. After a time period sufficient for the dmg to reach steady state (e.g.. 48 hours.

48 to 72 hours. 72 hours to 1 week, 1 week to 2 weeks. greater than 2 weeks). fasting blood

ammonia level is measured again and compared to a ULN for blood ammonia. If the fasting

blood ammonia level has a value that is greater than half the ULN, the dosage of the nitrogen

scavenging drug is increased. This process is repeated until a fasting blood ammonia level of

less than or equal to half the ULN is obtained.

[0031] Provided herein in certain embodiments are methods for assessing whether a subject

with a nitrogen retention disorder is more or less likely to need a dosage adjustment ofa nitrogen

scavenging drug comprising measuring a fasting blood ammonia level for the subject and

comparing the fasting blood ammonia level to a ULN for blood ammonia. wherein a fasting

blood ammonia level that is greater than half the value. of ULN indicates that the subject is more

likely to need a dosage adjustment and a fasting blood ammonia level less than or equal to half

the value of ULN indicates that the subject is less likely to need a dosage adjustment.

[0032] Provided herein in certain embodiments are methods of determining whether to

administer a nitrogen scavenging drug to a subject with nitrogen retention disorder comprising

comparing a fasting blood ammonia level for the subject to a ULN for blood ammonia. If the

fasting blood ammonia level has a value that is greater than half the ULN, a nitrogen scavenging

drug needs to be administered to the subject. In certain embodiments, these methods further

comprise administering the nitrogen scavenging drug. In certain embodiments, the subject may

not have been administered any nitrogen scavenging drugs prior to the determination. In other

embodiments, the subject may have previously been administered a nitrogen scavenging drug

other than the one being evaluated. In these embodiments, the methods provided herein can be

used to determine whether to administer a new nitrogen scavenging drug to a subject.

[0033] Provided herein in certain embodiments are methods of determining whether to

administer a nitrogen scavenging drug to a subject with nitrogen retention disorder comprising

measuring a fasting blood ammonia level for the subject and comparing the fasting blood

ammonia level to a ULN for blood ammonia. If the fasting blood ammonia level has a value that

is greater than half the ULN, a nitrogen scavenging drug needs to be administered to the subject.

In certain embodiments, these methods further comprise administering the nitrogen scavenging
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drug. In certain embodiments. the subject may not have been administered any nitrogen

scavenging drugs prior to the determination. In other embodiments, the subject may have

previously been administered a nitrogen scavenging drug other than the one being evaluated. In

these embodiments, the methods provided herein can be used to determine whether to administer

a new nitrogen scavenging drug to a subject.

[0034] Provided herein in certain embodiments are methods for selecting a dosage of a

nitrogen scavenging drug for neating a nitrogen retention disorder in a subject based on blood

ammonia levels comprising selecting a dosage that results in a fasting blood ammonia level that

is less than or equal to half the ULN for blood ammonia. In certain embodiments, selecting the

effective dosage is further based on diet. endogenous waste nitrogen excretion capacity, or any

combination thereof. In certain embodiments, the methods fi.u'ther comprise administering the

selected dosage.

[0035] Provided herein in certain embodiments are methods of treating a subject with a

nitrogen retention disorder who has previously been administered a nitrogen scavenging drug

comprising measuring a fasting blood ammonia level for the subject and comparing the fasting

blood ammonia level to a ULN for blood ammonia. If the fastin g blood ammonia level has a

value that is greater than half the ULN. the subject is administered an increased dosage of the

nitrogen scavenging drug. If the fasting blood ammonia level has a value that is less than or

equal to half the ULN. the subject is administered the same dosage or a decreased dosage of the

nitrogen scavenging drug. In certain embodiments, administration of an increased dosage results

in a normal average daily ammonia level in the subject.

[0036] Provided herein in certain embodiments are methods of treating a subject with a

nitrogen retention disorder who has previously been administered an initial dosage of a nitrogen

scavenging drug comprising measuring a fasting blood ammonia level for the subject and

comparing the fasting blood ammonia level to a ULN for blood ammonia. If the fasting blood

ammonia level has a value that is greater than half the ULN. the subject is administered a

maintenance dosage that is greater than the initial dosage of the nitrogen scavenging drug. If the

fasting blood ammonia level has a value that is less than or equal to half the ULN, the subject is

administered the initial dosage or a lower dosage. In certain embodiments, administration of an

increased maintenance dosage results in a normal average daily ammonia level in the subject.
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[0037] Provided herein in certain embodiments are methods of treating a subject with a

nitrogen retention disorder comprising administering a nitrogen scavenging drug. then measuring

a fasting blood ammonia level for the subject at some point after drug administration and

comparing the fasting blood ammonia level to a ULN for blood ammonia. If the fasting blood

ammonia level has a value that is greater than half the ULN. the. subject is administered an

increased dosage of the nitrogen scavenging drug. If the fasting blood ammonia level has a

value that is less than or equal to half the ULN. the subject is administered the original or a lower

dosage of the drug.

[0038] Provided herein in certain embodiments are methods of treating a subject with a

nitrogen retention disorder comprising administering a first dosage of a nitrogen scavenging

drug. measuring a fasting blood ammonia level for the subject, and comparing the fasting blood

ammonia level to a ULN for blood ammonia. If the fasting blood ammonia level has a value that

is greater than half the ULN. a second dosage. of a nitrogen scavenging drug that is greater than

the first dosage is administered to the subject. A fasting ammonia blood level is measured again

in the subject and compared to a ULN for blood ammonia. If the fasting blood ammonia level

has a value that is greater than half the ULN. a third dosage of a nitrogen scavenging drug that is

greater than the second dosage is administered to the subject. This process is repeated until the

subject exhibits a fasting blood ammonia level with a value less than or equal to half the ULN.

[0039] Provided herein in certain embodiments are methods of monitoring the efficacy of

nitrogen scavenging drug administration in a subject with a nitrogen retention disorder who has

previously been administered a nitrogen scavenging drug comprising measuring a fasting blood

ammonia level for the subject and comparing the fasting blood ammonia level to a ULN for

blood ammonia. If the fasting blood ammonia level has a value that is greater than half the ULN,

the previously administered dosage of the nitrogen scavenging drug is considered inadequate to

treat the nitrogen retention disorder. If the fasting blood ammonia level has a value that is less

than or equal to half the ULN. the previously administered dosage is considered adequate to treat

the nitrogen retention disorder. In certain embodiments where the previously administered

dosage is considered inadequate to treat the nitrogen retention disorder._ the methods provided

herein further comprise administering an increased dosage of the nitrogen scavenging drug.

[0040] Provided herein in certain embodiments are methods for monitoring therapy with a

nitrogen scavenging d1'ug in a subject having a nitrogen retention disorder comprising measuring
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a fasting blood ammonia level from the subject and comparing the fasting blood ammonia level

to a ULN for blood ammonia, wherein a fasting blood ammonia level that is greater than half the

ULN indicates that the subject is more likely to need a dosage adjustment of the nitrogen

scavenging drug. and wherein a fasting blood ammonia level less than or equal to half the ULN

indicates that the. subject is less likely to need a dosage adjustment.

[0041] A nitrogen retention disorder as used herein refers to any condition associated with

elevated blood nitrogen/ammonia levels. In certain embodiments. a nitrogen retention disorder

may be a UCD. In other embodiments, a nitrogen retention disorder may be HE.

[0042] A nitrogen scavenging drug as used herein refers to any drug that decreases blood

nitrogen andfor ammonia levels. In certain embodiments, a nitrogen scavenging drug may

remove nitrogen in the forrn of PAGN, and in certain of these embodiments the nitrogen

scavenging drug may be an orally administrable drug that contains or is metabolized to PAA.

For example, a nitrogen scavenging drug may be a PAA prodrug such as PBA or HPN—l00. a

pharmaceutically acceptable salt of PBA such as Nal-‘BA. or a pharmaceutically acceptable ester.

acid, or derivative of a PAA prodrug. In other embodiments, a nitrogen scavenging drug may

remove nitrogen via hippuric acid. In certain of these embodiments, a nitrogen scave.ng.ing drug

may be benzoic acid, a pharmaceutically acceptable salt of benzoic acid such as sodium

benzoate, or a pharmaceutically acceptable ester, acid, or derivative of benzoic acid.

[0043] Increasing the dosage of a nitrogen scavenging drug may refer to increasing the amount

of drug per administration (e-.g., an increase from a 3 mL dosage to a 6 mL dosage), increasing

the number of administrations of the drug (e.g., an increase from once-a-day dosing to twice- or

three-times-a-day). or any combination thereof.

[0044] A subject that has previously been administered a nitrogen scavenging drug may have

been administered the drug for any duration of time. sufficient to reach steady state. For

example, the subject may have been administered the drug over a period of 2 to 7 days, I week

to 2 weeks, 2 weeks to 4 weeks, 4 weeks to 8 weeks. 8 weeks to 16 weeks, or longer than 16

weeks.

[0045] In certain embodiments of the methods disclosed herein. the fasting period for obtaining

a fasting blood ammonia level is overnight. in certain embodiments, the fasting period is 4 hours

or more, 5 hours or more, 6 hours or more, 7 hours or more. 8 hours or more, 9 hours or more. 10

hours or more, 11 hours or mor'e. or 12 hours or more, and in certain embodiments the fasting
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period is 4—8 hours, 68 hours, or 8— 12 hours. During the fasting period, the subject preferably

does not ingest any food. In certain embodiments, the subject may also refrain from ingesting

certain non—food substances during the fasting period, For example. in certain embodiments the

subject does not ingest any supplements andlor nitrogen scavenging drugs during the fasting

period. In ce.rtain of these embodiments. the subject may nonetheless ingest one or more drugs

other than nitrogen scavenging drugs during the fasting period. In certain embodiments, the

subject does not ingest any high calorie liquids during the fasting period. In certain of these

embodiments. the subject does not ingest any liquids other than water during the fasting period.

In other embodiments, the subject may ingest small amounts of low calorie beverages. such as

tea, coffee, or dilutedjuices.

[0046] In certain embodiments of the methods disclosed herein, blood samples used for

measuring fasting blood ammonia levels and/or ULN blood ammonias are venous blood

samples. In certain embodiments, a blood sample is a plasma blood sample. Any methods

known in the art may be used to obtain a plasma blood sample. For example, blood from a

subject may be drawn into a tube containing heparin or ethylenediaminetetraacetic acid (EDTA).

In certain embodiments, the sample can be placed on ice and centrifuged to obtain plasma within

I5 minutes of collection, stored at 2—8°C (36—46°F) and analyzed within 3 hours of collection. In

other embodiments, the blood plasma sample is snap frozen, stored at 318°C (S0°F) and

analyzed at a later time. For example. the sample may be analyzed at {l—l2 hours_. 1234 hours.

24-48, 43-96 hours after freezing, or within any other timeframe over which the sample has

demonstrated stability. In certain embodiments, blood samples are taken in a laboratory or

hospital setting. In certain embodiments, a single fasting blood sample is used to measure

fasting blood ammonia level. "However, in other embodime.nts, multiple fasting blood samples

may be obtained. In certain embodiments, a subject's blood ammonia level may be monitored

throughout the day. Further, in certain embodiments, the methods disclosed herein comprise an

additional step of obtaining one or more blood samples from a subject prior to or after measuring

fasting blood ammonia level.

[0047] In certain embodiments. a blood sample is analyzed immediately after collection. In

other embodiments, the blood sample is stored for some period between collection and analysis.

In these embodiments, the sample may be stored for less than ] hour, 1 hour to 6 hours, 1. hour to

12 hours, I hour to 24 hours, or 1 hour to 48 hours. In certain of these embodiments, the blood
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sample is stored at a temperature between 0—l5°C. such as 28°C. In other embodiments, the

blood sample is stored below 0°C or below —I 8°C.

[0048] Measurement of ammonia levels in a fasting blood sample is carried out using

techniques known in the art. For example. ammonia levels may be measured using a

colorimetric reaction or an enzymatic reaction. In certain embodiments. a colorimetric reaction

may involve the use of bromophenol blue as an ammonia indicator. In these embodiments,

ammonia may react with bromophenol blue to yield a blue dye. In certain embodiments. an

enzymatic reaction may involve glutamate dehydrogenase catalyzing the reductive amination of

2—oxoglutarate with NH“ and NADPH to form glutamate and NADP‘. The formation of

NADPI formed is directly pl‘OpOl'ti0I'lE1l to the amount of ammonia present in the blood sample.

Therefore, the concentration of ammonia is measured based on a decrease in absorbance.

[0049] In certain embodiments of the methods disclosed herein, a subject exhibiting a fasting

blood ammonia level less than or equal to half the ULN for blood ammonia has an average

likelihood within a confidence interval that their average daily ammonia level will remain within

a normal average daily ammonia level. In certain embodiments, the average likelihood of having

a normal daily ammonia value is 80% to 90%. In certain embodiments. one may predict with

95% confidence that a blood ammonia level will fall within a certain range. In certain

embodiments, one can predict with 95% confidence that a true probability of predicting normal

values based on fasting blood ammonia is between 65% and 93%. In other embodiments. one

can predict with 30% confidence that a true probability of predicting normal values based on

fasting blood ammonia is at least 70%. In certain embodiments. the average likelihood of

predicting normal ammonia value based on fasting blood ammonia is about 84% with 95%

confidence that the true probability is between 65% and 93%.

[0050] In certain embodiments of the methods disclosed herein. a subject exhibiting a fasting

blood ammonia level less than or equal to half the ULN for blood ammonia has an average

likelihood within a confidence interval that their maximum daily blood ammonia level will not

exceed 1.5 times the ULN for blood ammonia. In certain of these embodiments. the average

likelihood is about 70% to 80%. In certain embodiments, the confidence interval is a 95%

confidence interval. In certain embodiments, the average likelihood is about 75% with 95%

confidence that the true probability is between 58% and 86%.
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[0051] In certain embodiments of the methods disclosed herein. a subject exhibiting a fasting

blood ammonia level le.ss than or equal to half the ULN for blood ammonia has an average

likelihood within a confidence interval that their maximum daily blood ammonia level will be

less than 100 ttmol/L. In certain of these embodiments, the average likelihood is 90% to 93%.

In certain embodiments, the. confidence interval is 95%. In certain e.mbod'1ments, the average

likelihood is about 93% with 95% confidence that the true probability is between 77% and

100%.

[0052] The maximal ammonia value refers to the maximum amount of ammonia that may be

detected in :1 subject following consumption of meals, if repeated measurement of blood

ammonia can be instituted to detect such maximum value over an extended period of time.

Based on well—control1ed clinical trials with repeated blood sampling over 24 hours, the

maximum blood ammonia has been observed to occur following the third major meal of the day

in the early to mid evening hours (4—8PM, assuming that breakfast is approximately SAM; see.

e.g.. Lee 2010: Lichter—Konecki 2011}.

[0053] The ULN for blood ammonia typically represents the highest level in the range of

normal values. which may be influenced by a variety of factors such as the assay method, types

of regents, standard reference samples used. and specifications and calibration of equipment used

to perform the measurement. In certain embodiments of the methods disclosed herein, the ULN

for blood ammonia is determined for a subject individually. In other embodiments. the ULN for

blood ammonia may be based on measurements obtained across a range of subjects (i.e., subjects

with UCD or with a particular subtype of UCD, subjects with HE, healthy subjects, etc.). In

certain embodiments, the ULN for blood ammonia may represent a standard reference value

disclosed in the art, such as a mean ULN developed across a particular subset of subjects. In

other embodiments, the ULN for blood ammonia may represent a standard measurement that has

been developed by a particular entity that performs blood draws andfor blood evaluations, such

as a particular clinical laboratory. In certain embodiments, the ULN is a standard reference

value utilized by the same entity that measures the fasting blood ammonia level. In these

embodiments. one skilled in the art will appreciate that interpretation of average daily ammonia

in subject with a nitrogen retention disorder must be made relative. to the reference range. of

normal values at the laboratory in which the ammonia was measured. Furthermore, the units of

ammonia measurement may also vaiy from lab to lab (e.g._. jigfmL or umoUL), emphasizing the
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importance of interpreting the subject's ammonia levels relative to the ULN at the laboratory in

which the measurement was performed. In certain embodiments, the ULN for blood ammonia

may be in the range of 26-64 urnol!L. In certain of these embodiments. the ULN for blood

ammonia may be in the range of 32-38 p.molfL or 34-36 ttmol/L. and in certain of these

embodiments the ULN for blood ammonia is 35 umol/L. In certain embodiments. the ULN for

blood ammonia may be in the range of 50-65 tLgfmL. In certain of these embodiments. the. ULN

for blood ammonia may be in the range of 55-63 ug!mL or 57-61 ng/mL. and in ceitain of these

embodiments the ULN for blood ammonia is 59 ug/ml...

[0054] In certain embodiments. the average daily ammonia is the average amount of ammonia

an individual may experience during the day. if serial blood sampling were performed for

ammonia measurements. In we-ll—control|ed clinical studies, it has been established that

ammonia fluctuates several fold during the day, depending on the timing of blood draw relative

to food and drug intake. Due to these fluctuations, the timing of individual or serial blood

sampling should be controlled relative to the timing of food and drug intake. Even serial

sampling may not be enough to capture the peaks and troughs of the fluctuating ammonia values,

unless samples are taken frequently enough. Therefore, obtaining a simple average of several

measurements may provide inadequate or misleading information regarding the total ammonia

burden a subject may experience during the day.

[0055] Provided herein are methods to better estimate a subject's average daily ammonia

assessed as the area under the curve for 24—hr ammonia (ammonia AUC0_3.-.jh1-) obtained from

adequate and well-spaced samples over 24 hours. This ammonia AUCo.g.;hr can be further

normalized for the entire actual period of sampling, i.e., ammonia AUCU-2-"thy is divided by the

sampling period (e.g., 24 hours). For example, if an AUC of 1440 pmol*hr/L is calculated using

the trapezoidal rule based on 8- 1 I ammonia values obtained over 24 hours. then the average

daily ammonia value or time-normalized AUCD.14hr would be equal to 1440 tLmol*hr/ml divided

by the sampling time of 24 hr, or 60 umol/L. If the normal reference range at the laboratory

which performed the ammonia analysis was 10-35 ttmol/L, then the average daily ammonia

value for this subject would be approximately 1.71 times the ULN of 35 prnol/L. Similarly, if

the ammonia AUC:»2-rm was determined to be equal to 840 timol*hr/L based on multiple. well-

spaced samples over 24 hours and analyzed at the same laboratory, and the sampling period was

24 hours. then the time-normalized AUCo,;.4h, would be 35 pmolfL. This corresponds to an

'I9532-fi[l'U3 .US{l l.I'LF.GA].2'."_i" I -WU5 .]



34 of 210

Attorney Rel‘. 79532.8{|'03.US(I2

average ammonia or daily ammonia burden within the ULN. Finally, subjects with nitrogen

retention disorders such as UCDS may experience a hyperammonemic crisis, which is often

defined clinically as a blood level exceeding 100 ttmolfl. and clinical manifestations of

hyperammonemia, which may require intervention to prevent irreversible hard and enable

recovery.

[0056] Provided herein are methods of adjusting nitrogen scavenging drug dosage by

measuring fasting blood ammonia to minimize the likelihood a subject may experience an

ammonia value (Cmax) over 24 hours that exceeds 100 umol!L. It has been found that 100

timolfL corresponds to approximately 2-3 times the ULN in most laboratories. Previously. if a

subject with a nitI'ogen retention disorder such as UCD had a blood ammonia level within or

slightly above the normal reference range for the laboratory which performed the analysis, the

subject was considered to be in good clinical control regardless of the timing of the blood draw

in relation to meals and last administration of drug dose. However, it has been shown that a

subject with a UCD who has a fasting blood ammonia level between the ULN and 1.5 times the

ULN (e.g., 35 to 52 umol2'L) has an average likelihood of only 45% {with a 95% confidence

interval of 21% to 70%) that his or her average daily ammonia is within the normal range; an

average likelihood of only 35% (with a 95% confidence interval of 13% to 60%) that his or her

maximal level of ammonia during the day is less than 1.5 times the ULN (e.g., 52 umolfL); and

an average likelihood of 25% that his or her maximal daily ammonia level exceeds 100 umol/L

during the day. Thus, after measuring a UCD subject's fasting blood ammonia, the dosage of a

nitrogen scavenging drug may be progressively increased andfor his or her protein intake

progressively decreased until the fasting ammonia value is less than or equal to half of the ULN

for the local laboratory in which the ammonia analysis was performed.

[0057] In certain embodiments of the methods disclosed herein, one or more factors other than

ammonia level may be taken into consideration when evaluating nitrogen scavenging drug

dosage. For example, blood ammonia measurements may be combined with urinary PAGN

measurements in detemiining whether to administer a nitrogen scavenging drug, adjusting the

dosage of a nitrogen scavenging drug, or treating a nitrogen retention disorder. US Patent

Publication No. 201020008859 discloses that urinary PAGN levels correlate more closely to PEA

prodrug dosage than plasma PAA, PBA, or PAGN levels, and further discloses that PBA

prodrugs are converted to urinary PAGN with a mean efficiency of 60-75%. Therefore. certain
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embodiments of the methods disclosed herein comprise an additional step wherein urinary

PAGN levels are measured. in certain of these embodiments, calculation of an effective dosage

of nitrogen scavenging ding is based in pan on a mean 60-75% conversion ot'PAA prodmg to

urinary PAGN. For example, in certain embodiments the methods disclosed herein for

determining whether to administer a nitrogen scavenging drug to a subject comprise an

additional step of measuring urinary PAGN and calculating an effective initial dosage based on a

mean conversion of PAA prodrug to urinary PAGN of 60-75%. Similarly. in certain

embodiments the methods disclosed herein for adjusting the dosage of a nitrogen scavenging

drug comprise an additional step of measuring urinary PAGN and calculating an effective dosage

based on a mean conversion of PAA p1‘odI'I.ig to urinary PAGN of 60-75%. In certain of these

embodiments, the effective dosage is calculated based on a target nitrogen output. In certain

embodiments, urinary PAGN may be determined as a ratio of the concentration of urinary PAGN

to urinary creatinine. In certain embodiments, urinary PAGN is a factor that is taken into

consideration when determining whether to administer or increase the dosage of a nitrogen

scavenging drug, i.e.. urinary PAGN is evaluated in combination with ammonia level to

determine whether to administer or increase the dosage of the drug. In other embodiments,

ammonia level alone is used to determine whether to administer or increase the dosage of a

nitrogen scavenging drug, and urinary PAGN is simply used to calculate the initial or adjusted

dosage.

[0058] One skilled in the art will recognize that a variety of other factors may be taken ilito

consideration when determining the effective dosage of a nitrogen scavenging drug. For

example. factors such as diet (e.g., protein intake) and endogenous waste nitrogen capacity (e. g.._

urea synthesis capacity) may be considered.

[0059] Provided herein in certain embodiments are kits for carrying out the methods disclosed

herein. in certain embodiments, kits are provided for determining whether to administer or

adjust the dosage of a nitrogen scavenging drug for a subject with a nitrogen retention disorder.

The kits disclosed herein may include one or moi'e nitrogen scavenging drugs andfor one or more

reagents (e.g., bromophenol blue) or enzymes (e.g.. glutamate dehydrogenase) to measure blood

ammonia levels in a sample. The kit may additionally include other pigments, binders,

surfactants, buffers. stabilizers, andlor chen1j.cals necessary to obtain a blood sample and to
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measure the ammonia level in the sample. In certain embodiments. the kits provided herein

comprise instructions in a tangible medium.

[0060] One of ordinary skill in the art will recognize that the various embodiments described

herei_n can be combi_ned.

[0061] The following examples are provided to better illustrate. the claimed invention and are

not to be interpreted as limiting the. scope of the invention. To the extent that specific materials

are mentioned, it is merely for purposes of illustration and is not intended to limit the invention.

One skilled in the art may develop equivalent means or reactants without the exercise of

inventive capacity and without departing from the scope of the invention. It will be understood

that many variations can be made in the procedures herein described while still remaining within

the bounds of the present invention. It is the intention of the inventors that Such variations are

included within the scope of the invention.

Examples

Example 1: Analysis of predictability of pharmacodynamic ammonia values from fasting

ammonia in UCD patients:

[0062] This example demonstrates the relationship between fasting ammonia and the

pharmacodynamic (PD) profile of daily ammonia in patients receiving FAA p1‘odrugs for UCDs.

Ammonia values vary many—fold over the course of 24 hours in UCD patients. As depicted in

Figures 3a and 3b. venous ammonia was measured for 24 hours following one week of dosing

with either l‘~laPBA or glycerol phenylbutyrate {GPB). The graphs display ammonia values as

mean iSD over 24 hotus, where time zero corresponds to just prior to dosing and breal<t'ast (i.e..

fasting state). In view of this variability in daily ammonia levels. a single measurement may not

be very informative in determining whether a UCD patient is optimally dosed. The ability to

predict the highest potential ammonia a UCD patient may experience during the day and the

average 24Ahour ammonia from a single measurement such as fasting levels has important

practical implications for nitrogen scavenging drug dosing guidelines and patient management.

[0063] Data from two Phase 2 studies and one Phase 3 study comparing ammonia control

assessed by 24-hour sampling during steady state treatment with HPN—l 00 versus NaPBA in 65

UCD patients were used for the analysis. The two Phase 2 studies include protocols UP 1204-

003 and HPN—l00-005 (Lee 2010; Lichter—Kone-cki 201 I ). The Phase 3 study includes protocols

from HPN—l00—006 (Diaz 2011).
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[0064] Ammonia values obtained from different hospital laboratories with different normal

ranges were normalized to a standard laboratory range of 935 tLmo|fL. The patient population

included a broad range of ages. UCD subtypes. and doses of drug, and is summarized in Table 1

below.

Table 1: UCD demographics in studies UP 1204-003, HPN-100-005, and HPN-100-006:

18 (27.7)

47 (72.3)

Age at screening N 65

(years) Mean (SD) 29.46 (15364)
Median 2400

Range 60-750

UCD diagnosis
11 (%) CPS1 defieienc

ASS deficiency

ASL deficiency
Missing

Duration of NaPBA 63

treatment 114.14 (90.14?)

(months) 101.00

0.2—300.0

Daily dose. NaPBA 64

Mean (SD) 14.10 (6.255)
Median 13.50

Range 15-360

[0065] Exploratory analysis:

[0066] Several PD parameters for steady—state ammonia were explored: AUCU.-34.,“ time-

normalized AUC, log AUC, maximal ammonia value over 24 hours (Cmax), and average

ammonia. Data from 65 subjects from all three studies with steady-state ammonia and fasting

ammonia were used. Missing data were imputed per procedures specified in the protocol and

statistical analysis plan, except that no imputations were made for subjects who had no PK

sampling conducted while on a given study drug.

[0067] Sample collection times of 0~hr {before first daily dose) and 24«l1ours posbdose (before

first daily dose of the following day) were both evaluated as representative of fasting ammonia.

No noticeable difference in the shape or quality of the relationship due to the choice of time

point was observed.

[0068] The relationship between fasting ammonia and pharmacokinetic profile was evaluated

separately for HPN—100 and NaPBA, with no apparent difference in the. strength or magnitude of
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the relationship. Therefore. all data from both HPN— 100 and NaPBA treatments were used and

conclusions regarding fasting ammonia pertain to both HPN—lU(} and NaPBA.

[0069] The relationships between (I) fasting ammonia and AUCg.g.;h, and (2) fasting ammonia

and maximum observed ammonia tCmax) were visually explored for the whole population. The

effects of the following covariates were also observed: age. weight, gender, and dietary protein

intake. A positive and strong relationship was observed between fasting ammonia and AUCii

M1,, with increasing fasting ammonia being associated with higher AUCMW and maximum

observed ammonia (Figure 2').

[0070] Prediction of AUCu.34t.r thmugh GEE Modeling:

[007]] The aim of this modeling was to predict average daily or highest achieved ammonia

based on the subject's fasting ammonia. In order to take into account the differences in normal

ranges at different laboratories. all ammonia values were normalized to a reference range of 9-35

timolJ'L, and the predictions were referenced to the ULN rather than a fixed value.

[0072] Generalized Estimating Equations (GEE) were used to model the predictive ability of

fasting ammonia against various ammonia PD properties. GEE methodology can be used to

analyze repeated measures of categorical data, in which the repeated measures are assumed to be

correlated (Liang 1986). The model allows for the specification of the assumed correlation

structure without the knowledge ofthe magnitude of the correlation.

[0073] The 24—hour ammonia profile was divided into ordered categories using a vaiiety of

endpoints and cutpoints as follows:

1) AUC [0-1.0”-‘ULN, >1.0*ULN];

2) AUC [0-l .5°“'ULN, >l.5*ULN]:

3) Cmax [0-1.0*ULN._ >l.0"‘ULN];

4) Cmax [O-1.5*ULN, >1.5*ULN]; and

S) Cmax [0~l0{)] ttmolfL.

[0074] Three levels of fasting ammonia were considered in separate models as input:

I) [U—0.5*ULN];

2) [:>0.5*ULN—<l .0 ULN]: and

3) [>].0*ULN-l.5*ULN].

[0075] Using Statistical Analysis Software (SAS) Proc Genmod, generalized linear models

were fit with a logit link function. Pre-dose fasting ammonia was the only predictor variable in
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the model. The repeated nature of the data (two study periods per subject) was modeled using

GEE with exchangeable correlation matrix. ULN for fasting ammonia was set at 35 pmolfL.

ULN for AUC over 24 hours was taken as 840 (35 umolfl. "‘ 24 hours); i.e.. the AUC which

corresponds to an average daily ammonia less than or equal to 35 ttmol/L. which was the

normalized ULN among the. participating study sites and is derived by dividing the 24-hour area

under the curve by the sampling time of 24 hours. The GEE model was bootstrap-resampled

1,000 times according to the method outlined in Davison. A.C. & Hinkley, D.V., Bootstrap

Methods and their Application. Cambridge University Press, London (1997), pp.358-362. The

results of these models are shown in Table 2 below.

i: Summary of results from GEE model to predict ability of fasting ammonia against

various ammonia PD properties:

Fasting Ammonia Probability of Bootstrap

ammonia PK outcome outcome in pred. error

level category rate*

(%)

AUC in 24 . 0.67, 0.93 0.71, 0.89

hours [0-1.0

ULN]

AUC in 24 Did not converge

hours [CH .5

ULN]

Cmax . _ 0.38, 0.65 0.42, 0.61

observed [0-

l.0 ULN]

Cmax . 0.61, 0.86 0.66. 0.82

observed [0-

l.5 ULN]

Cmax . _ 0.78. 1.00 0.85. 0.97

obsewed [0—

100]

AUC in 24 . 0.42, 0.73 i 0.48. 0.68
hours [0—l .0

ULN]

AUC in 24 . 0.78, 0.97 0.82, 0.94

hours [0-1.5

ULN]
AUC in 24 . 0.90. 1.00 0.93. 1.00

hours [0-2

ULN]

Cmax . 0.11, 0.38 0.14. 0.33

observed [0-

I

5

I
E
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1.0 ULN]

Cmax . 0.35, 0.66 0.42, 0.61

observed [0-

15 ULN]

Cmax . 0.62, 0.85 0.91, 1.00

observed [0-

2.0 ULN]

Cmax . 0.88, 1.00 0.66. 0.81

observed [0-

l 00]

AUC in 24 . 0.24, 0.71 0.30, 0.63

hours [0—l .0

ULN]

AUC in 24 Did not converge

hours [0-1.5

ULN]

AUC in 24 . 0.49. 0.99

hours [0—2

ULN]

Cmax Did not Converge

observed [0—

1.0 ULN]

Cmax . 0.16, 0.58 0.23. 0.51

observed [0-

L5 ULN]

Crnax Did not converge

observed [0-

2.0 ULN]

Cmax Did not converge

observed [0-

100]

[0076] From Table. 2 above, we can conclude. that in the population of UCD patients described

in Table l. we can be 95% confident that, given a fasting ammonia less than or equal to half the

ULN, the true probability ofhaving an AUC in the range [0—840] is on average 84%. at least

67%. and as high as 93%.

[0077] Row 1 of Table 2 above suggests that a UCD patient with a fasting ammonia of 17

umolI'L as determined by a laboratory with a normal reference range of 9-35 ttmolfL (Le, a

fasting ammonia in the range [0—0.5 ULN]) has an 84% chance (with a 95% confidence interval

of 67% to 93%) of having a time normalized AUCn_34h, in the l'lOlTl'lEll range [AUCMM of 0840

or an average daily ammonia of 35 umol/L]. a 76% chance (with a 95% confidence interval of

61% to 86%") of having a Cmax of less than 1.5 ULN, and a 93% chance (with a 95% confidence

79532—fi[l'03 I50 l.I'LEGA]_227 I 4905.]



41 of 210

Attorney Rel‘. 79532.8{|'03.UStI2

interval of 78% to 100%) of never having an ammonia of more than I00 pmollL. Therefore, this

patient would be optimally controlled and unlikely to suffer from high ammonia during the day.

[0078] This Example shows that fasting ammonia correlates strongly with daily ammonia

exposure, assessed as a daily average or as maximal daily concentration. and that a target fasting

value which does not exceed half of the upper level of normal for the local lab appears to be a

clinically useful as well as practical predictor of ammonia values over 24 hours as well.

Furthermore, this Example shows that a subject with a fasting ammonia in the range 0-0.5 ULN

has an 84% chance of having an AUCu_;.rh, in the normal range (0-840 or an average daily

ammonia of 35 umol/L).

Example 2: Selecting and adjusting HPN—100 dosage based on 1°astit_1g_ blood ammonia levels in a

patient with UCD:

[0079] Patient A is an adult with UCD being managed with amino acid supplements and

dietary protein restriction only. Patient A consumes neither his supplements nor food for

approximately 8 hours prior to a fasting morning blood draw. A venous blood draw is

performed, and fasting blood ammonia level is determined to be 52 ].Lt'I'l0l/L. This fasting blood

ammonia level is compared to the ULN for blood ammonia in the laboratory performing the

blood draw, which is 35 pmol!L. Based on the correlation of fasting ammonia level to average

ammonia level, it is determined that Patient A's fasting blood ammonia level of approximately

l.5 times the ULN represents only a 45% chance on average of having an average ammonia

during the day within the normal range. Thus, the ratio of fasting blood ammonia level to ULN

for blood ammonia indicates that Patient A will benefit from treatment with a nitrogen

scavenging drug.

[0080] The physician elects to treat Patient A with HPN-100. Initial dosage is determined

based on body surface area or as otherwise instructed according to HPN— 100 drug labeling.

Patient A's body surface area is 1.4 ml, and therefore the initial dosage is determined to be 9 mL

per day or 3 mL TID. which is approximately 60% of the maximum allowed dosage per HPN—

IUO label. Patient A is treated with 9mL/day of HPl‘~l—lUO for at least 7 days, and returns for an

additional blood draw. The fasting blood ammonia level at this time is 33 ttmol/L. which is

slightly below the ULN and falls into the range of 0.5 to 1.0 times normal. Patient A's blood

ammonia level is monitored throughout the day after administration of a 3 mL dose of HPN—l0O

with each meal. It is observed that Patient A's maximum ammonia reaches 95 pmolI'L after
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dinner with an average daily ammonia of 66 umol/L, which is almost two times the upper normal

range. Therefore, Patient A's dosage of HPN~1U0 is increased by approximately one—third to 12

ml. total or 4 mL TID. Patient A returns after at least 7 days of treatment with HPN— 100.

Patient A's fasting ammonia level is 15 tttnol/L. which is less than half of the ULN range, It is

determined that Patient A has reached satisfactory ammonia control.

[0081] It is expected that if Patient A adheres to his prescribed diet, his maximal daily

ammonia is not expected to exceed approximately 52 trmo]/L, i.e., approximately 1.5 times the

ULN, with an average likelihood of 75% with 95% confidence. The average ammonia level

during the day is expected to remain within normal range with greater than 84% likelihood and

95% confidence. Moreover. Patient A's maximal daily ammonia is highly unlikely to reach 100

timol/L during the day.

Example 3: Adjusting HPN—lD0 dosage based on fasting blood ammonia levels in a patient with

Q:

[0082] Patient B is an 11-year UCD patient receiving 24 pills of BUPI-1ENYL® per day, amino

acid supplements, and restricted dietary protein intake. Patient B does not consume

BUPHENYLGD, supplements, or food for approximately 6 hours prior to a fasting morning blood

draw. A venous blood draw is performed, and fasting blood ammonia level is deter'mined to be

40 tlmol/L. This fasting blood ammonia level is compared to the ULN for blood ammonia for

the laboratory performing the blood draw. which is 35 umol/L. Based on the correlation of

fasting ammonia level to average ammonia level. it is determined that Patient B's fasting blood

ammonia level falling between 1 and 1.5 times the ULN represents a 55% chance of having an

average ammonia during the day that is greater’ than the normal rang_e, and as high as a 65%

chance that her ammonia will go above 52 rrmoi/L or 1.5 times ULN during the day.

[0083] Based on discussion with the patient and her mother, the physician suspects that Patient

B is noncompliant with her medication, and decides to change her to HPN—l0D. The initial

dosage is determined based on the amount of BUPHENYL® Patient B was receiving, and it is

determined that Patient B needs to take 10.5 mL of HPN—lO0 per day. Patient B is treated with

3.5mL of HPI‘-I-100 3 times a day for at least 7 days, and returns for additional blood draws. Her

fasting blood ammonia level at this time is 17 [.tmolfL, which is below the ULN and falls into the

range of 0 to 0.5 times normal. It is determined that Patient B has reached satisfactory ammonia

control.
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[0084] It is expected that if Patient B adheres to her prescribed diet, her maximal daily

ammonia will not go above approximately 50 pmolfl_., which is less than 1.5 times the ULN. Her

average ammonia level during the day is expected with greater than 84% average likelihood to

remain within normal range. Moreover. there is only a small chance (7%) that Patient B's

maximal daily ammonia will exceed 100 ].l.lTl0l/L during the day.

Example 4: Selecting and adjusting sodium benzoate dosage based on fasting blood ammonia

levels in a patient with UCD:

[0085] Patient C is an adult UCD patient who is allergic to PBA and is therefore being

managed with amino acid supplements and dietary protein restriction only. Patient C complains

of chronic headache and frequent nausea. Patient C consumes neither his supplements nor food

for approximately 8 hours prior to a fasting morning blood draw. A venous blood draw is

performed, and fasting blood ammonia level is determined to be 77 tLrr1olfL. This fasting blood

ammonia level is compared to the ULN for blood ammonia for the. laboratory performing the

blood draw. which is 35 ttmolfL. Based on the correlation of fasting ammonia level to average

ammonia level, it is determined that Patient C's fasting blood ammonia level of approximately 2

times the ULN represents a high likelihood of ammonia levels going over 100 pmol/L during the

day. Thus. the ratio of fasting blood ammonia level to ULN for blood ammonia indicates that

Patient C will benefit from treatment with a nitrogen scavenging drug.

[0086] The physician decides to treat Patient C with I5 g of sodium benzoate per day since the

patient is allergic to PBA. Patient C is treated with IS g/day of Sodium benzoate for at least 7

days, and retums for additional blood draws. Fasting blood ammonia level at this time is 35

ttmol/L. which is equal to the ULN. Patient C's dosage of sodium benzoate is increased by

approximately 30% to 18 grams per day. After at le.ast 7 days of treatment, Patient C's fasting

ammonia level is 15 pmollL. which is less than half of the ULN. It is determined that Patient C

has reached satisfactory ammonia control.

[0087] It is expected that if Patient C adheres to his prescribed diet and medication. his

maximal daily ammonia will not exceed approximately 52 1,tmolfL, which is approximately 1.5

times the ULN. His average ammonia level during the day is expected with greater than 80%

likelihood to remain within normal range. Moreover, Patient C's maximal daily ammonia is

highly unlikely to reach 100 pmol/L during the day.

Example 5: Evaluation of the effect of ammonia control on neurocognitive outcome:
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[0088] It has been shown that UCD patients are likely to suffer from diminished intelligence

and impaired neurocognitive functions (Kirvitsky 2009). These neuropsychological impairments

have been attributed to repeated episodes of acute hype-rammonelnia interspersed on chronically

elevated ammonia. Abnormalities in neuropsychological function and/or brain imaging have

been detected even in UCD patients with mild disorders who exhibit normal IQ and/or appear

clinical normal (Gropman 2008a; Gropman 2008b). Therefore. it was hypothesized that

maintaining average daily ammonia within normal limits and thereby reducing the long term

ammonia burden could result in improved cognition.

[0089] The relationship between reducing ammonia burden by maintaining fasting ammonia at

or close to half ULN and neuropsychologica] outcomes in pediatric UCD patients was explored

in clinical trials. Eleven pediatric patients ages 6-17 were enrolled in short term switch over

comparison of NaPBA and HPN—lU0 in controlling ammonia. These patients underwent 24—hr

serial sample collection in a confined setting where the last sample at 24 hr was considered

fasting and under supervision of the study personnel. At the end of treatment with HPN—lDO the

average fasting ammonia at 24-hr time point was 15.5 umolfL or less than half ULN, indicating

good clinical control. These 11 patients along with another 15 pediatric patients were enrolled in

two long terrn studies and received HPN—l 00 for 12 months. during which monthly fasting

ammonia were collected. At the time of enrollment and at the end of the study, all patients

undenvent assessment for neuropsychological outcomes including the following: BRIEF

{Behavior Rating Inventory of Executive Function) to assess day—to~day executive functioning.

CBCL (Child Behavior Checklist) to evaluate internalizing (e. g., mood/anxiety) and

externalizing behaviors, and WASI (Wechsler Abbreviated Scale of Intelligence) to estimate of

intellectual ability.

[0090] During the 12 month treatment with HPN—lU0. pediatric UCD patients experienced

fewer episodes of acute hyperarnmonemia than in the 12 months preceding enrollment (5

episodes during the study versus 9 before enrollment). with peak ammonia dropping from a

mean of 233 pmol!'L before enrollment to I66 pmolt'L during the study. Fasting ammonia

remained controlled and monthly averages were at or close to half ULN. ranging from 17 to 22

pmoli'L. Although patients had been instructed to remain fasting before monthly study visits,

some ammonia samples were taken in a non—fasted state. resulting in average monthly ammonia

of slightly above half ULN.
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[0091] In pediatric patients. WASI and CBCL scores were stable in comparison to baseline.

The majority of the BRIEF subscales at baseline were at or close to 65. consistent with

borderline andior clinically significant dysfunction. Among 22 pediatric subjects who completed

the neuropsychological testing at 12 months. all BRHEF domains were improved (lower T scores)

with means (SD) at end of study compared to baseline for Behavioral Regulation Index 53.’?

(9.79) vs. 60.4 ( 14.03) (p<0.05); Metacognition Index 57.5 (9.84) vs. 67.5 ( l3.?2) (p<0.001'), and

Global Executive Scale 56.5 (9.71) vs. 66.2 (14.02) (p<0.00l).

[0092] The significant improvement in executive functions in this group of pediatric UCD

patients indicates the importance oflong term ammonia control and achieving target levels of

fasting ammonia.

Example 6: Correlation of elevated PAA levels to neurological AES in UCD and healthy

subjects:

[0093] Elevated plasma levels of PAA may cause symptoms that mimic those. associated with

hyperammonemia. including headache, nausea. somnolence, etc. Since such symptoms are

common and nonspecific, an ammonia level below half the upper limit of normal in a subject

with a nitrogen retention disorder who exhibits such symptoms and is receiving a PAA prodrug

would prompt a physician to check plasma PAA levels.

[0094] The relationship between elevated PAA levels and neurological AES was evaluated in

three populations: (I) 130 healthy adults dosed with 4 to 12 mL TID of GPB in a thorough QTC

study, (2) 54 adult and 1 l pediatric UCD patients (ages 6-17) enrolled in one of3 protocols

involving short term (2-4 week) switchover comparisons of NaPBA vs. GPB, and { 3) 77 patients

enrolled in two nearly identical 12-month GPB treatment protocols. In populations 1 and 2,

maximal PAA (i.e.. Cmax) levels were analyzed in relation to tieurological AEs as defined by

MEDDRA using an Exact non—parametric Mann—Whitney test and Generalized Estimating

Equations (GEE) with :1 logit link filnction and effects for close and PAA level. The relationship

between FAA levels and the occurrence of the AE5: reported by Thiebault was also explored in

population 3.

[0095] No statistically significant relationship was observed between neurological AB; and

PAA levels for either GPB or NaPBA. The. odds ratio of a neurological AE occurring for each

20 uglm]_. increase in PAA levels for the two drugs combined was 0.95. very close to 1. Thus.

among UCD patients dosed with I-lPN—l00 or NaPBA over the ranges used in these studies,
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increasing levels of PAA (ranging up to 244 pg/ml.) were not associated with an increase in

neurological AEs. Similarly, in population 3, PAA levels did not increase over time and

exhibited no apparent relationship to neurological AE,s. which also did not increase. in frequency

over time. The pediatric patient with the highest PAA level (410 pg/mL') did not report

neurological AES close to the timing of the blood draw.

[0096] Unlike UCD subjects, healthy adult volunteers who reported a nervous system AE had

statistically significantly higher PAA Cm,‘ levels than those who did not. While this analysis in

healthy adults is compromised by the fact that PAA levels were not always available at the time

of occurrence of the AEs, as well as by the small sample size in the higher dose groups, the odds

ratio of L75 {p=0.006) suggests that increasing levels of PAA are associated with increased

probability of experiencing a nervous system AE among healthy adults. AES reported by healthy

adults generally began within 36 hours of dosing and, among those adults who remained on

study, most resolved with continued dosing.

[0097] A significant relationship between PAA levels and occurrence of neurological AEs.

which generally resolved with continued dosing, was detected in healthy volunteers. Unlike in

healthy adults. PAA Cum did not correlate with nervous system AES in UCD patients over a

similar range ofdoses and PAA levels. These findings may reflect metabolic differences among

the populations (e.g., UCD patients exhibit high glutamine levels compared with healthy

humans) and/or metabolic adaptation with continued dosing.

[0098] Population PK model building was performed on 65 UCD patients who participated in

the short-terrn switchover Hyperion studies using NONMEM (version 7.2) based on 2981

([PBA]. [FAA], [PAGN]. and urine PAGN [UPAGN])) data points from 53 adult and 11

pediatric UCD patients (ages 6-I7) who participated in 3 switchover studies of NaPBA and GPB.

The median GPB dose, expressed as grams of PBA per m2, was 3.85 and 7.01 for pediatric and

adult subjects, respectively. Diagnostic plots and statistical comparisons were used to select

among candidate models. and covariates were assessed by graphical analyses and covari ate

modeling. Using the final popPK model and parameter estimates. Monte Carlo simulations were

perforrned in -—l000 virtual patients for a range of NaPBA and GPB doses to predict systemic

metabolite exposure and UPAGN output.

[0099] The final model that best fit the data was characterized by (a) partial conversion of PBA

to PAGN prior to reaching the. systemic circulation, (b) saturable conversion of PAA to PAGN
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(Km ~16luyml), and (c) -—60% slower PBA absorption when delivered as GPB vs. NaPBA.

Body surface area (BSA) was a significant covariate such that metabolite clearance was

proportionally related to BSA. Fractional presystemic metabolism of PBA was higher for adults

than for pediatric patients receiving GPB (43% vs. 14%), whereas the reverse was true for

NaPBA (23% vs. 43%). Predicted median PAA exposure based on simulated GPB closing at the

PBA equivalent of 13g/m2 of NaPBA was ~l3%-22% lower in adults than NaPBA (Cmax = 82

vs. 106 pg/mI..; AUCM4 = 649 vs. 829 pg.hfm) and ~l3% higher in pediatric subjects ages 6-17

than NaPBA (Cmax = 154 vs. 138 pg/mL; AUCO.-34 = 1286 vs. 1154 pg.h/ml); predicted upper

95th percentile FAA exposure was below 500 pg/mL and 25%—40% lower for adult Subjects on

GPB versus NaPBA and similar for pediatric subjects. Simulated dosing at the PBA equivalent

of —-5g/ml of NaPBA yielded similar and less variable PAA exposure for both drugs and for

pediatric and adult patients. Recovery of PBA as UPAGN was very similar whether delivered

orally as GPB or NaPBA.

[00100] These findings based on PopPK modeling and dosing simulations suggest that while

most patients treated with FAA prodrugs including NaPBA or HPN-100 will have FAA levels

below those reportedly associated with toxicity and while no relationship between PAA levels

and neurological AES was found on a population basis. individual patients exhibiting symptoms

such as headache or nausea might be suffering from either hyperammonemia or high FAA levels

and that a fasting ammonia level equal to or below half the upper limit of normal would prompt

the physician to check plasma PAA levels.

[00101] As stated above, the foregoing is merely intended to illustrate various embodiments of

the present invention. The specific modifications discussed above are not to be construed as

limitations on the. scope of the invention. It will be apparent to one skilled in the art that various

equivalents, changes, and modifications may be made without departing from the scope of the

invention, and it is understood that such equivalent embodiments are to be included herein. All

references cited herein are incorporated by reference as if fully set forth herein.

REFERENCES

Brusilow Science 207:659 (I980)

Brusilow Pediatr Res 292147 (1991)

Diaz Mol Genet Metab 102276 (201 1)

Gropman Mol Genet Metab 94:52 (_2003a)

79532—fi[l'l'13 .USfl li'l_EGA].2'."_7 I 4905 .1



48 of 210

Attorney Rel‘. 79S32.8{|03.US(I2

Groprnan Mol Genet Metab 95:21 ('.2{)08b)

Lee Mol Genet Mctab 10022] (2010)

Liang Biometxika 73:13 (1986)

Lichter—Konccki Mol Genet Metab l03:323 (201 1)

McGuire Hepatology 5 1:207? (2010)

ThibaultCance1' Res 54: 1690 (I994)

Thibault Cancer 7512932 (1995)

'!')532—fi[H'J3 .1350 l.I'LF.GA]_2'.’_7 I —WU5.l



49 of 210

Patent
79532.8003.US02

To: Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

NEW APPLICATION TFIANSMITTAL - UTILITY

Sir:

Transmitted herewith for filing is a utility patent appticationz

Inventor(s): Bruce Scharschmidt
Masoud Mokhtarani

Title: METHODS OF THERAPEUTIC MONITORING OF NITROGEN

SCAVENGING DRUGS

PAPERS ENCLOSED HEREWITH FOR FILING UNDER 37 CFH § 1.53(b):

3 Page(s) of Written Description

g Page(s) Claims

1 Page(s) Abstract

3 Sheets of Drawings

Sheets of Sequence Listing

ADDITIONAL PAPERS ENCLOSED IN CONNECTION WITH THIS FILING:

E Petition to Make Special Based on Age for Advancement of Examination
Under 37 OFF! 1.102(c)(1)

U.S. PRIORITY:

The present application claims the benefit of U.S. Provisional Application No.

61i'564,668, filed November 29, 2011, and U.S. Provisional Application No.

61f542,100, filed September 30, 2011, the disclosures of which are incorporated by

reference herein in their entirety, including drawings.

FEES:

E Applicant claims small entity status pursuant to 37 GFR § 1.27

El This application is being filed without Declaration under 37 CFR § 1.53.

79533-3003 .L’S{Il.I'LEG/\L33D5-1'.-'56.]



50 of 210

Patent
79532.8003.US02

CORRESPONDENCE ADDRESS

Please send all correspondence to Customer Number 34055.

Perkins Coie LLP

Patent — LA

P.O. Box 1208

Seatt|e.WA 98111-1208

Phone: (310) 788-9900

Fax: (206) 332-7198

Please direct all inquiries to Patrick Morris at the above customer number.

Respectfully submitted,

PERKINS COIE LLP

Dated: March 9 2012 By: /Patrick D. Morris/

Patrick D, Morris

Reg. No. 53,351

79533—F+f}O3_L’Sl'Jl.I'LEGAL3?cU5-l?56.l



51 of 210

Electronic Acknowledgement Receipt

T

—

iid'us nt date: 0322/2012 CEETDI

03312/2 12 IiiTEFSila_£og:6'9h§-i 503586 13417137

MFFHDDS OF THERAPEUTTC MONITU RING OF NITROGEN SCAVENGING

Title of Invention: DRUGS

First Named lnirentormpplicant Name: Bruce SCH ARSCHMIDT

B
“

—

Payment information:

 
The Director ofthe USPTO is hereby authorized to charge indicated fees and credit any overpay rnent as follows:

Charge any Additional Fees required under 37 C.F.Ft. Section 1.15 (National application filing, search, and examination fees)

Charge any Additional Fees required under 3? C.F.R. Section 1.1? (Patent application and reexamination processing fees]



52 of 210

M[.Il_TIPLl-L l)LIPl:ZNl)}_-‘.N'|' CLAIM
|"l£l:I ('/\LCUl.A'I’I(')N Sl'l|:”I:"l'

Suhfilillllk’ fur Fnrm f'TU- I H1!-}
lhwr use with Form ["[U.FSF5fU())

AFYER SECONDCLAIMS RS FILED AFTER FERST
AMENDMENT AMENDMENT

:%

jm_—2
2-2:“
m__—:
23-“
‘___-
mm
22-“

9
:_m__
Z1- 
In-_“
nu“
112"“)
‘mu
____—2
jun“
‘___—-
jun“
112-)“,
2-2:“
mug‘
‘mu
2--_“
2-2“-
‘mu
2-2:“
_:__—2
‘mu
m_——
ZK__2—‘—
‘mu
2--m
___:——
‘mu
2-2“:
2-2“,
“nu
2-“:-
___———
312"“)
2—2_——
mm
Z1__2__2
Z12--m
Z1___:—_
‘mu
2-“:-
312-2“,
212"“)
m2_—2

E E

.-\p;:hc.11:-xii Nunlnbrr F1" Img ].‘J-.ne-

13417137

.-\pp||c;1nII.sl BHJCB

' M.-1}.‘ I3: uscal nor ;1ddilJOl1{ll cl.-urns uf 3lT|€:HIIlIL‘|1TE¢

:



53 of 210

PATENT APPLICATION FEE DETERMINATION FIECOFID
Substitute for Form PTG875

APPLICATION AS FILED — PAFITI
(C~I:I|I..IrI1rI II iiluiumn 2]

NUMBER FILED NUMBER EXTRABASIC FEE

SEARCH FEE
I37 CFR I.I6iI\I til. oximn
EXAMINATION FEE
Ia? cm I Ie:uI. rm urmn
TOTAL CLAIMS
(2.? CFR I.IaIiII
INDEPENDENT CLAIMS
Ia: CFRI Isr_hII

It the specification and drawings exceed 103
sheets of paper. Ihe application size tee due is
$310 ($155 for small entity) tor each additional50 sheets or traction thereot. See 35 U.S.C.
41(a)(1){GI and 37 CFH1.1B(s).

MULTIPLE DEPENDENT CLAIM PFIESENT (37 CFR I.IB{j}‘J

APPLICATION SIZE
FEE
(37 CFFI1.1fii_s}}

' II the diiierence In CDIL||TI|"I 1 is Iess than Zero. enter "0" In Dfllumn 2.

APPLICATION AS AMENDED - PART II

I'C.cIIurnn 3!
CLAIMS

REMAINING
AFTER

AMENDM ENT

HIGHEST
NUMEI EPI

PREVIOUSLY
PAID FOR

PFIESENT
EXTRA

Tolal
I3? EFF! I lam]

IndependentI-M132‘-F1 I Ia:I1II

<
I—
2
LIJ
ED
2
u.I
E
<£

CLAIMS
REMAINING

AF TEFI
AMENDM ENT

HIGHEST
N UME EPI

PREVIOUSLY
PAID FOR

PRESENT

To1aI
13? CPR I Iscin
Independent

I3?cFR1 IE(!1fI

Appiicatnon Size Fee E37 GFFI I. I6I:}]AMENDMENTB
FIFIST PRESENTATION OF MULTIPLE DEPENDENT CLAIM [37 CFR 1 i6(j)J

SMALL ENTITY

Application or Docket Number
'I 3M1 7.1 37

OF
OTHER THAN

SMALL ENTITY

-2
NIA

NIA

E 22

SMALL ENTITY

TOTAL
AD D'L FE E

FIATEISI

ADDITIONAL
FE EIS}

ADDITIONAL
FEEISI

ADD'L FEE
‘ If the entry In column I is less than the entry in column 2. write "U" in column 3‘

"‘ If the “Highest Number Previously Paid For" IN THIS SPACE IS less than 20. enter "2I'J"
‘“ Ifthe ‘Highest Number Previously Paid For" IN THIS SPACE Is less than 3. enter *3"

The "Highest Nurnbar Praliausly Paid For (T0t:II or Independent] is lha I'I!gI"|ESl lound In the appropriate box In column 1

OTHEFI THAN
SMALL ENTITY

ADDITIONAL
FEEISI

II

TOTAL
ADD'L FEE

ADDITIONAL
""7553 FEEISI

TOTAL
A D D‘ L FE E



54 of 210

UN1'l‘t2D S']IAl‘I:2S PATENT‘ AND TR.A]_)EMARK OI-‘l-‘ICE
UNl'I‘I'CI') f"i"I‘-\'I‘I"J'i DICPJI IITM I'N'I‘ I'll" l"( lRrlMI".R(?I'T
United Stones Patent LIIIEI ’l‘mdeJnnrk l'_ll‘l'icc

.u.'di rs: IP'.‘|:lIIlI‘I\'II.f'I|I2:‘l_J‘CEIt Fx"‘.R P_-\T[_-If-.'TF5.-\]nx.nndria,\-" -nun EDI]-I-Mil
wuu-\' usrun go

1 3111-1?. 137 03/09/2012 1629 79:332.8003.[ ISU2 12 3

CONFIRMATION N0. 6423

34055 FILING RECEIPT
PERKINS COIE LLP

POST OFFICE BOX 1203 ||II|IIII||l||IIIIIIMMMIMIMIIQIIII|||l|I||||III|NIHII
SEATTLE, WA 98111-1208

Date Mailed: U3f26J2012

Receipt is acknowledged of this non—provisiona| patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT. and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. if an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt Incorporating the requested corrections

Applicant(s)
Bruce SCHARSCHMIDT, Residence Not Provided;

Masoud Mokhtarani, Residence Not Provided;
Power of Attorney: None

Domestic Priority data as claimed by applicant

This appln claims benefit of 61/564,668 11/2912011
and claims benefit of 611542,100 09I30l2011

Foreign Applications {You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http:!lwww.uspto.gov for more information.)

It Required, Foreign Filing License Granted: 0312212012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention.

is Us 13/417,137

Projected Publication Date: To Be Determined - pending completion of Missing Parts

NOl'|-PUDIICHIIOI1 Request: NO

Early Publication Request: No
** SMALL ENTITY **



55 of 210

Title

METHODS OF THERAPEUTIC MONITORING OF NITROGEN SCAVENGING DRUGS

Preliminary Class

514

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 (PCD application generally has the same

effect as a regular national patent application in each PCT—member country. The PCT process simplifies the filing
of pale nt 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 tiling.

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:f/www.uspto.gov/webloffices/pac/doclgeneral/indei-:.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:ffwww.stopfa|<es.gov. Part of a Department of Commerce initiative.
this website includes seIf~help "tooIl<its" 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 US. Government hotline at 1-866—999—HALT (1~866—999—4153).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 8: 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

page2of3



56 of 210

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 applicationsls) 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 "lF 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 5 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).

SeiectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SeleotUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best
country in the world to develop technology. manufacture products. and grow your business, visit SelectUSA.gov.



57 of 210

U:'WI'l‘I':i) S"I'-\TI"."i I')ICF’1\Il"I'MI'CV'I‘ l'iI"‘ l"CiMMI".R(3I'T
United States Patent and ’l‘1-udemnrk l'Jt‘lZin-.
mlnliesa III‘I.'\lMJSSll:J‘€'EFI‘. F-."-TC PATEICTSIn: [!.11 I no

.-\]ex.i'n|dna_\-" um 123l,\-mm
wvu-\'I;sn|n._im

i\PPl.I(‘i\ l'1Ul\‘ Ni ‘M!-JER I I"ll.1t'\‘G OR 37ll(‘i l)i\T]_-1 I F] RS1 it-\MlJ) »\1='I“'l..I(T.i\N'l’ | l\'l"['Y DU('KJE'l‘ ;\'0,fl'l’l'l.}E l
I3/417.137 03/U9r'20l2 Bruce SCIIARSCI-IMIDT 79532.8003.[lSD2

CONFIRMATION NO. 6423

34055 FORMALITIES LETTER
PERKINS COIE LLP

POST OFFICE BOX 1203 IlllllllllllIlllllllllllllllgllllllllllIlllllllllll
SEATFLE, WA 98111-1208

Date Mailed: O3l26i2012

NOTICE TO FILE MISSING PARTS OF NONPFIOVISIONAL APPLICATION

FILED UNDER 37 cm 1.53(b)

Filing Date Granted

|_ten1s Required To A\l'Oid_Abal1d_Ql'Il'I1el'_I_L

An application number and filing date have been accorded to this application. The item(s) indicated below,

however. are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 GFR 1.136(3).

- The oath or declaration is missing.
A properly signed oath or declaration in compliance with 37 CFFa' 1. 63, identifying the application by the above

Application Number and Filing Date, is required.
Note: if a petition under 37 CFR 1.4? is being filed. an oath or declaration in compliance with 37 OFF! 1.63
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The application is informal since it does not comply with the regulations for the reason(s) indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

- Replacement drawings in compliance with 37‘ CFR 1.84 and 37' CFH 1.121 (d) are required. The drawings
submitted are not acceptable because:

- The drawings have a line quality that is too light to be reproduced (weight of all lines and letters must

be heavy enough to permit adequate reproduction) or text that is illegible (reference characters, sheet
numbers, and view numbers must be plain and legible} see 37 CFR 1.84(I} and (mm); See Figure(s) 1,3.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. It the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

The applicant needs to satisfy supplemental fees problems indicated below.

The required itemls) identified below must be timely submitted to avoid abandonment:

- A surcharge (for late submission of filing fee, search tee, examination fee or bath or declaration) as set forth in
37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be submitted.

page 1 cm
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SUMMARY QF FEES DUE:

Total fee(s) required within TWO MONTHS from the date of this Notice is $65 for a small entity
- $65 Surcharge.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

Registered users of EFS—Web may alternatively submit their reply to this notice via EFS-Web.

mos:Jr§oortaI.usotogowautflerlucatei-flu!henticateUserLooaIEPF.htmI

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or

visit our website at http:[fwww.uspto_govIebc.

If you are not using EFS—Web to submit your reply. you must include a copy of this notice.

/terry!’

Office of Data Management. Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-088-786-0101
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Commissioner for Patents
United States Patent and Trademark Office

PO. Box 1450
Alexandria. VA 22313-1450

muw.uselo.go'v

MAILEDPERKINS COIE LLP

POST oaarcs BOX 1203 "APR 9 4 2312

OFFICE OF PEn‘_noNs
SEATTLE WA 98111-1203

In re Application of

Bruce Scharschmidt, et al. :

Application No. 13!417,137 : DECISION ON PETITION

Filed: March 9, 2012 : TO MAKE SPECIALUNDER

Attorney Docket No. 79532.3003.US02 : 37 CFR 1.102(c)(1)

This is a decision on the petition under 37 CFR 1.102(c)(1), filed March 9, 2012, to make the above-
identified application special based on applicant's age as set forth in M.P.B.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: App1ieant’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 from the inventor, Bruce Seharschmidt, declaring that he is 65
years of age or older. Accordingly, the above—identified application has been accorded “special” status.

Telephone inquiries concerning this decision should be directed to Tern‘ Johnson at 571-272-2991.

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

The application is being forwarded to the Technology Center Art Unit 1629 for action on the
merits commensurate with this decision.

fTerri Johnson!
Terri Johnson
Petitions Examiner

Office of Petitions
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Attorney Docket No. ?9532.8003.US02

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: BRUCE SCHARSCHMIDT ET AL. CONFIRMATION No.: 6423

APPLICATION NO.: 13i41T,137 ART UNIT: 1629

FILING DATE: MARCH 9, 2012

FOR: METHODS OF THERAPEUTIC MONITORING OF

NITROGEN SCAVENGING DRUGS

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION

Mail Stop Missing Parts
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Notice to File Missing Parts of Nonprovisional

Application mailed on March 26, 2012, applicants submit the following:

an executed Declaration of lnventorship;

an executed Power of Attorney by Assignee;

El Replacement Drawings (3 sheets); and

an Information Disclosure Statement (Form PTOISBi08a) with cited
references.

Authorization for Extensions of Time Under 3? CFR. § 1.136 (a)(3)

Applicants petition for an Extension of Time it necessary for timely

filing of this Response. The Commissioner is authorized to treat

this or any future reply requiring a Petition for Extension of Time

under 37 C.F.R. § 1.136 (a)(3) for its timely submission as

incorporating a petition herefore for the appropriate length of time.

Please charge all required extension of time fees in this application

to Deposit Account No. 50-2586.

7953 2-3003. USCl2lLEGAL23323-423.1
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Attomey Docket No. ?9532.8003.US02

Fee Calculation and Payment

: (Co|.1) (Col.2) H OtherTha[1aNo_ No_ Small En ' y Small Entity

11t1 
Search Fee $310 $

Examination Fee $125 $

Total Claims — 20 X $30: $

Claims21
El Multiple Dependent Claim Presented3+ $450: 35
Application Size $
Fee — for each

additional 50
sheets that

exceeds 100

sheets

Missing Parts Surcharge

Extension of Time Fee

‘If the difference in Col. 1 is less than

zero, enter "0" in Col. 2.

Please charge Deposit Account No. 50-2586 in the amount of $65.00 for

the requisite fees.

Please charge any deficiency or credit to Deposit Account No. 50—2586.

Dated: May 16, 2012 Respectfully submitted.

Correspondence Address: PERKINS COIE LLP
Customer No. 34055

Perkins Coie LLP

Patent - LA

P.O. Box 1208 By: {Patrick D. Morris!

Seattle, WA 98111-1208 Patrick D. Morris, Ph.D.

Phone: (310) 788-9900 Reg. No. 53,351

Fax: (206) 332-7198

7953 2-8003. USCl2lLEGAL2332342B.1
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Application No.: 13!-'11"/.137 filed March 9. 2012 Attorney Docket No.2 79532.8003.US02
Inventors: Bruce Scharschmidt et al. Sheet 1 of 3

Title: METHODS OF THERAPEUTIC MONITORING OF REPLACEMENT SHEET
NITROGEN SCAVENGING DRUGS

Figure 1
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Application No; 13!-'11"/.137 filed March 9. 2012 Attorney Docket No.2 7Q532.8003.US02
Inventors: Bruce Scharschmidt et al. Sheet 2 of 3

Title: METHODS OF THERAPEUTIC MONITORING OF REPLACEMENT SHEET
NITROGEN SCAVENGING DRUGS

Figure 2
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Application No; 13!-417,137 filed March 9. 2012 Attorney Docket No.: 79532.8003.USO2
Inventors: Bruce Scharschmidt et al. Sheet 3 of 3
Title: METHODS OF THERAPEUTIC MONITORING OF REPLACEMENT SHEET

NITROGEN SCAVENGING DRUGS

Figure 3
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Electronic Acknowledgement Receipt

Application Number: 13417137

International Application Number:

Confirmation Number:

MEFHODS OF THERAPEUTIC MONFTORING OF NITROGEN SCAVENGING

Title of Invention: DRUGS

First Named lnventorlflpplicant Name: Bruce SCHARSCHMIDT

Customer Number: 34055

Filer: Patrick D. Morris."Col|een Kirchner

Filer Authorized By: Patrick D. Morris

Receipt Date: 15-Mm‘-201 2

Filing Date: 09-MAR-2012

Time Stamp: 19:20:54

Application Type: Utility under 35 USC 11 Ha}

Payment information:

Submitted with Payment

Payment Type Deposit Account

Payment was successfully received in RAM S65

RAM confirmation Number 3260

Deposit Account 502586

Authorized User

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

Charge any Additional Fees required under 37 CPR. Section 1.17 lPatentappiication and reexamination processing fees)

Charge any Additional Fees required under 37 C_F.R. Section 1.21 (Miscellaneous Fees and charges)
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Document

Number Document Description
File Size{ Bytes}!

me Name Message Digest Part Lzip (ifappI.)

Applicant Response to Pre-Exam
Forrnalities Notice

91043

MPResponse.pdf «I: Hn5vE5I I S'T:"|F\Sl4_';43r_H'wI7-lIl‘.lI:lII |_'.IlIr.
Lift

Wa rnings:

Information:

Oath or Declaration filed

Warnings:

Information:

60334? ‘
r_.|'wlU:Ji'4)-BJJ ir..1I5 I-'iJ'J.i5i |.1 14:94}-if! JU.|‘3Ir

"INFE-
De<:|aration.pdf

Power of Attorney

Wa rnings:

Info rmation:

l0?83?' I
{JJr.rdt'JZuI1ni!Z4Iflt.1JIJ.lrr]£Fi-:IIU.I’L"‘J.[rir2

fl nub

Drawings-only black and white line
drawings

475055

Re pla:en'ientDrawings.pdf Ir|'m'U»*lJ'J|i5flII‘JINl llkllifliht-ft: £95" I
and

Warnings:

Info rmation:

Transmittal Letter

Wa rnings:

Information:

72270 [
I|Ei'J|frJill fr.ur|I_‘1iF|'l'JiJr_r|?31|'I_iHi.fli5(I9?51L1‘lli'-J

|DSTran5mit£a|.pdf

Information Disclosure Statement (IDS)
Form (5308)

Warnings:

Info rmation:

140927 [
Jrridtl i-Imtln Iilhm .'-I>i|1|II'H‘|4|I1|'Jui'h|"['-‘I--in

lDSForrn.pdf

This is not an USPTO supplied IDS fillabie Form

Non Patent Literature
20 34830

cm: lri H} I 3-W13) 'uJr?uh'mnhrr4tiialaaflI1?’:

Warnings:

Info rrnation:

Fee Worksheet (SE06) fe e—i nfol pdf
|:i?'}.'|dI}I\.Il'IrlHl|(»I-1IFlr|.I?I-I1lH-J|H|.1nl'JA
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We rnings:
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Total Files Size (in bytesli 3555115

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53[b}-ldl 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 ofthe application.

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

Ifa 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 PCTfDOfE0l903 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
lfa 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 ofthe International Filing Date (Form PCTIROII 05) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Patent Application Fee Transmittal

Application Number: 13417137

Filing Date: 09-Mar-2012

MEFHODS OF THERAPEUTIC MONiTORlNG OF NITROGEN SCAVENGING

Title of Invention: DRUGS

First Named lnventormpplica nt Name: Bruce SCHARSCHNIIDT

Attorney Docket Number: 79532.Bfl03.US02

Filed as Small Entity

Utility under 35 USC 1 I 1 {a} Filing Fees

Sub-Total in

Description Fee Code Quantity Amount Usms}

Basic Filing:

Miscellaneous-Filing:

Late filing fee for oath or declaration

Petition:

Patent-Appeals-a rid-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Miscellaneous:

Total in USD (5)
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'"F°RMAT'°N°'S°L°SURE
STATEMENT“ A"F'“°A"T

F°”" PT04 449 (Modified) First Named Inventor Bruce SCHARSCHMIDT
(Use several sheets if necessary)

Attorney Docket No. 79532.50U3.US02

U.S. PATENT DOCUMENTS
Date of

Publication or

Filing Date Pages, Columns, Lines.
Kind Code Name of Patentee or Inventor of Cited Where Relevant

it known of Cited Document Document Figures Appear

06932006

—
—

BRUSILOW OTIO-M2000

FOREIGN PATENT DOCUMENTS
. . , Dal f

Forenn Patent or A Iicatiun Publicaefign or
Fin.-.9 0319 Pages, Columns, Lanes.

Kind Code Name of Patentee or Applicant of Cited Where Relevant
if known of Cited Document Document Figures Appear

MEDICIS O6I'16f2005

PHARMACEUTICAL

CORP.

UCL BUSINESS PLC 06l01!2006

AKTHELIA OTI1 6!2009

PHARMACEUTICALS

US. Patent or A llcatlon

Include name of the author (in CAPITAL LETTERS), title 01 the article (when appropriate). title of the item
Examiner (book, magazine, joumal, serial, symposium, catalog, etc), date, page(s), volume issue number(s), publisher, city

Initials ' . andfor country where published.

AMBROSE, AM. et al. (1933). "Further Studies on the Detoxification of

Phenylacetic Acid," J. Bio. Chem. 101 :669-675.

BATSHAW, M.L. et al. (December 1980). "Treatment of Hyperammonemic Coma

Caused by inborn Errors of Urea Synthesis," J. Pediatr. 97(6):893-900.

}i}{AM]1V ER DA] E t’f0I\"SlD}iR]_7 D

‘EXAMl':\l'F.R: Initial iI'rr:l5.:rL‘-nL'e |'.'L'\l'|$idfi[;;.‘d_ \l.*hg.}_hfi[ or not CItl::l'iLl is in cianlhnnnncu with MP'F.P 609. Draw line through citation il'no1 in ctlnlhnnnnceglj not
cnnsidcrcd. Include cc‘: nfthis lbnn with next coinmunicalibn [u u plicaticms}.

79532-3003 . US02iLEGAL23542236.1
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'"F°RMAT'°N°'S°L°SURE
STATEMENT“ A"F'“°A"T

F°”" PTO4 449 (Modified) First Named inventor Bruce SCHARSCHMIDT
(Use several sheets if necessary)

Attorney Docket No. 79532.50U3.US02

OTHER PRIOR ART-NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LEITERS), title of the article (when appropriate). title of the item
Examiner (book, magazine, journal, serial, symposium, catalog, etc), date, pageis), volume issue numberis}, publisher, city

initials Cite No. andfor count where ublished

3C BATSHAW, M.L. et al. (August 1981). “New Approaches to the Diagnosis and

Treatment of inborn Errors of Urea Synthesis," Pediatrics 68(2):290-297.

C4 BATSHAW M.L. et al. (June 10, 1982). "Treatment of inborn Errors of Urea

Synthesis: Activation of Alternative Pathways of Waste Nitrogen Synthesis and

Excretion," N. Engl. J. Med. 306(23):1387-1392.

- BATSHAW, M_L. (1984). "Hyperammonemia," in Current Problems in Pediatrics,

Lockhart, J.D. ed.: Year Book Medical Publishers, pp. 2-69.

C6 BERRY, G. T., et al., "Long-Term Management of Patients with Urea Cycle

Disorders," J. Pediatrics (2001) 138:S56-S61.

BRUSILOW, 8., et al., "Amino Acid Acylation: A Mechanism of Nitrogen Excretion

in inborn Errors of Urea Synthesis,“ Science 207:659—661 (1980).

BRUSILOW, S. W., et al., “Phenylacetylglutamine May Replace Urea as a

Vehicle for Waste Nitrogen Excretion," Pediatr. Res. 29:14?-150 (1991).

C9 BRUSILOW, S.w. et al. (September 1,1979). "New Pathways of Nitrogen

Excretion in inborn Errors of Urea Synthesis,“ Lancet 2(8140):452- 454.

BRUSILOW, S.w. (June 21,1984). "Treatment of Episodic Hyperammonemia in

Children With inborn Errors of Urea Synthesis," N. Engl. J. Med. 310(25):1630—
1634.

C?

C8

C11 BRUSILOW, S.w. (Amendment Dated July 25, 1994). “Protocols for Management

of lntercurrent Hyperammonemia in Patients with Urea Cycle Disorders,“ FDA

Application to Market A New Drug for Human Use or an Antibiotic Drug for

Human Use, Fourteen pages.

C12

Treatment of Genetic Diseases, Desnik, R.J. et al. eds, Churchill Livingstone,

New York, New York, pp. 79-94.IBRUSILOW, S.w. et al. (1991). "Treatment of Urea Cycle Disorders,“ Chapter 5 in

ERA V[l'.Vl5R ])i’\'l'E t'.‘0N.‘SllJ}il(lE D

"EXAMl':\i'ER: Initial il‘rr:l‘cru‘-ni.'e considered. whi:-Lhcr or 1101 criteria is in ciinihnnnncu with Ml"F.l" 609. Draiw line lhrough cilnlion il'no1 in ciinlhnnanccg not
considered. include co‘: nfthis lbnn with next communication [u u plicatioms).

T9532-B003 . USCi2fLEGAL23642286.1
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'"F°RMAT'°N°'S°L°SURE
STATEMENT“ A"F'“°A"T

F°”" PTO4 449 (Modified) First Named Inventor Bruce SCHARSCHMIDT
(Use several sheets if necessary)

Attorney Docket No. 79532.50U3.US02

OTHER PRIOR ART-NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LEITERS), title of the article (when appropriate). title of the item
(book. magazine, journal, serial, symposium, catalog. etc.), date. page(s), volume issue number(s), publisher, city

Cite No, andfor count where ublished

C13 BRUSILOW, S.W. et al. (1995). "Urea Cycle Enzymes." Chapter 32 in The
Metabolic and Molecular bases of Inherited Diseases, Scriver, CR. et al. eds.,

McGraw-Hill, Inc. New York, New York, pp.1187-1232.

Examiner
Initials

BRUSILOW, S.W., et al. (1996)." Urea Cycle Disorders: Diagnosis,

Pathophysiology, and Therapy," Adv. Pediatr. 43:127-170.

BRUSILOW, S.W., et al. (1995). "Urea Cycle Disorders: Clinical Paradigm of

Hyperammonemic Enecphalopathy," Progress in Liver Diseases (1995) 12:293-
309.

BRUSILOW, S. W., et al., "Restoration of Nitrogen Homeostasis in a Man with

Ornithine Transcarbamylase Deficiency," J. Metabolism (1993) 42213364339.

CALLOWAY, D_H. et al. (1971). "Sweat and Miscellaneous Nitrogen Losses in

Human Balance Studies." J. Nutrition 101 :'/7'5-786.

CALLOWAY, D.H. et al. (1971). "Variation in Endogenous Nitrogen Excretion and

Dietary Nitrogen Utilization as Determinants of Human Protein Requirements,“ J.
Nutrition 1012205-216.

CAMACHO, L.H. et al. (2007, e-pub. October 20,2006). "Phase I Dose Escalation

Clinical Trial of Phenyl butyrate Sodium Administered Twice Daily to Patients With

Advanced Solid Tumors," Invest. New Drugs 25:131-138.

CHANG J.-G., et al., "Treatment of Spinal Muscular Atrophy by Sodium Butyrate,"

PNAS USA (2001) 98(17):9808-9613.

D.) OE
ClinicaITrials.Gov!Archive View of NCT00551200 on 2007_12_11 "Dose-

Escalation Safety Study of Glyceryl Tri (4-Pheny|butyrate)(GT4P) to Treat Urea

Cycle Disorders" [accessed 5 October 2009], 4 pages.

Combined Search and Examination Report mailed on September 9, 2010, for

Great Britain Patent Application No. 10134662, filed on August 27, 2009, six
pages.

ii}{AMl'.Vl3R ])A'l'E C(7NSlDE]lIi D

"EXAMl':\l'ER: Initial il‘rr:l‘eru‘-ni.'e considered. whi:-Lher or not criteria is in cianlhnnnnce with Ml"F.l" 60‘). Draw line through citation if not in ctinlhnnanceg not
considered. Include co‘: nfthis lbrtn with ncxlcommunicatiort [u u plication(s).

79532-B003 . USCl2fLEGAL23542236.1
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'"F°RMAT'°N°'S°L°SURE
STATEMENT“ A"F'“°A"T

F°”" PTO4 449 (Modified) First Named Inventor Bruce SCHARSCHMIDT
(Use several sheets if necessary)

Attorney Docket No. 79532.50U3.US02

OTHER PRIOR ART-NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LEITERS), title of the article (when appropriate). title of the item
Examiner (book. magazine, joumal serial, symposium, catalog. etc_), date, page(s), volume issue nurnber(s}, publisher, city

Initials Cite No. andfor count where ublished

C23 Combined Search and Examination Report mailed on October 9, 2009, for Great

Britain Patent Application No. GB09155-45.8, filed on August 27. 2009, eight
pages.

COMTE, B., et al., "ldentification of Phenylbutyrylglutamine, A new Metabolite of

Phenylbutyrate Metabolism in Humans," Journal of Mass Spectrometry (2002)

3?(6):581-590.

DEFERRARI, G. et al. (1981). “Brain Metabolism of Amino Acids and Ammonia in

Patients with Chronic Renal Insufficiency," Kidney International 20:505-510.

DIAZ, G.A., et al., "Phase 3 Blinded, Randomized, Crossover Comparison of

Sodium Phenylbutyrate (NaPBA) and Glycerol Phenylbutyrate (GPB): Ammonia

(NH3) Control in Adults with Urea Cycle Disorders (UCDs)," Mol. Genet. Metab.

102276 (2011).

Examination Report mailed on October 27, 2010, for United Kingdom Patent

Application No. GB09155458, filed on August 27,2009, two pages.

Examination Report mailed February 5, 2010, for United Kingdom Patent

Application No. GB0915545.8, filed on August 27,2009, two page.

Examination Report mailed May 11, 2010, for United Kingdom Patent Application

No. GB09155458, filed on August 27,2009, one page.

C30 FDA. (August 2003). "Bupheny|® (Sodium Phenylbutyrate) Label" nine pages.

FDA Label for BUPHENYL, 6 pages.C31

C32 GARGOSKY, S. (2006). "High Ammonia Levels Are Associated With Increased

Mortality and Coma," Ucyclyd Pharma, Inc, one page.

C33 GARGOSKY, S. et al. (October 14, 2005). "Results of a Twenty-two Year Clinical

Trial: Actue, Adjunctive Pharmacological Treatment of Hyperammonemic

Episodes in Patients with Deficiencies in Enzymes of the Urea Cyc|e," poster,

Ucyclyd Pharma, |nc., one page.

EXAMINER DA'l'E C‘DNSlD}iR]_" D

"EXAMl':\l'ER: Initial il‘rr:l‘eru‘-nae considered. whi:-Lher or not criteria is in clinlhnnnncu with Ml"F.l" 609. Draiw line lhrough cilnlion il'no1 in ciinlhnnanccg not
cnnsidcrcd. lncludc co‘: nfthis lbnn with ncxlcommunicalion [u u plication(s).

79532-B003 . USCl2fLEGAL23642286.1
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'"F°RMAT'°N°'S°L°SURE
STATEMENT“ A"F'“°A"T

F°”" PTO4 449 (Modified) First Named Inventor Bruce SCHARSCHMIDT
(Use several sheets if necessary)

Attorney Docket No. 79532.50U3.US02

OTHER PRIOR ART-NON PATENT LITERATURE DOCUMENTS

-- Include name of the author (in CAPITAL LEITERS), title of the article (when appropriate), title of the itemExaminer (book. magazine, joumal serial, symposium, talog, etc.), date. pagets), volume issue numberls}, publisher, city
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UTILITY DECLARATION OF INVENTORSHIP

As a below named inventor. I hereby declare that:

My residence. post office address and citizenship are as stated below next to my name.

I believe I am the original, first and sole inventor (if only one name is listed below) or an original.
first and joint inventor (if plural names are listed below) of the subject matter which is claimed
and for which a patent is sought on the invention entitled METHODS OF THERAPEUTIC

MONITORING OF NITROGEN SCAVENGING DRUGS. the specification of which

(check One) CI is attached hereto OH

E was deposited on March 9. 2012 and accorded United States
Application No. 132417.137.

I hereby state that I have reviewed and understand the contents of the above-identified

specification, including the claims. as amended by any amendmentlsl referred to above.

I acknowledge the duty to disclose information which is material to the patentability of this
application in accordance with Title 37. Code of Federal Regulations. § 1.56.

I hereby claim foreign priority benefits under Title 35. United States Code. § 119(a)-(d) or §
365(b) of any foreign appIicaticn(s) for patent or inventor's certificate. or § 365(a) of any PCT
international application which designated at least one country other than the United States of
America, listed below and have also identified below, by checking the box, any foreign
application for patent or inventor's certificate, or of any PCT international application having a
filing date before that of the application on which priority is claimed.

Prior Foreign . . Priority ClaimedApplication Number(s)  Date oi Hung Yes No

I hereby claim the benefit under Title 35. United States Code § t19(e) of any United States
provisional applicationls) listed below.

Application Numberlsl Filing Date

611542.100 September 30. 2011

61564-668

I hereby claim the benefit under Title 35. United States Code § 120 of any United States
application(s), or § 365(c) of any PCT international application designating the United States of
America, listed below and. insofar as the subject matter of each of the claims of this application is
not disclosed in the prior United States or PCT international application in the manner provided
by the first paragraph of Title 35, United States Code § 112, I acknowledge the duty to disclose
information which is material to patentability as defined in Title 37. Code of Federal Regulations §
1.56 which became available between the filing date of the prior application and the national or
PCT international filing date of this application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: BRUCE SCHARSCHMIDT ET AL. CONFIRMATION No.: 6423

APPLICATION NO.: 13!417,137 ART UNIT: 1629

FILING DATE: MARCH 9, 2012

Fol-‘I: METHODS OF THERAPEUTIC MONITORING

OF NITROGEN SCAVENGING DRUGS

Power of Attorney by Assignee and Certification

Under 37 C.F.Fl. § 3.73(b1

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

I, the undersigned, acting on behalf of the Assignee of the entire right, title and

interest in the above-identified patent application, by virtue of an Assignment recorded

on April 9, 2012, at Fiee|fFrame 028014/0894, appoint the attorneys and agents listed

below to prosecute this patent and transact all business with the U.S. Patent and

Trademark Office in connection therewith. This appointment is to the exclusion of the

inventor(s) and their attorney/(s) and agent(s) in accordance with the provisions of 37

C.F.Fi. § 3.71.

All prior powers of attorney for this application are hereby revoked. The

Assignee hereby appoints all of the registered practitioners identified by Customer

Number 34055:

Customer Number 34055

Perkins Coie LLP

Patent — LA

P.O. Box 1208

Seattle, WA 90111-1208

Phone: (310) 788-9900

Fax: (206) 332-7198

Please direct all inquires to Patrick D. Morris at the above Customer Number.
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In accordance with 37 C.F.R. § 3.73(b), I hereby certify that I am empowered to

act on behalf of the Assignee. To the best of my knowledge and belief, title is in the

Assignee, as evidenced by the Assignment noted above.

I further declare that these statements were made with the knowledge that willful

false statements and the like so made are punishable by fine or imprisonment, or both,

under Title 18, USC § 1001 and that such willful false statements may jeopardize the

validity of this patent.

ASSIGNEE: HYPEFII NT ER EUTICS INC.

Signature:

Typed Name:

Title:

Date: 4 /L

Address: 601 Gateway Blvd., Suite 200, South San Francisco, CA 94080
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APPLICATION No.2 13i417,137 CONF. No: 6423

FILED: MARCH 9, 2012

FOR: METHODS OF THERAPEUTIC MONITORING

OF NITROGEN SCAVENGING DRUGS

Information Disclosure Statement Within Three Months of

A lication Filin or Before First Action — 37 C.F.R. 1.97 b

Mail Stop Missing Parts
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

I. Timing of Submission

This information disclosure is being filed within three months of the filing date of

this application or date of entry into the national stage of an international

application or before the mailing date of a first Office action on the merits,

whichever occurs last [37 C.F.R. § 1.97(b)]. The references listed on the

enclosed Form PTO—1449 (modified) may be material to the examination of this

application; the Examiner is requested to make them of record in the application.

Cited Information

[El Copies of the following references are enclosed:

[I All cited references

References marked by asterisks

D The following:
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Copies of the following references can be found in related U.S. Application
No. l2f350,1‘l‘l:

>14 All cited references except those marked by asterisks

|:| References marked by asterisks

III The following:

This application was filed after 30 June 2003 and no copies of U.S.

patents nor published applications are enclosed (See Notice of Deputy

Commissioner Kunin on ‘I1 July 2003).

The following references are not in English. For each such reference, the

undersigned has enclosed (i) a translation of the reference; (ii) a copy of a

communication from a foreign patent office or International Searching

Authority citing the reference, (iii) a copy of a reference which appears to

be an English-language counterpart, or (iv) an English-language abstract

for the reference prepared by a third party. Applicant has not verified that

the translation, English—|anguage counterpart or third—party abstract is an

accurate representation of the teachings of the non—English reference,

though, and reserves the right to demonstrate othenivise.

El All cited references

|:] References marked by ampersands

[I The following;

Effect of Information Disclosure Statement 37 C.F.R. 1.97 h

This Information Disclosure Statement is not to be construed as a representation

that: (i) a 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

cited information is, or is considered to be, material to patentability. In addition,

applicant does not admit that any enclosed item of information constitutes prior

art to the subject invention and specifically reserves the right to demonstrate that

any such reference is not prior art.

Fee Payment

No fees are believed due because this Information Disclosure Statement is being

filed before the mailing date of the first Office Action.

[I Applicant further submits that no fee is due in light of the following

certification under 37 C.F.R. § ‘l.9T(e) (check only one):

[I In accordance with 37 C.F.R. § ‘l.97(e)(‘l), the undersigned hereby
states that each item of information submitted herewith was cited in

a communication from a foreign patent office in a counterpart
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foreign application not more than three months prior to the filing of

this statement; or

In accordance with 37 C.F.R. § 1.97(e)(2), the undersigned hereby
states that no item of information submitted herewith was cited in a

communication from a foreign patent office in a counterpart foreign

application, or, to the knowledge of the person signing the

certification after making reasonable inquiry, was known to any

individual designated in 37 C.F.R. § 1.56(c), more than three

months prior to the filing of this statement.

However, should the Commissioner determine that fees are due in order for this

Information Disclosure Statement to be considered, the Commissioner is hereby

authorized to charge such fees to Deposit Account No. 50-2586.

Patent Term Ad'ustment 37 C.F.R. 1.704 d

[I The undersigned states that each item of information submitted herewith

was cited in a communication from a foreign patent office in a counterpart

application and that this communication was not received by any individual

designated in 37 C.F.R. § 1.56(c) more than thirty days prior to the filing of

this statement. 37 CFR. § 1.704(d).

Respectfully submitted,
Perkins Coie LLP

Date: May 16, 2012 !Patrick D. Morris!

Patrick D. Morris, Ph.D.

Registration No. 53,351

Corresgondence Address:
Customer No. 34055

Perkins Coie LLP

Patent — LA

P.O. Box 1208

Seattle, WA 98111-1208

Phone: (310) 788-9900

Fax: (206) 332-7198

79532-8003.USU2lLEGAL23646350.1
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UN111-:1) STAT:-:5 PATENT‘ Am) TRAJJEMARK OI-1-'1GI::
UNITICI) 5'i"I'-\'l‘I'T."i DICPA IITM I'N'I‘ FIII‘ l"frMI\'lI".R('I'T
United States Pfllmlt uud ’1‘1-udmnnrk l'Jl‘l‘.in-.

AIJLII rs: -',|'IIII.'\-IIE-iSIL_J‘n:I.‘:|1! Fx"‘.R P_-\T[_-IICTSPf, Ha: I H0
.-\]:x.nndna, \-"tumult ID I ,\~ I 4 Snmu-\' usruo gm

.\pPr.1c.« I'10!\‘ m rmmgg I |-'1|.1r\'(; on 37lI(‘1l)J\Tl‘l I 1'-'lR:~"l -.\'.»\M1;o »\1>I=1.1ow1’ A'.l"['Y1 r)ucroa'r .\'0,r1'I'l'I.}‘:
I3/417.137 03/U9r'2I)l2 Bnncc SCIIARSCI-IMIDT 79532.8003.USD2

CONFIRMATION NO. 6423

34055 POA ACCEPTANCE LETTER
PERKINS GOIE LLP

ggJ’sTTToEF{SE§é)1>1<11_21r§38 HIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Date Mailed: 05325/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney tiled 05216/2012.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 3? CFR 1.33.

irsantosl

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PATENT APPLICATION FEE DETERMINATION FIECOFID
Substitute for Form PTG875

APPLICATION AS FILED — PAFITI
(C~I:I|I..IrI1rI II iiluiumn 2]

NUMBER FILED NUMBER EXTRABASIC FEE

SEARCH FEE
I37 CFR I.I6iI\I til. oximn
EXAMINATION FEE
Ia? cm I Ie:uI. rm urmn
TOTAL CLAIMS
(2.? CFR I.IaIiII
INDEPENDENT CLAIMS
Ia: CFRI Isr_hII

It the specification and drawings exceed 103
sheets of paper. Ihe application size tee due is
$310 ($155 for small entity) tor each additional50 sheets or traction thereot. See 35 U.S.C.
41(a)(1){GI and 37 CFH1.1B(s).

MULTIPLE DEPENDENT CLAIM PFIESENT (37 CFR I.IB{j}‘J

APPLICATION SIZE
FEE
(37 CFFI1.1fii_s}}

' II the diiierence In CDIL||TI|"I 1 is Iess than Zero. enter "0" In Dfllumn 2.

APPLICATION AS AMENDED - PART II

I'C.cIIurnn 3!
CLAIMS

REMAINING
AFTER

AMENDM ENT

HIGHEST
NUMEI EPI

PREVIOUSLY
PAID FOR

PFIESENT
EXTRA

Tolal
I3? EFF! I lam]

IndependentI-M132‘-F1 I Ia:I1II

<
I—
2
LIJ
ED
2
u.I
E
<£

CLAIMS
REMAINING

AF TEFI
AMENDM ENT

HIGHEST
N UME EPI

PREVIOUSLY
PAID FOR

PRESENT

To1aI
13? CPR I Iscin
Independent

I3?cFR1 IE(!1fI

Appiicatnon Size Fee E37 GFFI I. I6I:}]AMENDMENTB
FIFIST PRESENTATION OF MULTIPLE DEPENDENT CLAIM [37 CFR 1 i6(j)J

SMALL ENTITY

Application or Docket Number
'I 3M1 7.1 37

OF
OTHER THAN

SMALL ENTITY

-2
NIA

NIA

E 22

SMALL ENTITY

TOTAL
AD D'L FE E

FIATEISI

ADDITIONAL
FE EIS}

ADDITIONAL
FEEISI

ADD'L FEE
‘ If the entry In column I is less than the entry in column 2. write "U" in column 3‘

"‘ If the “Highest Number Previously Paid For" IN THIS SPACE IS less than 20. enter "2I'J"
‘“ Ifthe ‘Highest Number Previously Paid For" IN THIS SPACE Is less than 3. enter *3"

The "Highest Nurnbar Praliausly Paid For (T0t:II or Independent] is lha I'I!gI"|ESl lound In the appropriate box In column 1

OTHEFI THAN
SMALL ENTITY

ADDITIONAL
FEEISI

II

TOTAL
ADD'L FEE

ADDITIONAL
""7553 FEEISI

TOTAL
A D D‘ L FE E
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UN111-:D Sn‘-;1't:s PATENT AND TRADEMARK Oi-‘l-‘ICE
UNl'l‘I'Cl') f“i"I‘-\'l‘I"J'i DICPA IITM I'N'I‘ I'll" l"( lflrlMI".R(?I'T
United Stones Patent mud ’l‘mdamnI'k l'_ll‘l'icc

midi rs: IP'.‘|:l.'\lLK'lJ.f'i|§2:‘l_J‘CEIt Fx"‘.R P_-\T[-If-.'TF5.-\]nx.nndria,\-" -nun EDI]-J-Mil
wuu-\' usrun go

1 3J4-1?, 137 03/09/2012 1629 1030 79:332.8003.[ ISU2 12 3
CONFIRMATION N0. 6423

34055 UPDATED FILING RECEIPT
PERKINS COIE LLP

POST OFFICE Box 1203 ||l||III|||l||I|||IIL!l@m]fllflfl!!mL!jMl|lllllIllllllllllfll
SEATTLE, WA 98111-1208

Date Mailed: 05f25l2012

Receipt is acknowledged of this non—pro\risiona| patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT. and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. if an error is noted on this Filing Fleceipt, please
submit a written request for 3 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Fleceipt Incorporating the requested corrections

Applicant(s)
Bruce SCHARSCHMIDT. San Francisco. CA;

Masoud Mokhtarani, Walnut Creek, CA;

Power of Attorney: The patent practitioners associated with Customer Number 34055

Domestic Priority data as claimed by applicant

This appln claims benefit of 61/564,668 11/29l2011
and claims benefit of 611542100 09I30l2011

Foreign Applications {You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http:!lwww.uspto.gov for more information.)

It Required, Foreign Filing License Granted: 0312212012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention.

is Us 13/417,137

Projected Publication Date: 04f04f2013

Non-Publication Request: NO

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

METHODS OF THERAPEUTIC MONITORING OF NITROGEN SCAVENGING DRUGS

Preliminary Class

514

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 (PCD application generally has the same

effect as a regular national patent application in each PCT—member country. The PCT process simplifies the filing
of pale nt 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 tiling.

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:f/www.uspto.gov/webloffices/pac/doclgeneral/indei-:.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:ffwww.stopfa|<es.gov. Part of a Department of Commerce initiative.
this website includes seIf~help "tooIl<its" 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 US. Government hotline at 1-866—999—HALT (1~866—999—4153).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 8: 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

page2of3
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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 applicationsls) 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 "lF 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 5 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).

SeiectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SeleotUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best
country in the world to develop technology. manufacture products. and grow your business, visit SelectUSA.gov.
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745/32 fl/P00

Pm, /Cb/g
I‘-IE I D

PATENTcl§OVCEl(ETlNG

PATENT COOPERATION TREATY JUN 2 5 2012

From the INTERNATIONAL SEARCHING AUTHORITY PER KINS GOIE LLP

To: PATRICK MORRIS
PERKINS COIE LLP
P.O. BOX 1208

_ NOTIFICATION or TRANSMITTAL or
SE“-"'E' WA 98'" 12°’E’CKETE°mT,ge:::,_I_1c THE INTERNATIONAL SEARCH REPORT AND

% Mow up THE wnrmzw OPINION or THE INTERNATIONAL
B p,.,,_._,mL.,;, SEARCHING AUTHORITY. on THE DECLARATION

" [:1 Abandoned
jlfijs r] T,-ansfc, d (PCT Rule 4-‘l.l}

D D’-“°““"5 Dateofmailing
mom’ 2 0 JUN 2012

Applimnrsor agent‘: me reference FOR FURTHER ACTION Sci: its I and 4 below
rasszaonawo "“"5’“"

international application No. International filing date

PCTMSN1 3028520 {da:r*‘mMWy¢dr} 09 March 2012

Applicant SCHARSCHMIDT. BRUCE

1. The applicant is hereby lltllificd that the international search report and the written opinion arthe International searchingAuthority have been established and are n-anstnitted hetewitlt.

Filing of ntnendments and statement under Article I9:
The applicant is entitled. if he so wishu, to amend the claims of the international application (see Rule 46}:

When? The time limit for filing such aotendrrtenls is nonnally two months from the date of nnnst-nitt.a.l of the
inlctnational Search report.

Where? Directly to the lntentational Bureau of WIPO. 34 chctnin des Colombettes
IZII Geneva 20. Switzerland. Fncsilltile No.: +41 22 333 82 70

For more detailed instructions. see PCT.-l_epliremt '.r Guide. International ‘Phase. paragraphs 9.004 - 9.0! I.

2. D The applicant is hereby notified that no international search report will be tablished and that the decimation under
Article IT(2)(a) to that effect and the written opinion of the international Searching Authority are transrnittert herewith.

3. D With regard to any protest against payment of(an) additional feets) under Rule 40.2. the applicant is notified that:

D the protest together with the decision thereon has been rransrnitted to the international Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision h been made yet on the protest; the applicant will be notified as soon as a decision is made.
4. Reminders

The applicant may submit comments on an i.nl'on-nal basis on the written opinion ofthe International Searching Authority to the
international Bureau. The lntemational Bureau will send a copy of such comments to all designated Otlices unless an
international preliminary examination report has been or is to be established. Following the expiration ol’3l'.| months from the
priority date, these comments will also be made available to the public.
Shortly alier the expiration of [3 months from the priority date, I.lte international application will be published by the
International Bureau. if the applicant wishes to avoid or postpone publication. It notice of withdmwal of the international
application. or of the priority claim. must reach the International Bureau before the completion of the technical pre:pa.t'all0l't5 for
international publication (Rut 90bi.r.l and 90br‘.r.3).
With.in I9 trtolttlta froth the priority date. but only in respet: ofsome designated Oflices. a demand for imernational preliminary
examination rnttst be filed ifthe applicant wishes to postpone the entry into the national phase ttotll 30 months from the priority
date (in some Ottiees even later); otherwise. the applicant must. within 20 months fi'0lI1 the priority date. perforrn the prescribed
acts for entry into the national phase before those dfiignaled Oflict-_s.
In respect at‘ other designated Ollioes, the time limit of 30 month: {or later) will apply even il'no demand is filed within 19months.

For details about the applicable time limits. Oflioe by Office, see www.wipo.intipctiettJlcsI.-Jtinte_limits.h'trn| and the
PCT Applinrmt '.r Guide. National Chapters.

Name and mailing address of the ISM fiufllofilcd 01500!’
Mail Stop FC1’. At'tt1.'lSNlJ5
: H I,” F :3 Elaine R. CopenlteavarP.O. Boa I459. Alanandtlb. vuoinla 22313-1450 - PCT H-olodoa-It srt-are-«taco

Facsimile ‘No. 511-213-soot - . WT 059 57"???-7”‘

Fonn PCTII SAIZZD (July ZOIO)
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PATENT COOPERATION TREATY

PCT

IN'I'ER.NA'I'IONAl.. SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applialttfs or agent's file reference FOR FURTHER we palm pc-msN210
?9532BOD3WO ACTION as well as. what applicable, item 5 below.

International application: No. International filing dale (day/ntontfljvew) (Earliest) Priority Date (dcyut/moutlnfirearj
PC',Tfl_|S201 2f02B620 09 March 2012 3D Setltatnbor 201 ‘I

 bHMIDT. BRUCE

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article I ii. A copy is being trartsntitted to tile International Bureau.

This international search report consists of a total of 2‘ sheets.
D It is also accompanied by a copy ofench prior tut document cited in this report.

I. Basia oftlte report

it. With regard to the language. the international search was carried out on the basis of?

the international application in the language in which it was tiled.

D a translation oflhe intemational application into which is the language of
a translation furnished for the purposes of international Search (Rules l2.3(a) and 23.l(b)).

b. El This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 9| (Rule 43.6bt‘.r{a)).

e. D With regard to any nucleotide andlor amino acid sequence disclosed in the international application, see Box ‘No. 1.

2. D Certain claims were found unsearehable (see Box. No. II).

3. l: Unity of Invention is Inciting (see Box No. Ill).

4. with regard to the title.

the text is approved as submitted by the applicant.
El the text has been established by this Authority to read as follows:

5. With regard to the abstract,

the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2. by this Authority as it appears in Box No. IV. The applicant
may. within one month ti-om the date ofmailing ofthis international search report, submit comments to this Authority.

6. With regard to the drawings.

a. the figure of the drawings to he published with the abstract is Figure No. 2

as suggested by the applicant.
l:l as selected by this Authority. because the applicant failed to suggest a Figure.
B as selected by this Authority, because this figure better characterizes the invention.

b. El none ofthe figures is to be published with the abstract

Form PC'l'.flSA!2I0 (first shut!) (July 2009)
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INTERNATIONAL SEARCH REPORT Intarrntimral application No.
PCTt‘US2012flJ2

A. CLASSIFICATION OF SUBJECT MATTER

lPC(8) - A61K 49100 (2012.01)
USPC — 424I9.2 _

According to International Patent Classification (WC) or to bout national cltnsitication and IPC
B. FIELDS SEARCHED

Minimum documentation s¢archetl(t:ia!sifiott1iort system followed by ciassifioatiott symbols)
|FC[B} - A613 5'00: A61K 311192: A.51l(49.i'lJB.' A51 P 131110 (2012.01)
USPG - 42-Ili9.2; 5141563; 600822. 341

Docrttnentation searched other than rrtiIri|t1I.rnI dcctufiontnllon to tlteetrrettt that such do-otmrenta are ittclutlad in the fields searched

Electronic data base mnsullod during the intemational search (name ofdata base and, where practicable. search re:-Ins used}
Pathaso, Googla Patent. Google. Puhlutecl

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catcgor-y‘ Citation ofdocttmont, with indication, when appropriate. oi‘ the relevant passages Relevant to claim No.

us zotttrouoaaaa A1 (SCHARSCHNDT1 14 January 2010 (14.01.2010) anrlro doournant

ENNS at al.. survival altar Tmnt.rr1nnt with Pharrylaootto and Bonzoola tor Ursa-Cycle
Disorders, N Engl J Med 355; 22. 31 May 200?. entire docurnont.

us 6.219.567 B1 (EGG-ERS at at) 11' April 2001 (17.04.2001) atttira dractrmanl

LEE at al.. Phase 2 Comparison oi A Novel Arrtrnonia Soavenglng Agent with Sodium
Phanyibutyrate in Patients with Urea Cycle Disorders: Salaty, Phannaookirrolha. and Amrnunia
Control. Moi. Genet Motah. 100(3) July 2010 antina document

LICHTER-KONEGKI at al., Arnrnortia Control with Unaa Cycle Disorders (UCDS): Fhasa 2
comparison of sodiurn pharryihutyrate and glycerol tirynylhulyrata. Mol. Genet. Metals. 103
6 May 2011. entire document

D Further docttrrtents are listed in the continuation of Box C. El
' SW“ '=”E““'== “T ‘M ‘‘“°“"‘-''“1 '1“ later docurncrttpubiished aflertlte irtterrraliortai filing date or riority
"A" docurrtu-it defining the general state of the nrtwhirrh is not oonatdered date and not In oorrfliet with the t:_nn'on but cited Io rm erstand

Io beofputiouinr relevance the principle or theory underlying e invention

"F Htiifl Intriiwinn or Patent bin tmblished on or afler the inwmtimal "x" aonnnun or pnnicutn relevance; the claimed invention caltrtot hefillfln Ill" oonsidered novel or cannot be corrsideted to involve an inventive
"L" docntnent whiclt may throw duutls on priority cln.irn(s) or which is 5'39 W1'|¢1" “'9 dW|m9"l i5 "*9" 33095

oiled to establish the puttlioatiort date of mother citation or other ..Y.. dommfln of - . . .- _ pa_.r'trr.-ular relcynrrt:e:_the ciatated rnvenlr n uumot be
__ "”°"' mm“ I5" swarm} , _ , 1 considered to involve an Inventive step when the ?1ocItI11enl is

“O doeumertt refernng to an oral disclosure. use. exltrintton or other ¢t1Il1'lb1l|.ed_Wlll'l one or moreother 5_l.l.Cl| dal'.l¢tlI.I'I'lEl'|tI.5l.I€.ltt’-t‘.lrItlIil'I81iorrnrttnrts hang olrrvrous in I person skilled in tire art

up" fiery: ||Il‘l;l|:§5l:|:iI|I'il1n:|ftBIh¢inlenIIliDnIl lilirtgdanzhutlarerthan ..&.. dmumm mm” ahhegme mm mm“,
Date oftl-re actual completion ofllte international search Date ofntniling ofthc international Search repon

°'””“”°" 2 0 JUN 2012
‘Name and mailing address of the ISAIUS Authorized ofliotrr‘.

Mail Stop PCT. Ann: ISNUS. Cornmlsslonarfor Palants Blaine R. coponheaver

FLO. Box 1450. Alexandria. Virginia 22313-1450 Pm, fir”F:miI:Il.l.'lt: NO. 571-273-3201 pct asp; 57-|.27:.rn4

Fonn l-‘*C'l‘flS.A!2lO (second sheet! (July 2009)
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PATENT COOPERATION TREATY

From the
l'N'I'E.RN'ATlClNAL SEA RCHING AUTHOR.I'l'Y

T°= PATRICK MORRIS
PERKINS COIE LLP
PO. BOX 1208

SEATTLE. WA 9811 1-1203 WRITE" °''"'"°" 0‘: THEl'NTERNATIONAL SEARCHING AUTHORITY

[PCT Rule 43bt's.l)

Date of rtta.ilI‘.ng

rm-onrww-w 20 JUN 2012

?95328Dt)3WO Sec wraitraph 2 below

international application No. International filing date (day/mavwllvbrem-) Priority date (dag-Vmonhfitvear)

09 March 2D12 30 September 2011
International Patent Classifiutinn (IFC) or both national classification and IPC
IPC(B) - AB1K 49.lGD (2012.01)
USPC - 42419.2

Applicant SCHARSCHMIDT. BRUCE

Basis ofthe opinion

Priority

Non-establishment oropinion with regard to novelty. inventive step and industrial applicability

Leek ofuniry of invention

Rea-soned statement under Rule 43bit-.l(a](i)1.t-ilh regard to nove1ty,in-rtntive step or industrial applicability;
citations and explanations supporting such statement

_ VI Certain documents cited

BB! No. VII Certain defhcts in the international application

Box No. Vlll Certain observations on the international application

. FURTIIERACTION

Ira demand for internationni preliminary examination is made, this opinion will be constdued to be a written opinion of the
lntemationnl Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Atttltority
other than this one to he the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. Ibt'.r(b] that written
opinions of this International Searching Authority will not be so oonsitlered.

Iftbis opinion is. as pmvided above. oonsitlered to be I written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together. where nppropriate. with amendments, before the expiration of! months fiunt the date ofmailing of!-'onn
PCTIISAIJZD or before the expiration of}: months from the priority date. whichever expires later.
For fi.It1her options. see Form PCTHSAIZZO.

Name and n'|a,i.Ii,|1,g a.dd.n:ss orth: [sinus Due orcompletion of this opinion Authorized. offloer.

 ‘mws 04 June 2012 Elaine R. Gopanhasvar
P.o. Butt 1450. Atmumn-In. Virginia 22313-1450 P“ H _ 91mm
Facsimile No. 571-273-3201 POT can 511-2r2~7rn

Form PCTHSAIIS7 (cover sheet) (Jilly 201 I)
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into-matioael application No.WRITTEN OPINION OF THE PCTIU52Dl2m26620
INTERNATIONAL SEARCHING AUTHORITY

Box No. I Basis of this opinion

I. With regard In the language, this opinion has been established on the basis of:

K4 the international application in the language in which it was filed.

CI in translation ofthe ittlemational application into which is the language of a
ttansltttion furnished for the purposes of international search [Rules l2.3(a) and 23.1031).

2. D This opinion has been established taking into account the reettlleetlon oran obvious mistake auutotized by or notified
to this Authority under Rule 91 (Rule -Bots. 1(3))

3. with regard to any nucleotide l.IltUill' amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)

3 Bl] PZPBI

D in electronic form

b. (li.n1e]

Z In the international application as filed

D together with the intetnational application in electronic form

[I subsequently to this Authority for the ptnpases ofsearch

4. D in addition. in the case that more titan one version or copy are sequence listing has been filed or furnished, the required
statements that the infomtation in the subsequent or additional copies is identical to that in the application tts filed or
does not go beyond the application as filed, as approptiate. were lltraislted.

5. Additional comments:

Forth PCTHSMZBT (Box No. I) (July 2011)
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Box No. V Reaeoned statement Imtler ‘Rule 43bts.l(a}(i) with regard to novelty. Inventive step or industrial applicability:
nlrarieasend explanations supporting such statement

Statement

Novelty (N)

inventive step (IS)

Industrial applicability (IA)

2. Citations and explanations:

claims 16? and 9-12 lack novelty under PCT Article 33(2) as being anticipated by Soiiarschmldt et el. (herealter Scharsohmldrj.

Regarding claim 1. scharschmidt discloses the method (method. Para. [0039]] lor deterrninlng whether to increase a dosage at a nitrogen
sr.-aven-glng drug in a subject (adjusting the schedule and dose ct‘ orally administered nitrogen scavenging drugs. Para. (00201) currently
receiving the nitrogen scavenging drug {method involves administering an initial dosage of the prorlrug that is selected based on the
petiertfs t:.tt'i'erl| aoeage (already receiving a drug). Para. I004-Ii) comprising:

a) measuring a fasting blood ammonia level (PKJPD modeling (a measurement) or ammonia in tested and led (subjects). Para. (02121) for
the subject (subjects. Para. (D2131);
bl comparing the fasting blood ammonia level to the upper limit or nonnal for blood ammonia level ('{ooI'rtpurit'ig lasting with) normal upper
firnil for venous (blood) arnmonla. Para. [D201]. I‘-llasrrta upper limit ot nonrtal. Para. {D0941} to delen-nine vvhetherto increase the dosage of
a nitrogen scavenging drug (determining and adjusting the dose or an ammonia scavenging drug. Para. (00411). wherein the dosage
needs to be increased il'tha lasting blood arnrnonia level is greater than half the upper iimitol norrrlal lor blood ammonia level (lithe
ammonia mntrol is inadequate. the dosage clthe nitrogen scavenging drug can be increased. Para. [D083]: ammonia value after
HPN-tun treatment (26.1 umotil.) was within the nom'Iai range and above the upper limit ol normal {ULt~l) alter sodium PB (upper limit of
normal is apprmtintatiey 26 lo 35 umoii'L: hair the upper limit ol normal is about 13 to 17.5 umolit. which is greater than 26. 1 urnolrl.}. Para.
(020113.

Regarding claim 2. Sdtarsohmidt discloses the method (method. Para. (00391) tor deterrninlrtg whether to administer a nitrogen
scavenging drug (adjusting the schedule and dose or orally adminisiierod nllrogan scavenmng dntgs. Para. [0020]] to a subject having a
nitrogen retention disorder (retention states including urea cyde disorders and liver disease. Pore. jfiliiflitl) oatrrprieirg:

a) measuring a lasting blood ammonia level tor the subject (Pl-UPD modeling (a measurement} or ammonia in faster! and led (subjects).
Para. (D2123) lortha subject (subjet':i.a. Para. [0213])c and

b) oomparing the lasting blood ammonia level to the upper limit at nomtal for blood ((oornparing) normal upper limit for venous (blood)
ammonia. Para. [Ci2l:i1j. plasma upper limit or normal. Porn. {(1094:} arnrnonia levels to determine whether to administer a nitrogen
scavenging drug to the subject (determining the doseor an ammonia smvanging drug to be administered. Para. I £10411}. Iirltenain a
nitrogen scavenging drug needs to be administered to the subject it the lasting blood ammonia level is greater than halrthe upper limit at
normal lot blood ammonia iavol (adjusting the initial dosage of the new dntg based upon ammonia control. Pare. [D099]: (ammonia value
altar HPN-100 treatment (25.1 urnolll.) was within the normal range and above the upper limit ol nonnal [ULN) alter sodium PB (upper
limit or non-net lsapproxlmetley 26 to 35 umoli'L: hair the upper limit orncm-tai is about 13 to 17.5 umoirL which is greater than 26.1
umoi.i‘L). Pare. (62011).

Form PC'I'flSA.i'23T (Box No. V)(JtI])' 20] I)
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Supplemental Be:

In case the speech any ofthe preceding home is not sufficient.
Contirruetion of:

Regarding deirn 3. Sdrersohrnldt discloses the method (method. Pare. {D0391} or treating a subject with a nitrogen retention disorder
(dosing schedule and dose adjustment: necessary tor treatment or nitrogen retention states including urea qrde disorders and liver
disease oomplloeled by hepatic encephalopathy. Pars. [ilt.‘l6Ii])wito has previously been administered a nitrogen soevenglng drug (method
involves edrrtlnletering an initial dosage oi the prodrug that is selected based on the patients current dosage (‘already reoelving a drug}.
Pare. [I10-64]) oornprlstng:

at rneesurittg a fasting blood errononia level (Pl<i'PEl modeling (a meesurernerrtl of ammonia In tested and led (subjects). Pare. rozrzn tor
the subject. (s1.rt'rjeete. Para. 113]]: and
b) ournpering the testing blood emrnonte level to the upper lirnltof nonnal [or blood ammonia level and administering en increased dosage
olthe nitrogen aeevenglng dmg (If the ammonia oentrol is inadequate. the dosage of the nitrogen scavenging drug can be increased. Peta.
|0t'.ttl3]) it the resting blood ammonia level is greater than hettths upper limit of nonnel for blood ammonia level (ammonia value after
HPN—10tt (26.1 urnetil.) was within the norrnel nrnge at 26 to 35 urnotrL and above the upper limit or normal (ULN) alter endtum PB (upper
limit or normal leepproxirnetley 26 to 35 umoti‘L: hell the upper limit or nonnal is about 13 to 17.5 uI'I'to|!LwtItot'r is greeterthen 26.1
urnolJL). Para. 102011).

Regarding oieim 4. Sotrerschrrrlrlt discloses the method or claim 1. Sdtarsohmidl discloses further oomprising: o) edrniltlstefing an
Increased dosage of the nitrogen scavenging dmg it the need exists (treatment with an ammonia scavenging agent as dosorihed in this
invention is detennined ollnlmiiy if the sublect is in need oi such treatment. This clinical deiennlnsiton would be based upon e variety or
tectors (e.g. signs and syrrtplorrts of hepeltc enoapltalopathy in patients with drrhosts. elevated blood arnrnonie levels). Para. |0221));

Ftegerdirtg claim 5, Schersohrrridt discloses the method ol any or oieirus 1-3. Scharechmldt discloses wherein the nitrogen retention
disorder is selected l'rom the group oonsisting of e urea cycle disorders and hepatic encephalopathy (urea cvde disorder. Pera. [our],
hepatic encephalopathy. Pare. [lJO41]J.

Regarding claim 6. sdrersohmldt discloses the method ol any ofo-iairrts 1-3. Soheleohmldl discloses wherein the nitrogen scavenging drug
to a PM prodrug (prodruge of PAA. Pare. D2171).

Regarding deinr 7. schareohrnldt dlecioeos the method oi olein-I 6. Soireleottrnidt discloses wherein the PM erodrug is selected front the
group mnsisting or giyoeryt tri-|4—phanylbulyrate}(HPN-100]. phenylbutyrir: add (PEA). sodium PEA (NaPEA), end a oomblnetton of two or
more or HPN-too. FHA. and NePBA (HPN-100. Para. ltltlzcil).

Regarding claim 9, Sdursoienidt discloses the method oi ctstm 3 or -I. Schereohrnidt disdoseo wherein adrnlnis1ering an increased
dosage of the nitmgen scavenging drug produoes a rtomtel average daily ammonia level in the subject (administering the eiiective dosage
of HPN-100 leitadlva dose may require irueaasing or decreasing the drug) to the patient prelerebiy produces a normal plasma ammonia
level In the patient. Fara. [01-I21); nitrogen scavenging drug may need to be increased. Pare. {onset}.

F-tegarctlng eteim ‘til. Sotrersotrmidt discloses the method oi‘ any oi claims 1-5. Schereohrnldt dtsoioees turther comprising the step at
detemtlning an upper limit of normal for blood ammonia level for the subleet prior to step (in) (monitoring the street or the initial dosage oi
HPN~1tlo oonsiets eseenttetiy oi‘ delerrrlinlng the petlenre urinary ohenyleoetyl giuiemine (PAGH) output andlor total urinary nitrogen.
Administering the etrectlve dose of HPN-100 to the patient produces a nonrtet plasma ammonia level. Plasrne ernrnonle tn the patient can
be a level of about 35 or about 40 umotfL {determining the upper ml‘: of normal tor the euhleot via urinary excretion or PAGN prior to step
is). Para. [D1-12]); the normal upper limit for venous (blood) ernrnonie varied among the study sites from 26 lo 35 umo|tL. Para. [0201}}.

Regarding claim 11. Sdratsctunidi rllsdoses the method of any oi claims 1-3. Schereoltmldl discloses wherein the upper limit oi normal
blood arnrnnnh level is 35 umoili. (upper limit or normal for subjects is between 26 to 35 urnoti'L. Pare. {D0941}.

Regarding olelm 12. Soherschrnidl discloses the method or claim 5. Scharachmidt discloses further comprising:
1:) rrraesuring urinary PAGN excretion Imeasrlring PABN exmrtion, Pare. [tlIt95Il2 and
at determining an elective dosage oi’ the PM (effective dose. Para. [l.'l14D|l. prodrug based on a mean conversion at PM prodrug to
urinary PAGN of so-‘rest. (determining an amount at the PM prodnrg needed to mobilize the target amount oi urinary FAGN based on
about 60% to about T596 conversion otlhe FAA prodnrg Into urinary PAGN, Para [O1-18])‘

Form PC'1"r't5AJ237(Supp1r:merrtel Box) (July 20] I)
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Cfalm B tacks an inventive step under PCT Article 33(3) as being envious aver Sdlarachmirit at al.(I1aIeaI'ter Sum-sd1rnicrt) in View of
Ennis et al. {hereafter Ennis).

Regarding claim 5. Scharsuhrnldt discloses the method a! any nf claims 1-3. Schalachrntdt tells to explicitly disclose wherein the nitrogen
ewvenging drug is aodiurn banzoete. Ennis Is In the field or treating urea cycle cleansers with phenylanalate and benzeare and teaches the
use of sodium herraoate to treat patients with ammonia dlauldmu (sodium bermoate therapy in patients. P9. 1. Lns.t-16}. it woutd have
been envious to one nfurdinury sidii in the art at the time nfthe invention to use me therapeutic drug sadltm bemoate as taught by Ennis
with the rnelhad of Sdmraclunidt. The rnulhretlen would have been to lower plume arnrnoniurn tents and Improve the survival of patients
with lethal urea-cyde enzyme detects (Ennis. lower plasma amrnnnluln levels and lrnpruve survival In smell aahorts In patients with
historically lethal urea-cyde enzyme delects. Pg. 1. Lna. 1-16).

Clairns 1-12 meat the u-ileria not out In PCT Nude 33(4). and mu: have lndustriai applicability because the subject matter flair-and can be
made or used In industry.

Form Pcms.u231 (suppluncnlal am) {July 20: 1)
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March 18, 2012
STN Adds Chinese Patent Full Text Database 4 CNFULL
Get the Content You Need Sooner with ePub Ahead of Print
Records Available in MEDLINE on STN!

NAPRALERT Updated with More Natural Products Information
CAS Expands Global Patent Coverage ~ The Eurasian Patent
Organization Becomes 63rd Authority on CA/CAplus
DWPI Database (WPINDEX, WPIDS, WPIX) Enhanced with
Numerical Property Search Feature
RS5 Delivery for STN Alerts (SDIs] is Now Available on STN
INIS, BABS and GMELIN97 Databases Removed from STN
Reload of ESTA Database

Search DOIs in CA/Caplus on SIN
Get the Latest Version of STN Express, Version 8.5.1!
INPADOC Databases-Update on Japanese Legal Status Information
INPADOC Databases—Enhanced Coverage of US Citation Data
INPADOCDB: Legal Status in Original Language Available
Keep Current with Weekly SDI Packages Now Available on STN
More Frequent Updates to the Emtree Thesaurus in Embase on STN
Provide Earlier Access to the Latest Drug and Medical
Terminology
INPADOCDB: Enhanced Display Options
Upcoming Reload of AEROSPACE: Effect on SDIs,
Profiles and Saved Answers

Launch of new PQSciTech Database, Created from 25 Individual
CSA Databases Allows More Efficient Searching on STN
Reload of ENCOMPPAT/Q Databases

More Experimental Property Data in CA5 REGISTRY
Reload of ReaxysFi1e on STN — Significantly More Content Added
and Updates are Resumed
Redesigned CAS Website to be Launched on August 5,

Manual

2012
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NEWS 31 AUG 6 INPAUOC: German Patent Coverage Resumed
NEWS 32 SEP 10 Get More Current Reaction Information with Daily Updates to

CASREACT
NEWS 33 SEP 10 Predict when CAS REGISTRY Hits W0 Million
NEWS 34 SEP 20 Reload of METADEX — Effect on SDIS and Saved Answers

NEWS 35 SEP 24 Expanded Embase Database Coverage on STN Includes More
Biomedical and Pharmacological Content from Conferences

NEWS 36 OCT 19 MARPAT Backfile Expansion Update
NEWS 3? OCT 23 Embase‘s Emtree Thesaurus Updated
NEWS 38 OCT 29 New Japanese Full-Text Patent Database Now Available on STN
NEWS 39 NOV 13 Upcoming Reload of AGRICOLA — Effect on SDIS, Manual Profiles

and Saved Answers

NEWS EXPRESS 23 MAY 2012 CURRENT WINDOWS VERSION IS V8.b.l,
AND CURRENT DISCOVER FILE IS DATED 20 JULY 2012.

NEWS HOURS STN Operating Hours Plus Help Desk Availability
NEWS LOGIN Welcome Banner and News Items

NEWS TRAINING Find instructor—led and se1f—directed training opportunities

Enter NEWS followed by the item number or name to see news on that
specific topic.

All use of STN is subject to the provisions of the STN Customer
agreement. This agreement limits use to scientific research. Use
for software development or design, implementation of commercial
gateways. or use of CAS and STN data in the building of commercial
products is prohibited and may result in loss of user privileges
and other penalties.

1' i‘ 1' ‘I’ 1' i’ W 1' R i’ 1' '1' ‘I’ i’ W i‘ 9! W ‘A’ W 1‘ W ‘R i' ‘# W ‘A’ I’ i‘

FILE 'HDME' ENTERED AT 07:15:31 ON 16 NOV 2012

=> file caplus
COST IN U.S. DOLLARS SINCE FILE TOTAL

ENTRY SESSION
FULL ESTIMATED COST 1.68 1.68

FILE 'CAPLU8‘ ENTERED AT D7:19:34 ON 16 NOV 2012
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
PLEASE SEE "HELP USAGETERMS" FOR DETAILS.

COPYRIGHT (C) 2012 AMERICAN CHEMICAL SOCIETY (ACSJ

Copyright of the articles to which records in this database refer is
held by the publishers listed in the PUBLISHER (PB) field (available
for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.
The CA Lexicon is the copyrighted intellectual property of the
American Chemical Society and is provided to assist you in searching
databases on STN. Any dissemination, distribution, copying, or storing
of this information, without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 - 16 NOV 2012 VOL 157 ISS 22
FILE LAST UPDATED: 15 Nov 2012 (20121115/ED)
REVISED CLASS FIELDS (/NCL) LAST RELOADED: September 2012
USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: September 2012

CAplus now includes complete International Patent Classification (IPCI
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reclassification data for the fourth quarter of 2012.

CAS Information Use Policies apply and are available at:

http://www.cas.org/legal/infopolicy

This file contains CA3 Registry Numbers for easy and accurate
substance identification.

=> 5 "nitrogen scavenging"
951198 "NITROGEN"

4883 "NITROGENS"
954619 "NITROGEN"

("NI'I‘ROGEN" on “NI'IROGENS")
44689 "SCAVENGING"

20 "SCAVENGINGS"
44704 "SCAVENGING"

(“SCAVENGING“ OR “SCAVENGINGS"l
32 "NITROGEN SCAVENGING"

( "NITROGEN" (W) "SCAVENGING")

3 ll and PAA
10799 FAA

573 PAAS
11191 PAA

(FAA OR PARS)
L2 1 L1 AND PAA

=> d 12 ibib ab

L2 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSION NUMBER: 2D1D:7U885U CAPLUS
DOCUMENT NUMBER: 154:4?T123

TITLE: Phase 2 comparison of a novel ammonia scavenging agent
with sodium phenylbutyrate in patients with urea cycle
disorders: Safety, pharmacokinetics and ammonia
control

AUTHORIS): Lee, Brendan; Rhead, William; Diaz, George A.;
Scharschmidt. Bruce F.; Mien, Asad; Shchelochkov,
Oleg; Marier, J. F.; Beliveau, Martin; Mauney, Joseph;
Dickinson, Klara; Martinez, Antonia; Gargosky.
Sharron; Mokhtarani, Masoud; Berry, Susan A.

CORPORATE SOURCE: Baylor College of Medicine, Houston, TX, R814, USA
SOURCE: Molecular Genetics and Metabolism (2010), 100(3),

221-228

CODEN: MGMEFF; ISSN: 1096-7192
PUBLISHER: Elsevier B.V.
DOCUMENT TYPE: Journal

LANGUAGE: English
AB Glycerol phenylbutyrate (glyceryl tri (4—phenylbutyrateJ) (GPB) is being

Studied as an alternative to sodium phenylbutyrate (NaPBA) for the
treatment of urea cycle disorders (UCDs). This phase 2 study explored the
hypothesis that GPB offers similar safety and ammonia control as NaPBA,
which is currently approved as adjunctive therapy in the chronic
management of UCDs, and examined correlates of 24~h blood ammonia. Methods:
An open—label, fixed sequence switch-over study was conducted in adult UCD
patients taking maintenance NaPBA. Blood ammonia and blood and urine
metabolites were compared after 7 days (steady state) of TID dosing on
either drug. both dosed to deliver the same amount of phenylbutyric acid
(PBAJ. Results: Ten subjects completed the study. Adverse events were
comparable for the two drugs; 2 subjects experienced hyperammonemic events
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on NaPBA while none occurred on GPB. Ammonia values on GPE were

.apprx.30% lower than on NaPBA (time—normalized AUC = 26.2 VS. 38.4
umolXL; Cmax = 56.3 vs. 79.1 pmol/L; not statistically significant),
and GPB achieved non—inferiority to NaPBA with respect to ammonia
(time-normalized AUC) by pOSt hoc anal. Systemic exposure {AUCO—24) to
PEA on GPB was 27% lower than on NaPBA [540 vs. 739 pg h/mL), whereas
exposure to phenylacetic acid (PAR) (575 vs. 596 ug h/mL) and
phenylacetylglutamine (PAGN) (1098 vs. 1133 pg h/mL) were Similar.
Urinary PAGN excretion accounted for .apprx.b4% of PBA administered for
both NaPBA and GPB; other metabolites accounted for <1%. Intact GPB was
generally undetectable in blood and urine. Blood ammonia correlated
strongly and invereeiy with urinary PAGN (r = -0.82; p < 0.0001) but
weakly or not at all with blood metabolite levels. Conclusions: Safety
and ammonia control with GPB appear at least equal to NaPBA. Urinary
PAGN, which is stoichiometrically related to nitrogen scavenging, may
be a useful biomarker for both dose selection and adjustment for optimal
control of venous ammonia.

OS.CITING REF COUNT: 8 THERE ARE 8 CAPLUS RECORDS THAT CITE THIS RECORD
(8 CITINGS)

REFERENCE COUNT: 13 THERE ARE l3 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

=> FIL STNGUIDE
COST IN U.S. DOLLARS SINCE FILE TOTAL

ENTRY SESSION
FULL ESTIMATED COST 11.77 13.45

FILE 'STNGUIDE‘ ENTERED AT 07:20:35 ON 16 NOV 2012
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT

COPYRIGHT (C) 2012 AMERICAN CHEMICAL SOCIETY (AC5)

FILE CONTAINS CURRENT INFORMATION.

LAST RELOADED: Nov 9, 2012 (20121lD9/UP].

=> d his

(FILE 'HOME‘ ENTERED AT 0Y:l5:37 ON 16 NOV 2012)

FILE ‘CAPLUS' ENTERED AT 07:19:34 ON 16 NOV 2012
32 S "NITROGEN SCAVENGING"

1 S L1 AND PAR

FILE ‘STNGUIDE' ENTERED AT 0?:20:3b ON 16 NOV 2012

11 and butyric
"NITROGEN"

0 "SCAVENGING"
0 "NITROGEN SCAVENGING"

(“NITROGEN"(W)“SCAVENGING")
0 BUTYRIC
0 L1 AND BUTYRIC

ll and phenylbutyric
0 "NITROGEN"
0 "SCAVENGING"
0 "NITROGEN SCAVENGING"

("NITROGEN"(W)“SCAVENGING")
0 PHENYLBUTYRIC
0 L1 AND PHENYLBUTYRIC
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=> s nitrogen
L5 0 NITROGEN

=> file caplus
COST IN U.S. DOLLARS SINCE FILE TOTAL

ENTRY SESSION
FULL ESTIMATED COST l.62 15.07

FILE 'CAPLUS‘ ENTERED AT 07:31:11 ON 16 NOV 2012
USE IS SUBJECT TO THE TERMS OF YOUR SIN CUSTOMR AGREEMNT.
PLEASE SEE "HELP USAGETERMS" FOR DETAILS.
COPYRIGHT (C) 2012 AMERICAN CHEMICAL SOCIETY (AC5)

Copyright of the articles to which records in this database refer is
held by the publishers listed in the PUBLISHER (PE) field (available
for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.
The CA Lexicon is the copyrighted intellectual property of the
American Chemical Society and is provided to assist you in searching
databases on STN. Any dissemination, distribution, copying, or storing
of this information, without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 - 16 Nov 2012 VOL lb? ISS 22

FILE LAST UPDATED: 15 Nov 2012 (20121115/ED)
REVISED CLASS FIELDS (/NCL) LAST RELOADED: September 2012
USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: September 2012

CAplus now includes complete International Patent Classification (IPCJ
reclassification data for the fourth quarter of 2012.

CAS Information Use Policies apply and are available at:

http://www.cas.org/legal/infopolicy

This file contains CA3 Registry Numbers for easy and accurate
substance identification.

=> s nitrogen
951198 NITROGEN

4883 NITROGENS
L6 954619 NITROGEN

(NITROGEN OR NITROGENS)

s 16 and scavenging
44689 SCAVENGING

20 SCAVENGINGS
44704 SCAVENGING

(SCAVENGING OR SCAVENGINGS)
1850 L6 AND SCAVENGING

S 17 and PAA
10799 FAA

5T3 PAAS
11191 FAA

(PAA OR PEAS)
1 L7 AND PAR

d l8 ibib ab



112 of 210

L8
ACCESSION NUMBER:
DOCUMENT NUMBER:
TITLE:

AUTHORIS):

CORPORATE SOURCE:
SOURCE:

PUBLISHER:
DOCUMENT TYPE:
LANGUAGE:
AB

GS.CITING REF COUNT: 8

REFERENCE COUNT: I3

CAPLUS COPYRIGHT 2012 ACS on STN
2Ul0:7D885D CAPLUS
l54:477l23

Phase 2 comparison of a novel ammonia scavenging
agent with sodium phenylbutyrate in patients with urea
cycle disorders: Safety, pharmacokinetics and ammonia
control

Lee, Brendan; Rhead, William; Diaz,
Scharschmidt, Bruce F.; Mian, Asad;
Oleg; Marier, J. F.; Beliveau, Martin; Mauney,
Dickinson, Klara; Martinez, Antonia; Gargosky,
Sharron; Mokhtarani, Masoud; Berry, Susan A.
Baylor College of Medicine, Houston, TX, R814, USA
Molecular Genetics and Metabolism (2010), 100(3),
221-228

CODEN: MGMEFF; ISSN: 109E~7192
Elsevier B.V.
Journal

English
Glycerol phenylbutyrate (glyceryl tri (4—phenylbutyrate}) (GPB) is being
studied as an alternative to sodium phenylbutyrate [NaPEA) for the
treatment of urea cycle disorders (UCDS). This phase 2 study explored the
hypothesis that GPE offers similar safety and ammonia control as NaPBA,
which is currently approved as adjunctive therapy in the chronic
management of UCDs, and examined correlates of 24—h blood ammonia.
An open—label, fixed sequence switch—over study was conducted in adult UCD
patients taking maintenance NaPBA. Blood ammonia and blood and urine
metabolites were compared after 7 days (steady state) of TID dosing on
either drug, both dosed to deliver the same amount of phenylbutyric acid
(PEA). Results: Ten subjects completed the study. Adverse events were

ANSWER 1 OF 1

George A.;
Shchelochkov,

Joseph;

comparable for the two drugs; 2 subjects experienced hyperammonemic events
on NaPBA while none occurred on GPB. Ammonia values on GPB were

.apprx.30% lower than on NaPBA (timevnormalized AUC = 26.2 vs. 38.4
umol/L; Cmax = 56.3 vs. 79.1 pmol/L; not statistically significant),
and GPB achieved non—inferiOrity to NaPBA with respect to ammonia
(time—normalized AUCJ by post hoc anal. Systemic exposure (AUCO-24) to
PEA on GPB was 27% lower than on NaPBA [540 vs, 739 pg h/mL), whereas
exposure to phenylacetic acid (PAA) (575 vs. 596 pg h/mL) and
phenylacetylglutamine (PAGN) (1098 vs. 1133 ug h/mL) were similar.
Urinary PAGN excretion accounted for .apprx.54% of PBA administered for
both NaPBA and GPB; other metabolites accounted for <1%. Intact GPB was
generally undetectable in blood and urine. Blood ammonia correlated
strongly and inversely with urinary PAGN (r = -0.82; p < 0.0001) but
weekly or not at all with blood metabolite levels. Conclusions: Safety
and ammonia control with GPB appear at least equal to NaPBA. Urinary
PAGN, which is stoichiometrically related to nitrogen scavenging, may
be a useful biomarker for both dose selection and adjustment for optimal
control of venous ammonia.

THERE ARE 8 CAPLUS RECORDS THAT CITE THIS RECORD

(8 CITINGS)
THERE ARE I3 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITAIIONS AVAILABLE IN THE RE FORMAT

=> s PAA prodrug
10799 FAA

573 PAAS
l1l9l PAA

(PAR OR PARS)
17954 PRODRUG
20950 PRODRUGS

Methods:
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PRDURUG

(PRODRUG OR PRODRUGS]
FAA PRODRUG

(PAA(W)PRODRUG)

10799 FAA
573 FAAS

11191 PAA

(PAR OR PARS)

and prodrug
17954 FRODRUG
20950 PRODRUGS
27897 PRODRUG

(PRODRUG OR PRODRUGS)
L11 9 L10 AND PROURUG

=) d 111 1-9 ibib ab

L11 ANSWER 1 OF 9 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSION NUMBER: 20l2:1l97939 CAPLUS
DOCUMENT NUMBER: l5?:426609

TITLE: Determination of phenylbutyric acid and its metabolite
phenylacetic acid in different tissues of mouse by
liquid chromatography with tandem mass spectrometry
and its application in drug tissue distribution

AUTHORIS): Marahatta, Anu; Bhandary, Bidur; Lee, Mi—Rin: Kim,
Doesung; Lee, Yong Chul; Kim, SoeRi; Kim, Hyung—Ryong;
Chas, Han—Jung

CORPORATE SOURCE: Department of Pharmacology, School of Medicine,
Chonbuk National University, Jeonju, 560+182, S. Korea

SOURCE: Journal of Chromatography, B: Analytical Technologies
in the Biomedical and Life Sciences (2012), 903,
118-125

CODEN: JCBAAI; ISSN: 1b?0—0232
PUBLISHER: Elsevier B.V.

DOCUMENT TYPE: Journal; (online computer file)
LANGUAGE: English
AB Endoplasmic reticulum (ER) stress is associated with Various human diseases.

Phenylbutyric acid (PEA) is a well—known chemical chaperone that regulates ER
stress. The main objective of this study was to develop a simple, rapid,
and sensitive method for the simultaneous determination of phenylbutyric acid

its metabolite, phenylacetic acid (FAA). A LC~MS/MS anal. using neg.
electrospray ionization was used. Samples were analyzed by multiple
reaction monitoring (MRMJ in 15 min of total run time, using dl1—PBA and
d7-PAA as internal stds. The limit of quantification was 1 ug/g for
tissue and 0.8 pg/mL for plasma. Recoveries for plasma and tissues
were higher than 81% for both PEA and PAA. The inter-day and intra—day
accuracy and precision were within 115%. We then further Successfully
validated this method by applying it to determine the tissue distribution of
PEA and its metabolite PAA after i.p. injection of PBA at a dose of 500
mg/kg in mice. The maximum concns. of PEA and PAA in plasma and tissues
were seen at 15 min and 45 min, resp. The PBA plasma concentration was lb~fold
higher than the concentration in the kidney, whereas the PAA plasma

concentration was

6-fold higher than the concentration in the liver. The area under the curve
decreased in the order of plasma > kidney > liver > heart > muscle > lung
for PEA and plasma > liver > kidney > heart > muscle > lung for FAA.
The tissue to plasma ratio ranged from 0.007 to 0.063 for PEA and 0.016 to
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0.109 for FAA] In summary, the LC~ESI—MS method developed in this study
is simple, sensitive and reliable.

REFERENCE COUNT: 23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

L11 ANSWER 2 OF 9 CAPLUS COPYRIGHT 2012 ACS on SIN
ACCESSION NUMBER: 2011:12?5522 CAPLUS
DOCUMENT NUMBER: 156:626560

TITLE: Macromolecular prodrugs based on synthetic
polyaminoacids: drug delivery and drug targeting in
antitumor therapy

AUTHOR(S): Cavallaro, Gennara; Pitarresi, Giovanna; Giammona.
Gaetano

CORPORATE SOURCE: Dipartimento di Chimica e Teonologie Farmaceutiche,
Universita degli Studi di Palermo, Palermo, 90123,
Italy

SOURCE: Current Topics in Medicinal Chemistry (Sharjah, United
Arab Emirates) (2011), 11113), 2382-2389
CODEN: CTMCCL; ISSN: 1568-0266

PUBLISHER; Bentham Science Publishers Ltd.

DOCUMENT TYFE: Journal; General Review
LANGUAGE: English
AB A review. In the last twenty years a depth study on potential

pharmaceutical applications of synthetic polymers at protein~like
structure as carrier for macromol. prodrug production has been performed in
academia and in industry. In particular
u;fi—Poly(N-2—hydroxyethyl)—DL—aspartamide (PHEA).
a.B—polyaspartylhydrazide (PAHy), poly(qlutamic acid) (PGA).
po1y(aspartic acid) (PAAJ and polylysine (PLL} have been extensively
studied in this field. In the present review, the use of PHEA, PAHy, PGA
as starting materials to prepare macromol- prodrugs is reported and drug
delivery and targeting aspects have been considered.

OS.CITING REF COUNT: 1 THERE ARE 1 CAPLUS RECORDS THAT CITE THIS RECORD

(1 CITINGS)
REFERENCE COUNT: 37 THERE ARE 37 CITED REFERENCES AVAILABLE FOR THIS

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

Lll ANSWER 3 OF 9 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSION NUMER: 20l1:l2222l CAPLUS
DOCUMENT NUMBER: l54:2439l6

TITLE: Reducible and degradable polymer prodrug and
preparation method thereof

INVENTOR(S): Huang, Jin; Yu, Jiahui; Fan, Honglei
PATENT ASSIGNEE(SJ: Wuhan University of Technology, Peop. Rep. China
SOURCE: Faming Zhuanli Shenqing, l2pp.

CODEN: CNXXEV
DOCUMENT TYPE: Patent
LANGUAGE: Chinese
FAMILY ACC. NUM. COUNT: I
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO.

CN 101954091 A 20110126 CN 2010rl0507432 20101014
PRIORITY APPLN. INFO.: CN 20l0*10507432 20101014

AB The title polymer prodrug has a chemical structural formula of
MPEG~graft-SS—PAA-T, wherein MPEG is polyethylene glycol monomethyl
ether with mol. weight of 475~5000 Da. SS*PAA is disulfide b0nd—containing
polycystamine. and T represents medicine mol.. e.g. camptothecin. The
title method comprises Michael addition reaction of diacryloyl cystamine to
obtain disulfide bond—containing alkynyl polycystamine, linking alkynyl with
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aziminovcontaining medicine mol. via click reaction, reacting the alkynyl with
azido—ended polyethyleneglycol monomethyl ether via click reaction. The
method is highly effective, safe and Simple.

L11 ANSWER 4 OF 9 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSION NUMBER: 20l0:1063363 CAPLUS
DOCUMENT NUMBER: l53:626843

TITLE: Nanomicelle with long-term Circulation and enhanced
stability of camptothecin based on mPEGylated
u,B—poly (L—aspartiC acid)*Qampt0thecin
conjugate

AUTHOR(S): Zhang, Weilu: Huang. Jin; Fan, Naiqian; Tu, Jiahui;
Liu, Yongbiao; Lin, Shiyuan; Wang, Daxin; Li, Yaping

CORPORATE SOURCE: Institutes for Advanced Interdisciplinary Research,
East China Normal University, Shanghai, 200062, Peop.
Rep. China

SOURCE: Colloids and Surfaces, B: Biointerfaces (2010), 81(1),
297-303

CODEN: CSEBEQ; ISSN: D927—7?65
PUBLISHER: Elsevier B.V.
DOCUMENT TYPE: Journal

LANGUAGE: English
OTHER SOURCE(S): CASREACT 153:626843
AB To enhance the Stability and long-term Circulation Of camptothecin (CPT),

mPEGylated u,B—poly (L—aspartic acid)—CPT conjugates were
synthesized, and used to fabricate nanomicelle. Firstly,
u,B-poly (L—aspartic acid) derivative ( PAA—der) containing alkyne
groups was synthesized via the ring—opening of PS1 with propargyl amine.
Then, azideefunctionalized CPI derivs. [CPT—N3] and azideeterminated poly
(ethylene glycol) Me ether (mPEG—N3) were conjugated with PAArder by
click cycloaddn. to give mPEG—graft—PAA—CPT conjugates. The formation
of mPEG—graft~PAA—CPT nanomicelles was confirmed by fluorescence
spectrophotoscopy and particle size measurements. It was found that all
the nanomicelles showed spherical shapes with size about 178 nm.
MPEG-graft-PAA—CPT nanomicelles showed good storage stability, even
incubation at 37° for 60 days, and improved the stability of CPT
lactone form in aqueous media. A steady release rate of CPT was kept for 72
h, suggested the great potential of mPEG~graft*PAA-CPT nanomicelles as
polymer prodrug of CPT.

OS.CITING REF COUNT: 6 THERE ARE 6 CAPLUS RECORDS THAT CITE THIS RECORD

(6 CITINGS)
REFERENCE COUNT: 32 THERE ARE 32 CITED REFERENCES AVAILABLE FOR THIS

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

L11 ANSWER 5 OF 9 CAPLUS COPYRIGHT 2012 ACE on STN
ACCESSION NUMBER: 20052622439 CAPLUS
DOCUMENT NUMBER: l43:2788?3

TITLE: Mechanism of poly(aCryliC acid) acceleration of
antithrombin inhibition of thrombin: implications for
design of novel heparin mimics

AUTHORIS): Monien, Bernhard H.; Cheang, Kai I.; Desai, Umesh R.
CORPORATE SOURCE: Departments of Medicinal Chemistry and Pharmacy and

Institute for Structural Biology and Drug Discovery,
Virginia Commonwealth University, Richmond, VA, 23298,
USA

SOURCE: Journal of Medicinal Chemistry (2005); 48[l6),
5360-5368

CODEN: JMCMAR; ISSN: 0022~2623
PUBLISHER: American Chemical Society
DOCUMENT TYPE: Journal

LANGUAGE: English
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OS.CITING REF COUNT: 9

REFERENCE COUNT: 37

L11
ACCESSION NUMER:
DOCUMENT NUMBER:
TITLE:

AUTHOR(S):
CORPORATE SOURCE:

SOURCE:

PUBLISHER:
DOCUMENT TYPE:
LANGUAGE:
AB

OS.CITING REF COUNT: 73

REFERENCE COUNT: 35

The bridging mechanism of antithrombin inhibition of thrombin is a
dominant mechanism contributing a massive .apprx.2500—fold acceleration in
the reaction rate and is also a key reason for the clin. usage of heparin.
Our recent study of the antithrombin—activating properties of a carboxylic
acid—based polymer, polyfiacrylic acid) (FAA), demonstrated a
surprisingly high acceleration in thrombin inhibition (Monien, B. H.;
Desai, U. R. J. Med. Chemical 2005, 48, 1269). To better understand this
interesting phenomenon, we have studied the mechanism of PAA~dependent
acceleration in antithrombin inhibition of thrombin. Competitive binding
studies with low—affinity heparin and a heparin tetrasaccharide suggest
that FAA binds antithrombin in both the pentasaccharide- and the
extended heparin—hinding sites, and these results are corroborated by mol.
modeling. The salt—dependence of the KD of the PAA—antithrombin
interaction shows the formation of five ionic interactions. In contrast,
the contribution of nonionic forces is miniscule, resulting in an
interaction that is significantly weaker than that observed for heparins. A
bellvshaped profile of the observed rate constant for antithrombin inhibition
of thrombin as a function of PAA concentration was observed, suggesting that
inhibition proceeds through the "bridging" mechanism. The knowledge
gained in this mechanistic study highlights important rules for the
rational design of orally available heparin mimics.

THERE ARE 9 CAPLUS RECORDS THAT CITE THIS

(9 CITINGS)
THERE ARE 3? CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

RECORD

ANSWER 6 OF 9 CAPLUS COPYRIGHT
2000:890604
l34:242530
Mucoadhesive

poly(acrylic

2012 ACS on SIN
CAPLUS

drug carriers based on complexes of
acid} and PEGylated drugs having

hydrolyzable PEG*anhydrideedrug linkages
Lela, B. 8.; Hoffman, A. S.
Bioengineering Department,
Seattle, WA, 98195, USA
Journal of Controlled Release

CODEN: JCREEC; ISSN: 0l68~3659
Elsevier Science Ireland Ltd.
Journal

English
We have designed a new mucoadhesive drug delivery formulation based on
H—bonded complexes of polytacrylic acid) (FAA) or poly(methacrylic acid)
{PMAAJ with the poly(ethylene glycol) (PEG), of a (PEG)—drug conjugate.
The PEGylated prodrugs are synthesized with degradable
PEG—anhydride—drug bonds for eventual delivery of free drug from the
formulation- In this work we have used indomethacin as the model drug
which is PEGylated via anhydride bonds to the PEG. The complexes are
designed first to dissociate as the formulation swells in contact with
mucosal surfaces at pH 7.4, releasing PEG~indomethacin, which then
hydrolyzes to release free drug and free PEG. We found that as MW of
PAA increases, the dissociation rate of the complex decreases, which results
in decreased rate of release of the drug- On the other hand, the drug
release from PEG—indomethacin alone and from solid mixture of
PEG-indomethacin+PAA was much faster than that from the H—bonded

complexes. Due to the differences in the thermal stability, PMAA complex
exhibited Slightly faster drug release than that of the PAA complex of
comparable MW. These H~bonded complexes of degradable PEGylated drugs
with bioadhesive polymers should be useful for mucosal drug delivery.

THERE ARE 78 CAPLUS RECORDS THAT CITE THIS
RECORD (Y8 CITINGSJ
THERE ARE 35 CITED REFERENCES AVAILABLE FOR THIS

University of Washington,

(2000), 69(2), 23V—248
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L11
ACCESSION NUMBER:
TITLE:

CORPORATE SOURCE:
SOURCE:

PUBLISHER:
DOCUMENT TYPE:
LANGUAGE:
AB

Lll
ACCESSION NUMBER:
DOCUMENT NUMBER:
ORIGINAL REFERENCE NO.:
TITLE:
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1997:5450 CAPLUS

Patent evaluation anti—infectives Phosphonic acid
prodrugs with improved antiviral activity
Univ. California, USA
Expert Opinion on Therapeutic Patents (1996),
1331-1333

CODEN: EOTPEG: ISSN:
Ashley Publications
Journal

English
This patent discloses lipid derivs. as prodrugs for antiviral agents.
It relates particularly to lipid prodrugs of phosphonic acids and their
use in the treatment of viral infections. The invention claims a series

of improved prodrugs of phosphonoformate (PEA), phosphonoacetate (FAA)
and their analogs, with increased in vitro antiviral activity over the
parent compds. against human cytomegalovirus (HCMVI, herpes simplex virus
(HSV} and human immunodeficiency virus (HIV).

6112),

1354-3776

CAPLUS COPYRIGHT 2012 ACS on SIN
l994:631238 CAPLUS
l21:23l238

l2l:42l86h,42l8?a
Inhibition of Human Immunodeficiency Virus Type 1
Replication by Phosphonoformate- and
Phosphonoacetate—2‘,3'—Dideoxy—3'—thiacytidine
Conjugates
Charvet, Anne—Sophie; Camplo, Michel; Faury,
Graciet, Jean-Christophe; Mourier, Nicolas;
Jeanaclaude; Kraus, Jeanahouis
Laboratoire de Chimie Biomoleculaire,

Sciences de Luminy, Marseille, 13288,
Journal of Medicinal Chemistry (1994),
CODEN: JMCMAR; ISSN: 0022—2623
Journal

English
The synthesis of potential "combined prodrugs" where phosphonoformic
acid {PEA} or phosphonoacetic acid (FAA) was attached to the 5'-O- or
N4—position of 2',3‘-dideoxy—3‘—thiacytidine (BCH-189) is described.
anti—HIV—1 activity of 11 analogs I [R1 = Ac, COCH2P{O){OEt)2,
COCH2P(O)[OH)2. COP(O)(OMe)2, COP[O}(OH)2, (CH2)402CPtD)(OEt)2, H; R2 =
COP(O)(OMe)2. COP(O)(OH)2, COP(OJ(OEt)2, COCH2P(O)(OEt)2. COCH2P{O)(OH)2.
P(O){OH)CO2Et, P(OJ(OHJCO2HJ was determined in MT-4 cells. Of these compds.,
the IC50 of I [R1 = Ac, R2 = COCH2P(O}(OEt)2, COCH2P(O)(OH)2,
COP(O)(OMe)2, COP(O)(OH)2; 1 = COCH2P(O){OH)2, R2 = H; R1 = R2 =
COP(O)(OH)2] ranged from 0.2 to 100 HM, while IC5D for ECHA189 in this
system was 0.1 uM. In vitro hydrolysis of the various esters or amides
in human plasma indicated that these agents were relatively stable in the
presence of plasma esterases with tl/2 values of up to 120 min. Moreover,
lipophilicity of these compds. (partition coefficient) was determined in order

ANSWER 8 OF 9

Philippe;
Chermann,

Faculte des
Fr.

37:14), 2216-23

The

establish correlation between lipophilicity and diffusion of BCH—l89
analogs into the cells. The active compds. may exert their effects by
extracellular Or intracellular hydrolysis to BCH-189, but intrinsic
anti—HIVvl activity of some adducts. themselves, may also be involved.
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Physicochemical and antitumor characteristics of some
poiyamino acid prodrugs of mitomycin C
Roos, C. F.; Matsumoto, Satoshi; Takakura,
Hashida, Mitsuru; Sezaki, Hitoshi
Fac. Pharm. Sci., Kyoto Univ., Kyoto, 606,
International Journal of Pharmaceutics (1984),
75-87
CODEN: IJPHDE;
Journal

English
Mitomycin C (MC) conjugates with the polyamino acids: poiy—L—glutamic
acid (PGA; moi. weight li,000 and 60,000), poiy—L-aspartic acid (PAR; moi.
weight 14,000) and poly+L—lysine (FLY; moi. weight 13,000) were synthesized to
obtain more information about the application of polyamino acids as high
moi. weight carriers. Some physicochem. and antitumor characteristics of
these Conjugates were investigated. Gel filtration confirmed covalent
binding and provided information about the moi. sizes. The release rates
of MC [50-07-7] from conjugates were determined in vitro. The FAA and PGA
(moi. weight 11,000) conjugates acted as neg. charged mole. in their
interaction with ion exchangers. The PLY conjugate showed a pos. charge
and was able to bind to Ehrlich ascites Carcinoma cells in vitro. The

effects of 1 h exposure of mouse Ll2l0 leukemia cells to the conjugates
were evaluated using cell culture system. In this experiment, only the FLY
conjugate showed better effects than MC. Continuous exposure to the
conjugates showed a similar effect to MC. In vivo, less toxicity was
found for the conjugates than for MMC. The PGA (moi. weight 11,000) and PLY
conjugates showed slightly higher effects against P388 leukemia than MMC,
while no toxic doses were reached.
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DETAILED ACTION

Claims 1-12 are pending and have been considered on the merits herein.

information Disclosure Statement

The information disclosure statement (IDS) dated 05l16i20102 and O6r2B/2012 complies with the

provisions of 37 CFR 1.97, 1.98 and MPEP § 609. Accordingly, it has been placed in the application file

and the information therein has been considered as to the merits.

Priority

This application claims benefit of US. Provisional Application No. 61f564BB8. filed on 11!29/2011

and Provisional Application No. 61/542100 filed on 09:30/2011.

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.
(in) 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 1-7 and 9-12 are rejected under 35 USS. 102(b) as being anticipated by Scharschmidt

(US 2010}0008B59. cited in the IDS dated 06128/2012)}

Scharschmidt discloses the method (method, Para. [D03Q]) for determining whether to increase a

dosage of a nitrogen scavenging drug in a subject (adjusting the schedule and dose of orally

administered nitrogen scavenging drugs, Para. [0020]) currently receiving the nitrogen scavenging drug

(method involves administering an initial dosage of the prodrug that is selected based on the patients

current dosage (already receiving a drug), Para. [D044]) comprising: a) measuring a fasting blood
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ammonia level (PKIPD modeling (a measurement) of ammonia in fasted and fed (subjects), Para. [0212])

for the subject (subjects, Para. [0213]); b) comparing the fasting blood ammonia level to the upper limit of

normal for blood ammonia level ((comparing fasting with) normal upper limit for venous (blood) ammonia,

Para. [U201], plasma upper limit of normal. Para. {D0941} to determine whether to increase the dosage of

a nitrogen scavenging drug (determining and adjusting the dose of an ammonia scavenging drug, Para.

[0041]), wherein the dosage needs to be increased it the fasting blood ammonia level is greater than half

the upper limit of normal for blood ammonia level (If the ammonia control is inadequate, the dosage of the

nitrogen scavenging drug can be increased, Para. [D083]; ammonia value after HPN—100 treatment (261

umol/L) was within the normal range and above the upper limit of normal (ULN) alter sodium PB (upper

limit of normal is approximately 26 to 35 umo|!L; half the upper limit of normal is about 13 to 17.5 umol/L

which is greater than 26.1 umoliL), Para. [0201]).

Fiegarding claim 2, Scharschmidt discloses the method (method, Para. [0D39]) for determining

whether to administer a nitrogen scavenging drug by adjusting the schedule and dose of orally

administered nitrogen scavenging drugs, Para. [(30201) to a subject having a nitrogen retention disorder

(retention states including urea cycle disorders and liver disease, Para. [0O64]) comprising: a) measuring

a fasting blood ammonia level for the subject (PK/PD modeling (a measurement) of ammonia in fasted

and fed (subjects), Para. [0212]) for the subject (subjects, Para. [0213]); and b) comparing the fasting

blood ammonia level to the upper limit of normal for blood ((comparing) normal upper limit for venous

(blood) ammonia, Para. [D201], plasma upper limit of normal, Para. [U094]) ammonia levels to determine

whether to administer a nitrogen scavenging drug to the subject (determining the dose of an ammonia

scavenging drug to be administered. Para. [OD41]). wherein a nitrogen scavenging drug needs to be

administered to the subject it the fasting blood ammonia level is greater than half the upper limit of normal

for blood ammonia level (adjusting the initial dosage of the new drug based upon ammonia control, Para.

[U099]; (ammonia value after HPN—100treatmenl (26.1 umol/L) was within the normal range and above

the upper limit of normal (U LN) alter sodium PB (upper limit of normal is approximately 26 to 35 umollL;

half the upper limit of normal is about 13 to 17.5 umol/L which is greater than 26.1 umol/L), Para. [0201]).
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Fiegarding claim 3. Scharschmidt discloses the method (method. Para. [O039j) of treating a

subject with a nitrogen retention disorder (dosing schedule and dose adjustments necessary for treatment

of nitrogen retention states including urea cycle disorders and liver disease complicated by hepatic

encephalopathy, Para. [(10641) who has previously been administered a nitrogen scavenging drug

(method involves administering an initial dosage of the prodrug that is selected based on the patient‘s

current dosage (already receiving a drug), Para. [0044]) comprising: a) measuring a fasting blood

ammonia level (PKIPD modeling (a measurement) of ammonia in fasted and fed (subjects), Para. [O212])

for the subject (subjects, Para. [0213]); and b) comparing the fasting blood ammonia level to the upper

limit of normal for blood ammonia level and administering an increased dosage of the nitrogen

scavenging drug (If the ammonia control is inadequate. the dosage of the nitrogen scavenging drug can

be increased, Para. [0083]) if the fasting blood ammonia level is greater than half the upper limit of normal

for blood ammonia level (ammonia value after HPN-100 (26.1 umoliL) was within the normal range of 26

to 35 umo|fL and above the upper limit of normal (ULN) after sodium PB (upper limit cl normal is

approximately 26 to 35 umolfL; half the upper limit of normal is about 13 to 17.5 umoliL which is greater

than 26.1 umoIlL), Para. [02D1]).

Fiegarding claim 4, Scharschmidt discloses the method of claim 1. Scharschmidt discloses further

comprising: (2) administering an increased dosage of the nitrogen scavenging drug if the need exists

(treatment with an ammonia scavenging agent as described in this invention is determined clinically if the

subject is in need ofsuch treatment. This clinical determination would be based upon avariety of factors

(eg. signs and symptoms of hepatic encephalopathy in patients with cirrhosis, elevated blood ammonia

levels), Para. [0221]):

Flegarding claim 5, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses wherein the nitrogen retention disorder is selected from the group consisting of a urea cycle

disorders and hepatic encephalopathy (urea cycle disorder, Para. [D221]. hepatic encephalopathy, Para.

[O041]).

Regarding claim 6, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses wherein the nitrogen scavenging drug is a PM prodrug (prodrugs of PAA. Para. [0217]).
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Regarding claim 7, Scharschmidt discloses the method of claim 6. Scharschmidt discloses

wherein the PAA prodrug is selected from the group consisting of glyceryl td-[4-phenylbutyrate] (H PN-

100), phenylbutyric acid (PBA), sodium PEA (NaPEA), and a combination of two or more of HPN-100,

PBA, and NaPBA (HPN-100, Para. [0020-]).

Regarding claim 9, Scharschmidt discloses the method of claim 3 or 4. Scharschmidt discloses

wherein administering an increased dosage of the nitrogen scavenging drug produces a normal average

daily ammonia level in the subject (administering the effective dosage oi HPN-100 (effective dose may

require increasing or decreasing the drug) to the patient preferably produces a normal plasma ammonia

level in the patient, Para. [O142]); nitrogen scavenging drug may need to be increased, Para. [O0B3]).

Regarding claim 10, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses further comprising the step cfdetermining an upper limit of normal for blood ammonia level for

the subject prior to step (b) (monitoring the effect of the initial dosage of HPN-1 00 consists essentially of

determining the patients urinary phenylacetyl glutamine (PAGN) output andlor total urinary nitrogen.

Administering the effective dose of HPN-100 to the patient produces a normal plasma ammonia level.

Plasma ammonia in the patient can be a level oi about 35 or about 40 umol!L (determining the upper limit

of normal for the subject via urinary excretion of PAGN prior to step b), Para. [0142]); the normal upper

limit for venous (blood) ammonia varied among the study sites from 26 to 35 umoli/L. Para. [0201]).

Regarding claim 11, Scharschmidtdiscloses the method of any of claims 1-3. Scharschmidt

discloses wherein the upper limit of normal blood ammonia level is 35 umolJL (upper limit of normal for

subjects are between 26 to 35 umolfL, Para. [0094]). regarding claim 12, Scharschmidt discloses the

method of claim 5. Scharschmidt discloses further comprising: c) measuring urinary PAGN excretion

(measuring PAGN excretion, Para. [O096]): and is) determining an effective dosage of the PAA (effective

dose. Para. [O140]). prodrug based on a mean conversion of PAA prodrug to urinary PAGN of 60~?5%

(determining an amount of the PAA prodrug needed to mobilize the target amount of urinary PAGN based

on about 60% to about 75% conversion of the PAA prodrug into urinary PAGN, Para. [0148]}.

Regarding claim 12, Scharschmidt discloses the method of claim 6. Scharschmidt discloses

further comprising: c) measuring urinary PAGN excretion (measuring PAGN excretion, Para. [0096]); and
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e) determining an effective dosage of the PAA (effective dose. Para. [U140]), prodrug based on a mean

conversion of PAA prodrug to urinary PAGN of 60-75% (determining an amount of the PAA prodrug

needed to mobilize the target amount of urinary PAGN based on about 60% to about 75% conversion of

the PAA prodrug into urinary PAGN, Para. [0148]).

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 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schai'schmidt (US

201 OJOOOBBSQ) in view of Ennis et al. (The New England Journal of Medicine, 2007, 356; pages 2282-92,

Both references are cited in the IDS dated O6l28f2012).

Scharschmidt discloses the method (method, Para. [iJ039]) for determining whether to increase a

dosage of a nitrogen scavenging drug in a subject (adjusting the schedule and dose of orally

administered nitrogen scavenging drugs, Para. [(30201) currently receiving the nitrogen scavenging drug

(method involves administering an initial dosage of the prodrug that is selected based on the patient's

current dosage (already receiving a drug), Para. [CID-44]} comprising: a) measuring a fasting blood

ammonia level (PK/PD modeling (a measurement) of ammonia in fasted and fed (subjects), Para. [0212])

for the subject (subjects, Para. [U213]); b) comparing the fasting blood ammonia level to the upper limit of

normal for blood ammonia level ((comparing fasting with) normal upper limit for venous (blood) ammonia,

Para. [U201], plasma upper limit of normal, Para. [0094]) to determine whether to increase the dosage of

a nitrogen scavenging drug (determining and adjusting the dose of an ammonia scavenging drug, Para.

[0041]). wherein the dosage needs to be increased if the fasting blood ammonia level is greaterthan half
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the upper limit of normal for blood ammonia level (If the ammonia control is inadequate. the dosage of the

nitrogen scavenging drug can be increased, Para. [U083]; ammonia value after HPN-100 treatment (26.1

umcliL) was within the normal range and above the upper limit of normal (ULN) after sodium PB (upper

limit of normal is approximately 26 to 35 umolr’L; half the upper limit of normal is about 13 to 17.5 umo|fL

which is greater than 26.1 umol/L}, Para. [-3201]}.

Regarding claim 2, Scharschmidt discloses the method (method, Para. {[1039]} for determining

whether to administer a nitrogen scavenging drug by adjusting the schedule and dose of orally

administered nitrogen scavenging drugs. Para. [D020]) to a subject having a nitrogen retention disorder

(retention states including urea cycle disorders and liver disease, Para. [0064]] comprising: a) measuring

a fasting blood ammonia level for the subject (PK/PD modeling (a measurement) of ammonia in fasted

and fed (subjects), Para. [0212]) for the subject (subjects, Para. [0213]); and b) comparing the fasting

blood ammonia level to the upper limit of normal for blood ((comparing) normal upper limit for venous

(blood) ammonia, Para. [D201]. plasma upper limit of normal. Para. [0094]) ammonia levels to determine

whether to administer a nitrogen scavenging drug to the subject (determining the dose of an ammonia

scavenging drug to be administered, Para. [D041]), wherein a nitrogen scavenging drug needs to be

administered to the subject if the fasting blood ammonia level is greater than half the upper limit of normal

for blood ammonia level (adjusting the initial dosage of the new drug based upon ammonia control, Para.

[D099]; (ammonia value after HPN-100 treatment (26.1 umoli'L) was within the normal range and above

the upper limit of normal (U LN) after sodium PB (upper limit of normal is approximately 26 to 35 umollL;

half the upper limit of normal is about 13 to 17.5 umol/L which is greater than 26.1 umo|fL), Para. [0201]).

Fiegarding claim 3. Scharschmidt discloses the method (method. Para. [0U3El]) of treating a

subject with a nitrogen retention disorder (dosing schedule and dose adjustments necessary for treatment

of nitrogen retention states including urea cycle disorders and liver disease complicated by hepatic

encephalopathy. Para. [0064]] who has previously been administered a nitrogen scavenging drug

(method involves administering an initial dosage of the prodrug that is selected based on the patients

current dosage (already receiving a drug), Para. [0044]) comprising: a) measuring a fasting blood

ammonia level (PKIPD modeling (a measurement) of ammonia in fasted and fed (subjects), Para. [0212]]



141 of 210

Applicationicontrol Number: 13/417,137 Page 8

Art Unit: 1629

for the subject (subjects, Para. [0213]); and b) comparing the fasting blood ammonia level to the upper

limit of normal for blood ammonia level and administering an increased dosage of the nitrogen

scavenging drug (If the ammonia control is inadequate. the dosage of the nitrogen scavenging drug can

be increased, Para. [C-083]) if the fasting blood ammonia level is greater than half the upper limit of normal

for blood ammonia level (ammonia value after HPN-100 (26.1 umol/L) was within the normal range of 26

to 35 umo|fL and above the upper limit of normal (ULN) after sodium PB (upper limit of normal is

approximately 26 to 35 umollL; half the upper limit of normal is about 13 to 17.5 umollL which is greater

than 26.1 umol/L), Para. [O201]).

Regarding claim 4, Scharschmidt discloses the method of claim 1. Scharschmidt discloses further

comprising: c) administering an increased dosage of the nitrogen scavenging drug if the need exists

(treatment with an ammonia scavenging agent as described in this invention is determined clinically if the

subject is in need oi such treatment. This clinical determination would be based upon a variety of factors

(eg. signs and symptoms of hepatic encephalopathy in patients with cirrhosis, elevated blood ammonia

levels), Para. [0221]);

Regarding claim 5, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses wherein the nitrogen retention disorder is selected from the group consisting of a urea cycle

disorders and hepatic encephalopathy (urea cycle disorder. Para. [D221], hepatic encephalopathy. Para.

[DU41]).

Regarding claim 6, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses wherein the nitrogen scavenging drug is a PAA prodrug (prodrugs of PAA, Para. [0217]).

Regarding claim 7. Scharschmidt discloses the method of claim 6. Scharschmidt discloses

wherein the PAA prodrug is selected from the group consisting of glyceryl to-[4—phenylbutyrate] (H PN-

1U0), phenylbutyric acid (PBA), sodium PBA (NaPEA), and a combination of two or more of HPN4100,

PBA. and NaPBA (HPN-100, Para. 100201}.

Regarding claim 9, Scharschmidt discloses the method of claim 3 or 4. Scharschmidt discloses

wherein administering an increased dosage of the nitrogen scavenging drug produces a normal average

daily ammonia level in the subject (administering the effective dosage of HPN-100 (effective dose may
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require increasing or decreasing the drug) to the patient preferably produces a normal plasma ammonia

level in the patient, Para. [01-42]}; nitrogen scavenging drug may need to be increased, Para. [00B3]).

Regarding claim 10, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses further comprising the step of determining an upper limit of normal for blood ammonia level for

the subject prior to step (b) (monitoring the effect of the initial dosage of HPN-100 consists essentially of

determining the patients urinary phenylacetyl glutamine (PAGN) output and/or total urinary nitrogen.

Administering the effective dose of HPN-100 to the patient produces a normal plasma ammonia level.

Plasma ammonia in the patient can be a level of about 35 or about 40 umolfL (determining the upper limit

of normal for the subject via urinary excretion of PAGN prior to step b), Para. [0142]]: the normal upper

limit for venous (blood) ammonia varied among the study sites from 26 to 35 umol/L, Para. [0201]).

Regarding claim 11, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses wherein the upper limit of normal blood ammonia level is 35 umcl/L (upper limit of normal for

subjects are between 25 to 35 umol/L, Para. [0094]). regarding claim 12, Scharschmidt discloses the

method of claim 6. Scharschmidt discloses furmer comprising: c) measuring urinary PAGN excretion

(measuring PAGN excretion, Para. [0096]); and e) determining an effective dosage of the PAA (effective

dose, Para. [0140]), prodrug based on a mean conversion of PAA prodrug to urinary PAGN of 60-75%

(determining an amount of the PAA prodrug needed to mobilize the target amount of urinary PAGN based

on about 60% to about 75% conversion of the PAA prodrug into urinary PAGN, Para. [0148]).

Regarding claim 12, Scharschmidt discloses the method of claim 6. Scharschmidt discloses

further comprising: c) measuring urinary PAGN excretion (measuring PAGN excretion, Para. [0096]); and

e} determining an effective dosage of the PAA (effective dose. Para. [0140]). prodrug based on a mean

conversion of PAA prodrug to urinary PAGN of 60-75% (determining an amount of the PAA prodrug

needed to mobilize the target amount of urinary PAGN based on about 60% to about 75% conversion of

the PAA prodrug into urinary PAGN. Para. [0148]).

Scharschmidt fails to explicitly disclose wherein the nitrogen scavenging drug is sodium

benzoate.
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However, Ennis is in the field of treating urea cycle disorders with phenylacetate and benzoate

and IBEICRBS the USS Of SOdlUI"fl UBRZOBIB to treat patients With ammonia disorders (SOC|lUl'|'i benzoate

therapy in patients, Pg. 1, Lns.1-15). It would have been obvious to one of ordinary skill in the art at the

time of the invention to use the therapeutic drug sodium benzoate as taught by Ennis with the method of

Scharschmidt. The motivation would have been to lower plasma ammonium levels and improve the

survival of patients with lethal urea-cycle enzyme defects (Ennis, lower plasma ammonium levels and

improve survival in small cohorts of patients with historically lethal urea-cycle enzyme defects, Pg. 1,

Lines. 1-16).

Conclusion

Claims 1-12 are rejected.

Any inquiry concerning this communication or earlier communications from the examiner should

be directed to SAVITHA RAO whose telephone number is (571)270-5315. The examiner can normally be

reached on 7.00 AM to 4.00 PM.

If attempts to reach the examiner by telephone are unsuccessful. the examiner's supervisor.

Jeffrey Lundgren can be reached on (571)272-5541. The fax phone number for the organization where

this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application

Information Retrieval {PAIR} system. Status information for published applications may be obtained from

either Private PAIR or Public PAIR. Status information for unpublished applications is available through

Private PAIR only. For more information about the PAIR system, see httpz.’/pair-direct.usp1o.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)

at 866-217-9197 (toll-tree). 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.

/SAVITHA RAG!

Primary Examiner. Art Unit 1529
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:

Examiner: RAO, Savitha M.

SCHARSCHMIDT, Bruce, et al.

Group Art Unit: 1629
Serial No.: I3/4l7,|37

Docket No.: 79S32.8003.US02
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SCAVENGING DRUGS /Colleen Kirchner I
Cnlleen Kirclmer

AMENDMENT AND RESPONSE

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 223 134450

Sir:

The following is in response to the Non-Final Office Action mailed November 21.

2012 for the above—identified application.

Amendments to the claims begin on page 2.

Remarks begin on page 4.

Conclusion begins on page 10.
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REMARKS

Initial comments

Claims 1-12 are pending in the present application and stand rejected.

Applicant has amended independent claims 1-3. Claims I and 2 have been amended

to recite a method of adjusting and a method of administering, respectively, rather than

simply a method of determining whether to adjust or administer. Accordingly, both claims

now include an active step of administering a nitrogen scavenging drug or an adjusted dosage

of a nitrogen scavenging drug. Claim 3 has been amended to clarify the meaning of the

dosages recited therein. Amended claims 1-3 all retain the fundamental steps of measuring a

fasting blood ammonia level and comparing this level to the upper limit of normal, wherein a

fasting blood ammonia level greater than half the upper limit of normal triggers

administration of‘ a nitrogen scavenging drug or administration of an increased dosage of a

nitrogen scavenging drug.

Claim 4 has been canceled as redundant in light of the amendments to claim 1, while

claim 12 has been amended to correct a typographical error.

Anticipation

Reg'ect2'on

The Office Action rejects claims 1-7 and 9-12 as anticipated by US Patent

Publication No. ZOIOXOOOSSS9 ("Scl1arschmidt"'). With regard to independent claim 1, the

Office Action states:

Seharschmidt discloses the method. . .for determining whether to increase

the dosage of a nitrogen scavenging drug in a subject (adjusting the

schedule of‘ and dose oforally administered nitrogen scavenging drugs,

Para. [0020]') currently receiving the nitrogen scavenging drug (method

involves administering an initial dosage of the prodrug that is selected

based on the patient's current dosage (already receiving a drug"), Para.

[0044]) comprising: a) measuring a fasting blood ammonia level (PK/"PD

modeling (a measurement) of ammonia in fasted and fed (subjects), Para.

[02l2]_) for the subject. . .b_] comparing the fasting blood ammonia level to

the upper limit ofnormal for blood ammonia level ((eomparing fasting

with) normal upper limit for venous (blood) ammonia, Para. [020l],

plasma upper limit ofnormal, Para. [()O94]) to determine whether to

increase the dosage of‘ a nitrogen scavenging drug. . .whercin the dosage

needs to be increased if the fasting blood ammonia level is greater than

l.I'~IGAI.2532382‘). I
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half the upper limit of normal for blood ammonia level (if the ammonia

control is inadequate, the dosage of the nitrogen scavenging drug can be

increased. Para. [0083]; ammonia value after HPN-100 treatment (26.1

pmol/L) was within the normal range and above the upper limit of normal

(ULN) after sodium PB (upper limit of normal is approximately 26 to 35

pmol/L; halfthe upper limit ofnormal is about 13 to 17.5 pmol/L which

is greater than 26.1 pmol/L, Para. [020I]).

With regard to independent claim 2, the Office Action states:

Scharsehmidt discloses the method. . for determining whether to

administer a nitrogen scavenging drug (adjusting the schedule and dose of

orally administered nitrogen scavenging drugs, Para. [0020]) to a subject

having a nitrogen retention disorder (retention states including urea cycle

disorders and liver disease, Para. [0D64]) comprising: a} measuring a

fasting blood ammonia level for the subject (PKXPD modeling (a

measurement) of ammonia in fasted and fed (subjects). Para. [02 12]) for

the subject. ..and b) comparing the fasting blood ammonia level to the

upper limit of normal for blood (_(eomparing) normal upper limit to

venous (blood) ammonia. Para. [0201 ]_. plasma upper limit of normal.

Para. [0U94]) to detennine whether to administer a nitrogen scavenging

drug. . .wherein a nitrogen scavenging drug needs to be administered ifthe

fasting blood ammonia level is greater than halfthe upper limit ofnormal

for blood ammonia level (adjusting the initial dosage of the new drug

based upon ammonia control. Para. [0099]; (ammonia value after l-{PN-

100 treatment (26.1 pmol/L) was within the normal range and above the

upper limit ofnormal (ULN) after sodium PB (upper limit oi'normal is

approximately 26 to 35 pmolz‘L; halfthe upper limit of normal is about 13

to 17.5 umol/L which is greater than 26.] pmol/L), Para. [{)201]).

With regard to independent claim 3, the Office Action states:

l.l'-IGAI.2S3 23 829. I

Scharschmidt discloses the method. . .of treating a subject with a nitrogen

retention disorder (dosing schedule and dose adjustments.-._) who has

previously been administered a nitrogen scavenging drug (method

involves administering an initial dosage of the prodrug that is selected

based on the patient's current dosage (already receiving a drug). Para.

[U04-4]) comprising; a) measuring a fasting blood ammonia level (PK/PD

modeling (a measurement) of ammonia in fasted and fed (subjects). Para.

[02l2]) for the subject (subjects, Para. [0213)); and b) comparing the

fasting blood ammonia level to the upper limit of normal for blood

ammonia level and administering an increased dosage of the nitrogen

scavenging drug (if the ammonia control is inadequate, the dosage of the

nitrogen scavenging drug can be increased. Para. [0083]) if the fasting

blood ammonia level is greater than half the upper limit of nonnal for

blood ammonia level (ammonia value after HPN-I00 (26.1 pmol/L) was
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within the normal range 01°26 to 35 pmolfL and above the upper limit of

normal (ULN) after sodium PB (upper limit of normal is approximately

26 to 35 ttmol/L; halfthc upper limit ofnormal is about 13 to l7.5 ]J.ITl0l/L

which is greater than 26.1 ]J.Il”l0l/L), Para. [020l]).

The Office Action goes on to address each of dependent claims 4-7 and 9-12 in detail

by citing portions of Scharschmidt that allegedly disclose the various limitations of each

claim.

Remonse

As acknowledged in the background section of the present application, it is well

known in the art that nitrogen retention disorders are associated with elevated blood

ammonia levels, and that these disorders can be treated by administering nitrogen scavenging

drugs. The Office Action is correct that Scharschmidt discloses methods of determining

whether to increase the dosage of a nitrogen scavenging drug, methods of determining

whether to administer a nitrogen scavenging drug, and methods of treating nitrogen retention

disorders by administering a nitrogen scavenging drug in a particular manner. These

methods are based on the finding in Scharschmidt that blood PBA, PAA. and PAGN levels

are unreliable indicators of PAA prodrug dosage efficacy. and that urinary PAGN is a more

reliable biomarkcr for PAA prodrug dosage evaluation. Scharschmidt provides experimental

results showing that the percent conversion of HPN-I00 to urinary PAGN varies

significantly from patient to patient, with an average percent conversion of approximately

60-75% (Examples 2 and 3), and that administration of HPN—] 00 results in more effective

control of ammonia levels than sodium PBA. Scharschmidfs claimed methods are based on

these findings regarding the relationship between urinary PAGN levels and drug efficacy.

Scharschmidt only briefly mentions the upper limit of normal for ammonia.

Specifically, Scharschmidt states at paragraph 0094 that “In certain clinical tests described

herein the upper limit of normal for the subjects was between 26 and 35 pmol/L.” This

represents a fairly standard range for the upper limit of nonnal in a nitrogen retention

disorder population, which varies somewhat from laboratory to laboratory. At paragraph

020] (Example 3'). Scharschmidt states that the "normal upper limit for venous ammonia

varied among the study sites from 26 to 35 urnol/L." and that “patients with higher ammonia

l.l'-IGAI.2S3 23 829. I
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levels on sodium PBA exhibited greater decreases in ammonia values following

administration of HPN—l D0.” Paragraph 020] goes on to state that “the mean ammonia value

after HPN-I00. . .was within the normal range while it was above the upper limit of normal

(ULN) after sodium PBA.” This paragraph simply reiterates the upper limit of normal

observed in the clinical population being examined in Scharschmidt, and notes that HPN—l00

lowered mean ammonia level to below the upper limit of normal while sodium PBA did not

( i.e., HPN-100 was more effective than sodium PBA). This is reiterated in paragraph 0209,

in which Scharschmidt states that “ammonia levels were better controlled in this test by

HPN—10O than with sodium PBA, e.g., the average ammonia levels are lower, and tend to be

below the upper limit for normal.”

The present claims are based on a detailed investigation of the relationship between

fasting blood ammonia levels and daily ammonia exposure. As noted in the present

application, a single random ammonia value is an unreliable indicator of a subject’s actual

daily ammonia exposure, and hence an unreliable indicator of nitrogen scavenging drug

dosing efficacy. The present application provides experimental results showing that a fasting

ammonia level greater than half the upper limit of normal indicates unsatisfactory nitrogen

control. This is a novel and unexpected finding, because it suggests that a subject with a

fasting nitrogen level below the upper limit of normal may nonetheless require an increased

dosage of nitrogen scavenging drug to achieve satisfactory daily ammonia levels.

Accordingly, each of the independent claims includes steps of measuring fasting blood

ammonia level and comparing it to the upper limit ofnormal for blood ammonia level to

determine whether it is greater than half the upper limit of normal. If the fasting blood

ammonia level is greater than half‘ the upper limit of normal, the claims call for increasing the

dosage ofa nitrogen scavenging drug {claims 1 and 3) or administering a nitrogen

scavenging drug (claim 2).

Although Scharschmidt mentions the upper limit ofnormal for ammonia, it does not

teach or suggest the use offasting ammonia levels in evaluating nitrogen scavenging drug

dosage, and it certainly does not teach or suggest that a fasting ammonia level greater than

half the upper limit of normal indicates a need for increased drug dosage. ln noting that

l.l'-IGAI.2S3 23 829. I
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l-IPN—l0U was more effective than sodium PBA at controlling ammonia levels, Scharschmidt

states that HPN—lD0 resulted in ammonia levels below the upper limit of normal. Based on

the findings in the present application, such a result would be insufficient on its own to

establish optimal dosage levels. Specifically, Scharschmidt discloses that HPN-100

treatment resulted in a blood ammonia level of 26.1 pmolfl, versus an upper limit of normal

of about 26 to 35 pmol:’L. As noted in the Office Action. halfofthe upper limit ofnormal

disclosed in Scharschtnidt is about 13 to 17.5 umol/L. Since the measured blood ammonia

level was greater than half the upper limit of normal (Applicant notes that the Office Action

is incorrect in repeatedly stating that “half the upper limit of normal is about 13 to 17.5

umol/L which is greater than 26.] umolfL”). the results proffered by Scharschmidt to

indicate efficacy of HPN-100 actually suggest a need for an increased dosage of the drug to

achieve optimal ammonia control.

Given the lack of disclosure in Seharschmidt regarding the relationship between the

upper limit of normal and nitrogen scavenging drug dosage efficaey, Scharschmidt fails to

teach each and every element of the present claims.

Obviousness

Refectfon

The Office Action rejects claims 1-12 as obvious Scharschmidt in view of Enns N

Engl J Med 3562282 (2007) ("Enos"). The Office Action acknowledges that Scharschmidt

"fails to explicitly disclose wherein the nitrogen scavenging drug is sodium benzoate," but

asserts that Enns "is in the field of treating urea cycle disorders with phenylacetate and

benzoate and teaches the use of sodium benzoate to treat patients with ammonia disorders."

As such. the Office Action asserts that it would have been obvious to use sodium benzoate as

taught by Enns with the method of Scharschmidt, with the motivation being the lowering of

plasma ammonium levels a.nd improved survival for patients with urea cycle enzyme defects.

Resgonse

As discussed in the background of the present application. sodium benzoate is a well-

known nitrogen scavenging agent, and Applicant acknowledges that Enns teaches the use of

sodium benzoate to treat various nitrogen retention disorders. However, Enns does not

contain disclosure sufficient to overcome the various deficiencies of Scharsehmidt discussed

l.EGAI.25323 829. I
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above. Specifically. Enns does not teach or suggest the relationship between fasting

ammonia levels and the upper limit ofnormal for blood ammonia, or the use of this

relationship in optimizing nitrogen scavenging drug dosage.

II-IGAI..2532382‘).|
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CONCLUSION

In View of the foregoing, it is submitted that the present claims are in condition for

allowance. Accordingly, Applicant respectfully requests that a Notice of Allowance be

issued. If Applicant can do anything more to expedite this application, Applicant requests

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

Respectfully submitted,

Perkins Coic LLP

Date: December 7 2012 fPat1'ick D. Morris!

Patrick D. Morris, Ph.D.

Registration No. 53,351

Correspondence Address:
Customer No. 34055

Patent — LA

Perkins Coie LLP

PO. Box I208

Seattle, WA 98111-1208

Telephone: (310) 788-9900

Facsimile: (206) 332-7198

l.I'~IGAI.2532382‘). I



153 of 210

Attorney Dkt. No. 79532.80(l3.US(]2

AMENDMENTS TO THE CLAIMS

The following complete listing of claims replaces all previous claims in the

application. Applicant has amended claims I-3 and I2, and canceled claim 4.

l, (currently amended) A method for adjusting thed& 

increase-a dosage of a nitrogen scavenging drug in a subject who has previously been

 the nitrogen scavenging drug,

comprising:

a) measuring a Fasting blood ammonia level For the subject; and

b) comparing the fasting blood ammonia level to the upper limit of normal for blood

ammonia level : : - - - -

aid

C) administering an adjusted dosage of the nitrogen scavenging drug, wherein the

adjusted dosage is greater than the initial w-he1=ein—tl=ie dosage need-s-to-be-inereased if the

fasting blood ammonia level is greater than half the upper limit of normal for blood ammonia

level.

2. (currently amended) A method ofadministcring 

a nitrogen scavenging drug to a subject having a nitrogen retention disorder

comprising:

a) measuring a fasting blood ammonia level for the subject; and

b) comparing the fasting blood ammonia level to the upper limit of normal for blood

ammonia levelgfld

Q administeri_ng th_e [[a]] nitrogen scavenging drug to the

.SLllJ_]-CC! --" " I ‘ .-"9'? Lu? ‘'''E S 3'-€."' ‘ "3 E " “I

fasting blood ammonia level is greater than half the upper limit of normal For blood ammonia

level.

3. (currently amended} A method of treating a subject with a nitrogen retention

disorder who has previously been administered an initial dosage of a nitrogen scavenging

drug comprising:

a) measuring a fasting blood ammonia level for the subject; and

l.I'~IGAI.2532382‘). I
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b) comparing the fasting blood ammonia level to the upper limit of normal for blood

ammonia level; and

Q) administering an gd_igg“ti::_d inereased dosage of the nitrogen scavenging drug mm

greater than the initial dosage if the Fasting blood ammonia level is greater than half the

upper limit of normal for blood ammonia level.

4. (canceled)

5. (original) The method ofany ofclaims 1-3, wherein the nitrogen

retention disorder is selected from the group consisting of a urea cycle disorder and hepatic

encephalopathy.

6. (original) The method of any ofclaims 1-3, wherein the nitrogen

scavenging drug is a PAA prodrug.

7. (original) The method ofclaim 6, wherein the PAA prodrug is selected

from the group consisting of glyceryl tri-[4-phenylbutyrate] (HPN—l 00), phenylbutyric acid

(PEA), sodium PEA (Nal-‘*BA), and a combination of two or more of HPN—l00, PBA, and

NaPBA.

8. (original) The method of any of claims 1-3. wherein the nitrogen

scavenging drug is sodium benzoate_

9. (original) The method of claim 3 or 4, wherein administering an

increased dosage of the nitrogen scavenging drug produces a normal average daily ammonia

level in the subject.

10. (original) The method of any of claims 1-3, further comprising the step of

determining an upper limit of normal for blood ammonia level for the subject prior to step

(b).

l 1. (original) The method of any ofclaims 1-3, wherein the upper limit of

normal blood ammonia level is 35 umol/L.

12. (currently amended) The method of claim 6, further comprising:

d [[c]]) measuring urinary PAGN excretion; and

c) determining an effective dosage of the PAA prodrug based on a mean conversion

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

l.fiGAI.25323829.|
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Ca rd, as described in MPEP 503.

New Applications Under 35 U.5.C. 111

Ifa new application is being filed and the application includes the necessary components for a filing date [see 37 CFR
1.53(bl-id) 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 estblish the filing date ofthe application.

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

Ifa 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!DDIEO,f903 indicating acceptance of the application as a
national stage submission under 35 U.5.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

lfa 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 1310}, a Notification ofthe International Application Number
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Connecting via Winsock to STN at stnc.cas.org on port 23

Welcome to STN International! Enter x:X

LOGINID:SSPTASMR16l4

PASSWORD:

TERMINAL (ENTER 1; 2; 3. DR ?J:2

* * * * * * * * * * Welcome to STN International * * * * * * * * * *

NEWS FEB Instructor—led and onvdemand STN training options available
from CAS

NEWS SEP Older Versions of STN Express to be Discontinued
Beginning in March 2012

NEWS FEB INPADOC Databases Enhanced with Japanese Patent
Classifications, Current U.S. Classification and Japanese
Legal Status.

NEWS ' Access More Than 32,000 Harmonized Tariff Codes Now in
CHEMLIST on STN

NEWS PCTFULL Documents with Non+Latin Filing Language Enhanced
with English Machine Translations

NEWS REACH List of Registered Substances Now in CHEMLIST on STN
NEWS ‘ RIECS Database on SIN Enhanced with Aquatic and In Vitro

Exposure Toxicity Data
NEWS The IMOBILIIY and ZMOBILITY databases were reloaded on

March 18, 2012
NEWS STN Adds Chinese Patent Full Text Database S CNFULL
NEWS Get the Content You Need Sooner with ePub Ahead of Print

Records Available in MEDLINE on STN!

NEWS NAPRALERT Updated with More Natural Products Information
NEWS CA8 Expands Global Patent Coverage — The Eurasian Patent

Organization Becomes 63rd Authority on CA/Cfiplus
NEWS DWPI Database (WPINDEX, WPIDS, WPIXJ Enhanced with

Numerical Property Search Feature
NEWS RSS Delivery for STN Alerts (SDIs] is Now Available on STN
NEWS INIS, BARS and GMELIN97 Databases Removed from STN
NEWS Reload of ESTA Database

NEWS " Search DOIs in CA/Csplus on SIN
NEWS Get the Latest Version of STN Express, Version 8.5.1!
NEWS INPADOC Databases—Update on Japanese Legal Status Information
NEWS INPADOC DatabasesaEnhanoed Coverage of US Citation Data
NEWS INPADOCDE: Legal Status in Original Language Available
NEWS Keep Current with Weekly SDI Packages New Available on STN
NEWS More Frequent Updates to the Emtree Thesaurus in Embase on STN

Provide Earlier Access to the Latest Drug and Medical
Terminology

NEWS INPADOCDB: Enhanced Display Options
NEWS ' Upcoming Reload of AEROSPACE: Effect on SD15. Manual

Profiles and Saved Answers

NEWS Launch of new PQSciTech Database, Created from 25 Individual
CSA Databases Allows More Efficient Searching on STN

NEWS Reload of ENCOMPAT/2 Databases

NEWS More Experimental Property Data in CA8 REGISTRY
NEWS Reload of ReaxysFile on STN - Significantly More Content Added

and Updates are Resumed
NEWS Redesigned CAS Website to be Launched on August 5, 2012
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NEWS 31 AUG 6 INPADOC: German Patent Coverage Resumed
NEWS 32 SEP 10 Get More Current Reaction Information with Daily Updates to

CASREACT
NEWS 33 SEP 10 Predict when CAS REGISTRY Hits W0 Million
NEWS 34 SEP 20 Reload of METADEX — Effect on SDIS and Saved Answers

NEWS 35 SEP 24 Expanded Embase Database Coverage on STN Includes More
Biomedical and Pharmacological Content from Conferences

NEWS 36 OCT 19 MARPAT Backfile Expansion Update
NEWS 3? OCT 23 Embase‘s Emtree Thesaurus Updated
NEWS 38 OCT 29 New Japanese Full-Text Patent Database Now Available on STN
NEWS 39 NOV 13 Upcoming Reload of AGRICOLA — Effect on SDIS, Manual Profiles

and Saved Answers

NEWS EXPRESS 23 MAY 2012 CURRENT WINDOWS VERSION IS V8.b.l,
AND CURRENT DISCOVER FILE IS DATED 20 JULY 2012.

NEWS HOURS STN Operating Hours Plus Help Desk Availability
NEWS LOGIN Welcome Banner and News Items

NEWS TRAINING Find instructor—led and self—directed training opportunities

Enter NEWS followed by the item number or name to see news on that
specific topic.

All use of STN is subject to the provisions Of the STN Customer
agreement. This agreement limits use to scientific research. Use
for software development or design, implementation of commercial
gateways. or use of CAS and STN data in the building of commercial
products is prohibited and may result in loss of user privileges
and other penalties.
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FILE 'HDME' ENTERED AT 07:15:31 ON 16 NOV 2012

=> file caplus
COST IN U.S. DOLLARS SINCE FILE TOTAL

ENTRY SESSION
FULL ESTIMATED COST 1.68 1.68

FILE 'CAPLU8‘ ENTERED AT 07:19:34 ON l6 NOV 2012
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
PLEASE SEE "HELP USAGETERMS" FOR DETAILS.

COPYRIGHT (C) 2012 AMERICAN CHEMICAL SOCIETY (ACSJ

Copyright of the articles to which records in this database refer is
held by the publishers listed in the PUBLISHER (PB) field (available
for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.
The CA Lexicon is the copyrighted intellectual property of the
American Chemical Society and is provided to assist you in searching
databases on STN. Any dissemination, distribution, copying, or storing
of this information, without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 - 16 NOV 2012 VOL 157 ISS 22
FILE LAST UPDATED: 15 Nov 2012 (20l2l1l5/ED)
REVISED CLASS FIELDS (/NCL) LAST RELOADED: September 2012
USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: September 2012

CAplus now includes complete International Patent Classification (IPCI
reclassification data for the fourth quarter of 2012.
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CA5 Information Use Policies apply and are available at:

http://www.cas.org/legal/infopolicy

This file contains CAS Registry Numbers for easy and accurate
substance identification.

=> a "nitrogen scavenging"
951198 "NITROGEN"

4883 "NITROGENS"
954619 "NITROGEN"

(“NIIROGEN" OR "NITROGENS")
44689 "SCAVENGING"

20 "SCAVENGINGS"
44704 "SCAVENGING"

USCAVENGING“ OR “SCAVENGINGSU
32 "NITROGEN SCAVENGING"

( "NITROGEN" (W) "SCAVENGING")

=> s 11 and PAA
10799 FAA

513 PAAS
11191 FAA

(PAA.OR PAASJ
L2 1 L1 AND FAA

=> d 12 ibib ab

L2 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSION NUMBER: 20102708850 CAPLUS
DOCUMENT NUMBER: 154:47T123

TITLE: Phase 2 comparison of a novel ammonia scavenging agent
with sodium phenylbutyrate in patients with urea Cycle
disorders: Safety, pharmacokinetics and ammonia
control

AUTHOR(S): Lee, Brendan; Rhead, William; piaz, George A.;
Scharschmidt, Bruce F.; Mian, Asad; Shchelochkov,
Dleg; Marier, J. F.; Beliveau, Martin; Mauney. Joseph;
Dickinson, Klara; Martinez, Antonia; Gargosky,
Sharron; Mokhtarani, Masoud; Berry, Susan A.

CORPORATE SOURCE: Baylor College of Medicine, Houston, TX, R814, USA
SOURCE: Molecular Genetics and Metabolism (2010), lDO[3),

22l—228

CODEN: MGMEFF; ISSN: 1096-7192
PUBLISHER: Elsevier B.V.
DOCUMENT TYPE: Journal

LANGUAGE: English
AB Glycerol phenylbutyrate (glyceryl tri (4~phenylbutyrateJ) (GPB) is being

studied as an alternative to sodium phenylbutyrate (NaPBA) for the
treatment of urea cycle disorders (UCDS). This phase 2 study explored the
hypothesis that GPB offers similar safety and ammonia control as NaPBA,
which is currently approved as adjunctive therapy in the chronic
management of UCDs, and examined correlates of 24~h blood ammonia. Methods:
An open~label, fixed sequence switch—over study was conducted in adult UCD
patients taking maintenance NaPBA. Blood ammonia and blood and urine
metabolites were compared after 7 days (steady state) of TID dosing on
either drug. both dosed to deliver the same amount of phenylbutyric acid
(PEA). Results: Ten subjects completed the study. Adverse events were
comparable for the two drugs; 2 subjects experienced hyperammonemic events
on NaPBA while none occurred on GPB. Ammonia values on GPB were

.apprx_3U% lower than on NaPBA (time-normalized AUC = 26.2 vs. 38.4
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umol/L; Cmax 56.3 vs. 79.1 umol/L; not statistically significant),
and GPB achieved n0n—inferiority to NaPBA with respect to ammonia
(time—normalized AUCJ by post hoc anal. Systemic exposure (AUCO-24) to
PBA on GPB was 2?% lower than on NaPBA (540 vs. 739 pg h/mL), whereas
exposure to phenylacetic acid (PAA) (575 vs. 596 ug h/mL) and
phenylaoetylglutamine (PAGN) (1098 vs. 1133 pg h/mL) were similar.
Urinary PAGN excretion accounted for .apprx.54% of PBA administered for
both NaPBA and GPB; other metabolites accounted for <1%. Intact GPB was
generally undetectable in blood and urine. Blood ammonia correlated
strongly and inversely with urinary PAGN (r = ~0.82; p < 0.0001) but
weakly or not at all with blood metabolite levels. Conclusions: Safety
and ammonia control with GPB appear at least equal to NaPBA. Urinary
PAGN, which is stoichiometrically related to nitrogen scavenging, may
be a useful biomarker for both dose selection and adjustment for optimal
control of venous ammonia.

OS.CITING REF COUNT: 8 THERE ARE 8 CAPLUS RECORDS THAT CITE THIS RECORD

(8 CITINGS)
REFERENCE COUNT: 13 THERE ARE 13 CITED REFERENCES AVAILABLE FOR THIS

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

=> FIL STNGUIDE
COST IN U.S. DOLLARS SINCE FILE TOTAL

ENTRY SESSION
FULL ESTIMATED COST 11.17 13.45

FILE 'STNGUIDE‘ ENTERED AT 07:20:35 ON 16 NOV 2012
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT

COPYRIGHT EC) 2012 AMERICAN CHEMICAL SOCIETY {ACSJ

FILE CONTAINS CURRENT INFORMATION.

LAST RELOADED: Nov 9, 2012 (2012ll09/UP).

=> d his

(FILE 'HOME‘ ENTERED AT 0?:lb:37 ON 16 NOV 2012)

FILE 'CAPLUS' ENTERED AT 07:19:34 ON 16 NOV 2012
32 S “NITROGEN SCAVENGING“

1 5 L1 AND FAA

FILE ‘STNGUIDE' ENTERED AT 07:20:35 ON 16 NOV 2012

ll and butyric
0 "NITROGEN"
O "SCAVENGING"
0 "NITROGEN SCAVENGING"

( "NITROGEN" (W) "SCAVENGINGU
0 BUTYRIC
0 L1 AND EUTYRIC

ll and phenylbutyric
0 "NITROGEN"
0 "SCAVENGING"
0 "NITROGEN SCAVENGING"

(“NITROGEN"(W)"SCAVENGING")
0 PHENYLBUTYRIC
0 L1 AND PHENYLEUTYRIC

nitrogen
0 NITROGEN
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=> file caplus
COST IN U.S. DOLLARS SINCE FILE TOTAL

ENTRY SESSION
FULL ESTIMATED COST 1.62 15.07

FILE 'CAPLUS' ENTERED AT 07:31:11 ON 16 NOV 2012
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
PLEASE SEE "HELP USAGETERMS" FOR DETAILS.

COPYRIGHT (C) 2012 AMERICAN CHEMICAL SOCIETY (ACS)

Copyright of the articles to which records in this database refer is
held by the publishers listed in the PUBLISHER (PB) field (available
for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.
The CA Lexicon is the copyrighted intellectual property of the
American Chemical Society and is provided to assist you in searching
databases on STN. Any dissemination, distribution, copying, or storing
of this information, without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 — 16 Nov 2012 VOL 157 ISS 22

FILE LAST UPDATED: 15 Nov 2012 (2U12l1l5/ED)
REVISED CLASS FIELDS (/NCL) LAST RELOADED: September 2012
USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: September 2012

CAp1us now includes complete International Patent Classification (IPC)
reclassification data for the fourth quarter of 2012.

CAS Information Use Policies apply and are available at:

http://www.cas.org/legalfinfopolicy

This file contains CAS Registry Numbers for easy and accurate
substance identification.

=> S nitrogen
951198 NITROGEN

4883 NITROGENS
L6 95-1619 NITROGEN

(NITROGEN OR NITROGENSI

=> s l6 and scavenging
44689 SCAVENGING

20 SCAVENGINGS
44704 SCAVENGING

(SCAVENGTNG OR SCAVENGINGS)
L? 1850 L6 AND SCAVENGING

=> s 17 and PAA
10799 PAA

573 PAAS
11191 FAA

(FAA OR PAASJ
L8 1 L7 AND PEA

=> d 18 ibib ab

L8 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2012 ACS on SIN
ACCESSION NUMBER: 20l0:?08850 CAPLUS
DOCUMENT NUMBER: l54:477l23

TITLE: Phase 2 comparison of a novel ammonia scavenging
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agent with sodium phenylbutyrate in patients with urea
cycle disorders: Safety, pharmacokinetics and ammonia
control

AUTHORIS): Lee, Brendan; Rhead, William; Diaz, George A.;
Scharschmidt, Bruce F.; Mian, Asad; Shchelochkov,
Oleg; Marier, J. F.; Beliveau. Martin; Mauney. Joseph;
Dickinson, Klara; Martinez, Antonia; Garqosky,
Sharron; Mokhtarani, Masoud; Berry, Susan A.

CORPORATE SOURCE: Baylor College of Medicine, Houston, TX, R814, USA
SOURCE: Molecular Genetics and Metabolism (2010), 100(3),

221-228

CODEN: MGMEFF; ISBN: 1096—7l92
PUBLISHER: Elsevier B.V.
DOCUMENT TYPE: Journal

LANGUAGE: English
AB Glycerol phenylbutyrate (glyceryl tri (4+phenylbutyrateJ) (GPB) is being

studied as an alternative to sodium phenylbutyrate (NaPBA) for the
treatment of urea Cycle disorders (UCDs). This phase 2 study explored the
hypothesis that GPB offers similar safety and ammonia control as NaPBA,
which is currently approved as adjunctive therapy in the chronic
management of UCDs, and examined correlates of 24—h blood ammonia. Methods:
An open—label, fixed sequence switchvover study was conducted in adult UCD
patients taking maintenance NaPBA. Blood ammonia and blood and urine
metabolites were compared after 7 days [steady state] of TID dosing on
either drug. both dosed to deliver the same amount of phenylbutyric acid
(PBAJ. Results: Ten subjects completed the study. Adverse events were
comparable for the two drugs; 2 subjects experienced hyperammonemic events
on NaPBA while none occurred on GPB. Ammonia values on GPB were

.apprx.3U% lower than on NaPBA [time—normalized ADC = 26.2 vs. 38.4
umol/L; Cmax = 56.3 vs. 19.1 umol/L; not statistically significant),
and GPB achieved non—inferiority to NaPBA with respect to ammonia
(timeenormalized AUC] by post hoc anal. Systemic exposure (AUCD~24) to
PEA on GPB was 27% lower than on NaPBA (540 vs. 739 ug h/mL), whereas
exposure to phenylacetic acid (FAA) (575 vs. 596 pg h/mL] and
phenylacetylglutamine (PAGN) (1098 vs. 1133 pg h/mL) were similar.
Urinary PAGN excretion accounted for .apprx.54% of PBA administered for
both NaPBA and GPB; other metabolites accounted for <1%. Intact GPB was
generally undetectable in blood and urine. Blood ammonia correlated
strongly and inversely with urinary PAGN (r = -0.82; p < 0.0001) but
weakly or not at all with blood metabolite levels. Conclusions: Safety
and ammonia control with GPB appear at least equal to NaPBA. Urinary
PAGN, which is stoichiometrically related to nitrogen scavenging, may
be a useful biomarker for both dose selection and adjustment for optimal
control of venous ammonia.

OS.CITING REF COUNT: 8 THERE ARE 8 CAPLUS RECORDS THAT CITE THIS RECORD
(8 CITINGS)

REFERENCE COUNT: 13 THERE ARE 13 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

=> s PAA prodrug
10799 PAA

573 PAAS
11191 FAA

(PAA OR PAASJ
17954 PRODRUG
20950 PRODRUGS
27397 PRODRUG

(PRODRUG OR PRODRUGSl
D FAA PRODRUG

{PAA(WJPRODRUG}
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10799 ppm
573 mas

L10 11191 FAA

(FAA on pans)

=> s L10 and prodrug
17954 FRODRUG
20950 PRODRUGS
27897 PRODRUG

(PRODRUG OR PRODRUGS)
L11 9 L10 AND PRDDRUG

=> d 111 1-9 ibib ab

L11 ANSWER 1 OF 9 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSION NUMBER: 20l2:1l97939 CAPLUS
DOCUMENT NUMBER: 157:426609

TITLE: Determination of phenylbutyric acid and its metabolite
phenylacetic acid in different tissues of mouse by
liquid Chromatography with tandem mass spectrometry
and its application in drug tissue distribution

AUTHORIS): Marahatta, Anu; Ehandary, Bidur; Lee, Mi~Rin; Kim,
DO~Sung; Lee, Yong Chul; Kim, So—Ri; Kim, Hyung-Ryong;
Chae, Han—Jung

CORPORATE SOURCE: Department of Pharmacology: School of Medicine,
Chonbuk National University, Jeonju, 560—l82, S. Korea

SOURCE: Journal of Chromatography, B: Analytical Technologies
in the Biomedical and Life Sciences (2012), 903,
118-125

CODEN: JCEAAI; ISSN: 1570-0232
PUBLISHER: Elsevier B.V.

DOCUMENT TYPE: Journal; (online computer file)
LANGUAGE: English
AB Endoplasmic reticulum (ER) stress is associated with various human diseases.

Phenylbutyric acid (PEA) is a well—known chemical chaperone that regulates ER
stress. The main objective of this study was to develop a simple, rapid,
and sensitive method for the simultaneous determination of phenylhutyric acid

its metabolite, phenylacetic acid (PAA). A LC-MS/MS anal. using neg.
electrospray ionization was used. Samples were analyzed by multiple
reaction monitoring (MRMJ in 15 min of total run time, using dl1—PBA and
d7—PAA as internal stds. The limit of quantification was 1 ug/g for
tissue and 0.8 pg/mL for plasma. Recoveries for plasma and tissues
were higher than 81% for both EBA and FAA. The inter-day and intraeday
accuracy and precision were within ilb%. We then further successfully
validated this method by applying it to determine the tissue distribution of
PEA and its metabolite PAA after i.p. injection or PBA at a dose of 500
mg/kg in mice. The maximum concns. of PEA and FAA in plasma and tissues
were seen at 15 min and 45 min, resp. The PEA plasma Concentration was 15-fold
higher than the concentration in the kidney, whereas the PAA plasma

concentration was

6-fold higher than the concentration in the liver. The area under the curve
decreased in the order of plasma > kidney > liver > heart > muscle > lung
for PEA and plasma > liver > kidney > heart > muscle > lung for PAA.
The tissue to plasma ratio ranged from 0.007 to 0.063 for PEA and 0.016 to
0.109 for FAA. In summary, the LC~ES1-MS method developed in this study
is simple, sensitive and reliable.

REFERENCE COUNT: 23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

L11 ANSWER 2 OF 9 CAPLUS COPYRIGHT 2012 ACS on STN
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ACCESSION NUMBER: 20ll:l275522 CAPLUS
DOCUMENT NUMBER: l56:626560

TITLE: Macromolecular prodrugs based on synthetic
polyaminoacids: drug delivery and drug targeting in
antiturnor therapy

AUTHORIS): Cavallaro, Gennara; Pitarresi, Giovanna; Giammona,
Gaetano

CORPORATE SOURCE: Dipartimento di Chimica e Tecnologie Farmaceutiche,
Universita degli Studi di Palermo, Palermo, 90123,
Italy

SOURCE: Current Topics in Medicinal Chemistry (Sharjah, United
Arab Emirates) [20ll), 1l(l8J, 2382—2389
CODEN: CTMCCL; ISSN: 1568-0266

PUBLISHER: Bentham Science Publishers Ltd.

DOCUMENT TYPE: Journal; General Review

LANGUAGE: English
AB A review. In the last twenty years a depth study on potential

pharmaceutical applications of synthetic polymers at protein—like
structure as Carrier for macromol. prodrug production has been performed in
academia and in industry. In particular
a,fi—poly(N*2—hydroxyethyl)—DL—aspartamide (PHEA),
u,fi—polyaspartylhydrazide (PAHy), poly(glutamic acid) (PGA),
poly(aspartic acid) (PAA) and polylysine (PLL) have been extensively
studied in this field. In the present review, the use of PHEA, PAHy, PGA
as starting materials to prepare macromol. prodrugs is reported and drug
delivery and targeting aspects have been Considered.

OS.CITING REF COUNT: I THERE ARE 1 CAPLUS RECORDS THAT CITE THIS RECORD
(1 CITINGS)

REFERENCE COUNT: 37 THERE ARE 3? CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

L11 ANSWER 3 OF 9 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSION NUMER: 20ll:l2222l CAPLUS
DOCUMENT NUMBER: l54:2439l6

TITLE: Reducible and degradable polymer prodrug and
preparation method thereof

INVENTORISJ: Huang, Jin; Yu, Jiahui; Fan, Honglei
PATENT ASSIGNEE(S): Wuhan University of Technology, Peop. Rep. China
SOURCE: Faming Zhuanli Shenqing, l2pp.

CODEN: CNXXEV
DOCUMENT TYPE: Patent
LANGUAGE: Chinese
FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO.

CN 101954091 A 20110126 CN 2010+l0507432 20101014
PRIORITY APPLN. INFO.: CN 2010-10507432 20l0l0l4

AB The title polymer prodrug has a Chemical structural formula of
MPEG-graft—SS—PAA—T, wherein MPEG is polyethylene glycol monomethyl
ether with mol. weight of 475-5000 Da, SS-PAA is disulfide bond—containing
polycystamine, and T represents medicine mol., e.g. Camptothecin. The
title method comprises Michael addition reaction of diacryloyl cystamine to
obtain disulfide bond—containing alkynyl polycystamine, linking alkynyl with
azimino-Containing medicine mol. via click reaction, reacting the alkynyl with
azidowended polyethyleneglycol monomethyl ether via click reaction. The
method is highly effective, safe and simple.

Lll ANSWER 4 OF 9 CAPLUS COPYRIGHT 2012 ACS on SIN
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DOCUMENT TYPE:
LANGUAGE:
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AB
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ACCESSION NUMER:
DOCUMENT NUMBER:
TITLE:

AUIHORIS):
CORPORATE SOURCE:

SOURCE:

PUBLISHER:
DOCUMENT TYPE:
LANGUAGE:
AB

Nanomicelle with long-term circulation and enhanced
stability of camptothecin based on mPEGylated
a,B-poly (L—aspartiC acid)—camptothecin
conjugate
Zhang, Weilu; Huang, Jin; Fan, Naiqian; Yu, Jiahui;
Liu, Yongbiao; Liu, Shiyuan; Wang. Daxin; Li, Yaping
Institutes for Advanced Interdisciplinary Research,
East China Normal University, Shanghai, 200052, Peop.
Rep. China
Colloids and Surfaces, B:
297—303
CODEN: CSBBEQ;
Elsevier B.V.
Journal

English
CASREACT 153:626843

To enhance the stability and long~term circulation of camptothecin
mPEGylated d,B—poly {L—aspartic acid)-CPT Conjugates were
synthesized, and used to fabricate nanomicelle. Firstly,
u,B—poly (L—aspartic acid) derivative ( PAArder} containing alkyne
groups was synthesized via the ring—opening of PSI with propargyl amine.
Then, azide-functionalized CPT derivs. (CPT+N3J and azide~terminated poly
(ethylene glycol) Me ether (mPEG-N3) were conjugated with PAA—der by
click cycloaddn. to give mPEG-graft-FAA-CPT conjugates. The formation
of mPEG—graft—PAA—CPT nanomicelles was confirmed by fluorescence
spectrophotoscopy and particle size measurements. It was found that all
the nanomicelles showed spherical shapes with size about 178 nm.
MEG—graft—PAA—CPT nanomicelles showed good storage stability, even
incubation at 37° for 60 days, and improved the stability of OPT
lactone form in aqueous media. A steady release rate of CPT was kept for 72

Biointerfaces (2010). 81(1),

ISBN: 092I—7?65

(CPT),

h, suggested the great potential of mPEG—graft—PAA—CPT nanomicelles as
polymer prodrug of CRT.

THERE ARE 6 CAPLUS RECORDS THAT CITE THIS RECORD

(6 CITINGSl
THERE ARE 32 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

CAPLUS COPYRIGHT 2012 ACS on STN
2005:622439 CAPLUS
l43:278873

Mechanism of polytacrylic acid) acceleration of
antithrombin inhibition of thrombin: implications for
design of novel heparin mimics
Monien, Bernhard H.; Cheang. Kai I.; Desai, Umesh R.
Departments of Medicinal Chemistry and Pharmacy and
Institute for Structural Biology and Drug Discovery,
Virginia Commonwealth University, Richmond, VA, 23298,
USA

Journal of Medicinal Chemistry
5360-5368

CODEN: JMCMAR; ISSN: 0022-2623
American Chemical Society
Journal

English
The bridging mechanism of antithrombin inhibition of thrombin is a
dominant mechanism Contributing a massive .apprx.2500-fold acceleration in
the reaction rate and is also a key reason for the clin. usage of heparin.
Our recent study of the antithrombin-activating properties of a carboxylic
acid—based polymer. poly(aorylic acid) (FAA), demonstrated a
surprisingly high acceleration in thrombin inhibition (Monien, B. H.;
Desai, U. R. J. Med. Chemical 2005, 48, I269). To better understand this
interesting phenomenon, we have studied the mechanism of Phardependent

(2005), 48(l6).
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AUTHORIS):
CORPORATE SOURCE:
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PUBLISHER:
DOCUMENT TYPE:
LANGUAGE:
AB

OS.CITING REF COUNT: 78

REFERENCE COUNT: 35

L11

ACCESSION NUMBER:
TITLE:

CORPORATE SOURCE:
SOURCE:

acceleration in antithrombin inhibition of thrombin. Competitive binding
studies with low—affinity heparin and a heparin tetrasaccharide suggest
that PAA binds antithrombin in both the pentasaCCharide— and the
extended heparin-binding sites, and these results are corroborated by moi.
modeling. The salt-dependence of the KD of the FAA-antithrombin
interaction shows the formation of five ionic interactions. In contrast,
the contribution of nonionic forces is miniscule, resulting in an
interaction that is significantly weaker than that observed for heparins. A
bell—shaped profile of the observed rate constant for antithrombin inhibition
of thrombin as a function of PAA concentration was observed, suggesting that
inhibition proceeds through the "bridging" mechanism. The knowledge
gained in this mechanistic study highlights important rules for the
rational design of orally available heparin mimics.

THERE ARE 9 CAPLUS RECORDS THAT CITE THIS RECORD

(9 CITINGS)
THERE ARE 37 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

ANSWER 6 OF 9 CAPLUS COPYRIGHT
2000:890604
l3fl:242530

Mucoadhesive drug carriers based on complexes of
poly(acrylic acid) and PEGylated drugs having
hydrolyzable PEG-anhydride~drug linkages
Lele, B. S.; Hoffman, A. S.
Bioengineering Department.
Seattle, WA, 98195; USA
Journal of Controlled Release

CODEN: JCREEC; ISSN: 0168-3659
Elsevier Science Ireland Ltd.
Journal

English
We have designed a new mucoadhesive drug delivery formulation based on
H—bonded Complexes of p0ly(acry1ic acid) (FAA) or poly(methacry1ic acid)
(PMAA) with the po1y{ethy1ene glycol) (PEG), of a (PEG)—drug conjugate.
The PEGylated prodrugs are synthesized with degradable
PEG-anhydrideedrug bonds for eventual delivery of free drug from the
formulation. In this work we have used indomethacin as the model drug
which is PEGylated via anhydride bonds to the PEG. The complexes are
designed first to dissociate as the formulation swells in Contact with
mucosal surfaces at pH 7.4, releasing PEG—indomethacin, which then
hydrolyzes to release free drug and free PEG. We found that as MW of
PAA increases, the dissociation rate of the complex decreases, which results
in decreased rate of release of the drug. On the other hand, the drug
release from PEG+indomethacin alone and from solid mixture of
PEG—indomethacin+PAA was much faster than that from the H—bonded

complexes. Due to the differences in the thermal stability, PMAA complex
exhibited slightly faster drug release than that of the FAA complex of
comparable MW. These Hebonded complexes of degradable PEGylated drugs
with bioadhesive polymers should be useful for mucosal drug delivery.

THERE ARE TB CAPLUS RECORDS THAT CITE THIS

RECORD (T8 CITINGS}
THERE ARE 35 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITAIIONS AVAILABLE IN THE RE FORMAT

2012 ACS on STN
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University of Washington,

(2000), 69(2): 237-248
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Patent evaluation anti—infectives Phosphonic acid
prodrugs with improved antiviral activity
Univ. California, USA
Expert Opinion on Therapeutic Patents
1331-1333

(1996); 6(12J.
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CODEN: EOTPEG; ISSN: 1354r37Y6
PUBLISHER: Ashley Publications
DOCUMENT TYPE: Journal

LANGUAGE: English
AB This patent discloses lipid derivs. as prodrugs for antiviral agents.

It relates particularly to lipid prodrugs of phosphonic acids and their
use in the treatment of viral infections. The invention claims a series

of improved prodrugs of phosphonoformate (PFA), phosphonoacetate (FAA)
and their analogs, with increased in vitro antiviral activity over the
parent compds. against human cytomegalovirus (HCMVI, herpes simplex virus
(HSV) and human immunodeficiency virus (HIV).

L11 ANSWER 8 OF 9 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSION NUMBER: l994:63l238 CAPLUS
DOCUMENT NUMBER: l2l:23l238

ORIGINAL REFERENCE NO.: l21:42l86h,42l87a
TITLE: Inhibition of Human Immunodeficiency Virus Type l

Replication by Phosphonoformate— and
Ph0sph0noaCetate—2‘,3’-Dideoxy—3'—thiacytidine
Conjugates

AUTHOR(S): Charvet, Anne-Sophie? Qamplo, Michel; Faury, Philippe;
Graciet, Jean~Christophe; Mourier, Nicolas; Chermann,
Jean~Claude; Kraus, Jean—Louis

CORPORATE SOURCE: Laboratoire de Chimie Biomoleculaire, Faculte des
Sciences de Luminy, Marseille, 13288, Fr.

SOURCE: Journal of Medicinal Chemistry (1994), 37(1a:, 2216-23
CODEN: JMCMAR; ISSN: 0022-2623

DOCUMENT TYPE: Journal

LANGUAGE: English
AB The synthesis of potential "combined prodrugs" where phosphonoformic

acid (PFA) or phosphonoacetic acid (PAR) was attached to the 5'—O— or
N4+posltion of 2',3‘~dideoxy~3‘Athiacytidine (BCH—189) is described. The
anti~HIV—l activity of ll analogs I [R1 = Ac, COCH2P(D)(OEt)2,
COCH2P(OJ[OH)2, COP(O}(DMe}2, COP(O)(OH)2, (CH2)402CP[OJlOEt)2, H; R2 =
copco) (omey 2, COPIO) {OH)2, COPUIJ] (OEt)2, COCH2P(O) (OE‘.t)2, COCH2P(O) (OH)2,
P(O)(OH)CO2Et, P(O)(OH)CO2HJ was determined in MT—4 cells- Of these compds.,
the IC5O of I [R1 = Ac, R2 = COCH2P(O)(OEt)2, COCH2P(0){OH)2,
COP(O)(OMe)2, COP(O){OH)2; 1 = COCH2P(O)(OH)2, R2 = H; R1 = R2 =
COP(O)(OH)2J ranged from 0.2 to l0U uM, while IC50 for BCH~189 in this
system was 0.1 uM. In vitro hydrolysis of the various esters or amides
in human plasma indicated that these agents were relatively stable in the
presence of plasma esterases with t1/2 values of up to 120 min. Moreover,
lipophilicity of these compds. (partition coefficient) was determined in order

establish correlation between lipophilicity and diffusion of BCH-189
analogs into the cells. The active compds. may exert their effects by
extracellular or intracellular hydrolysis to BCH-189, but intrinsic
anti~HIVe1 activity of some adducts, themselves, may also be involved.

OS.CITING REF COUNT: 34 THERE ARE 34 CAPLUS RECORDS THAT CITE THIS
RECORD (34 CITINGSJ
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ORIGINAL REFERENCE NO.: l02:l0499a,lUb02a
TITLE: Phyeicochemical and ahtitumor characteristics of some

polyamino acid prodrugs of mitomycin C
AUTHOR(S): Roos, C. F.; Matsumoto, Satoshi; Takakura, Yoshinobu;

Hashida, Mitsuru; Sezaki, Hitoshi
CORPORATE SOURCE: Fac. Pharm. Sci., Kyoto Univ.. Kyoto, 606. Japan
SOURCE: International Journal of Pharmaceutics (1984), 22(1),

75-87
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CODEN: IJPHDE; ISSN: O3?8r5lY3
DOCUMENT TYPE: Journal

LANGUAGE: English
AB Mitomycin C (MC) conjugates with the polyamino acids: poly—L-glutamic

acid (PGA; mol. weight 11,000 and 60,000), poly—L—aspartic acid (FAA; mol.
weight 14,000) and poly~L~lysine (FLY; mol. weight 13,000) were synthesized to
obtain more information about the application of polyamino acids as high
mol. weight carriers. Some physicochem. and antitumor characteristics of
these conjugates were investigated. Gel filtration confirmed covalent
binding and provided information about the mol. sizes. The release rates
of MC [50—07-7] from conjugates were determined in vitro. The FAA and PGA
(moi. weight 11.000) conjugates acted as neg. charged mols. in their
interaction with ion exchangers. The FLY conjugate showed a pos. charge
and was able to bind to Ehrlich ascites carcinoma cells in vitro. The

effects of 1 h exposure of mouse Ll2l0 leukemia cells to the conjugates
were evaluated using Cell culture system. in this experiment, only the FLY
conjugate showed better effects than MC. Continuous exposure to the
conjugates showed a similar effect to MMC. In vivo, less toxicity was
found for the conjugates than for MMC. The PGA (mol. weight 11,000) and PLY
conjugates showed slightly higher effects against P388 leukemia than MC,
while no toxic doses were reached.

OS.CITING REF COUNT: 14 THERE ARE 14 CAPLUS RECORDS THAT CITE THIS

RECORD (14 CITINGS)
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L2 ANSWER 1 OF 11 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSION NUMBER: 2012:130T676 CAPLUS

TITLE: Urinary phenylacetylglutamine as dosing biomarker for
patients with urea Cycle disorders

AUTHORIS): Mokhtarani, M.; Diaz, G. A.; Rhead, W.;
Lichter—Konecki, U.; Bartley, J.; Feigenbaum, A.;
Longo, N.; Berquist, W.; Berry, S. A.; Gallagher, R.;
Bartholomew, 0.; Harding, C. 0.; Korson, M. S.;
Mccandless, S. E.; Smith, W.; Vockley, J.; Bart, 8.;
Kronn, D.; Zori, R.; Cederbaum, 5.; Dorrani, N.;
Merritt, J. L.; Sreenath—Nagamani, Sandesh; Summer,
M.; LeMons, C.; Dickinson, K.; Coakley, D. F.; Moors,
I. L.; Lee, B.; Scharschmidt, B. F.

CORPORATE SOURCE: 601 Gateway Blvd, Hyperion Therapeutics, South San
Francisco, CA, 94080, USA

SOURCE: Molecular Genetics and Metabolism (2012), 107(3),
308-314

CODEN: MGMEFF; ISSN: 1096*7192
PUBLISHER: Elsevier B.V.

DOCUMENT TYPE: Journal; (Online computer file]
LANGUAGE: English
AB We have analyzed pharmacokinetic data for glycerol phenylbutyrate (also

GT4P or HPN-100) and sodium phenylbutyrate with respect to possible dosing
biomarkers in patients with urea cycle disorders (UCD).These analyses are
based on over 3000 urine and plasma data points from 54 adult and 11
pediatric UCD patients (ages 6-17} who participated in three clin. studies
comparing ammonia control and pharmacokinetics during steady state
treatment with glycerol phenylbutyrate or sodium phenylbutyrate. All
patients received phenylbutyric acid equivalent doses of glycerol
phenylbutyrate or sodium phenylbutyrate in a cross over fashion and
underwent 24-h blood samples and urine sampling for phenylbutyric acid,
phenylacetic acid and phenylacetylglutamine-Patients received
phenylbutyric acid equivalent doses of glycerol phenylbutyrate ranging from
1.5 to 31.8 gfday and of sodium phenylbutyrate ranging from 1.3 to 31.7
g/day. Plasma metabolite levels varied widely, with average fluctuation
indexes ranging from 1979% to 569D% for phenylbutyric acid, 843% to 3931%
for phenylacetic acid, and 881% to 1434% for phenylacetylglutamine. Mean
percent recovery of phenylbutyric acid as urinary phenylacetylglutamine
was 66.4 and 69.0 for pediatric patients and 68.7 and 71.4 for adult
patients on glycerol phenylbutyrate and sodium phenylbutyrate, resp. The
correlation with dose was strongest for urinary phenylacetylglutamine
excretion, either as morning spot urine (r = 0.730, P 4 0.001} or as total
24-h excretion (r = 0.791 p < 0.001), followed by plasma
phenylacetylglutamine AUC24—hour, plasma phenylacetic acid AUC24-hour and
phenylbutyric acid AUC24—hour. Plasma phenylacetic acid levels in adult
and pediatric patients did not show a consistent relationship with either
urinary phenylacetylglutamine or ammonia control.The findings are
collectively consistent with substantial yet variable pre—systemic (1st
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pass) conversion of phenylbutyric acid to phenylacetic acid and/or
phenylacetylglutamine. The variability of blood metabolite levels during
the day, their weaker correlation with dose, the need for multiple blood
samples to capture trough and peak, and the inconsistency between
phenylacetic acid and urinary phenylacetylglutamine as a marker of waste
nitrogen scavenging limit the utility of plasma levels for therapeutic
monitoring. By contrast, 24—h urinary phenylacetylglutamine and morning
spot urine phenylacetylglutamine correlate strongly with dose and appear
to be clin. useful non—invasive biomarkers for compliance and therapeutic
monitoring.

REFERENCE COUNT: 20 THERE ARE 20 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT
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TITLE: Recurrent unexplained hyperammonemia in an adolescent
with arginase deficiency

AUTHORIS): Zhang, Yan; Landau, Yuval E.; Miller, David T.;
Marsden, Deborah; Berry, Gerard T.; Kellogg, Mark D.

CORPORATE SOURCE: Department of Pathology and Laboratory Medicine,
University of Rochester Medical Center, Rochester, NY,
USA

SOURCE: Clinical Biochemistry (2012), 45(l8), l583—1b86
CODEN: CLBIAS; ISSN: 0009-9120

PUBLISHER: Elsevier B.V.

DOCUMENT TYPE: Journal; (online computer file)
LANGUAGE: English
AB This report investigates the etiol. of recurrent episodic elevations in

plasma ammonia in an adolescent male with arginase deficiency as there
were concerns regarding pre—anal. and anal. perturbations of ammonia
measurements. There were repeated discrepancies between the magnitude of
his ammonia levels and the severity of his clin. signs of
hyperammonemia.The patient is a fourteen—year—old arginase~deficient male
diagnosed at three years of age. Since 2008 (when he reached 10 years of
age}, there appeared to be an increase in the frequency of
hospitalizations with elevated ammonia. A typical emergency visit with
initial ammonia of 105 umol/L (reference interval: 16~47 pmol/L) is
illustrated. Pre—anal. and anal. procedures for the patient's sample
handling were retrospectively examd.His amonia levels were compiled
since diagnosis. The frequency of his initial or peak ammonia levels
greater than two times (94 umol/L) or four times (188 umol/L) the
upper limit of normal was computed. Student t—test was used to calculate the
significance of the differences before 2008 and since 2D08.0ne out of
eleven and ten out of 19 hospitalizations had initial ammonia greater
than two times normal before and after 2008, resp. Both the patient's
overall ammonia and peak ammonia levels are significantly higher since
2008 (p value < 0.001 for both) than those before 20D8.To our knowledge,
few adolescent males with arginase deficiency experience recurrent
episodes of hyperammonemia requiring i.v. nitrogen scavenging agents.
We hope that this study provides new insights into the natural history of
arginase deficiency and the management of such patients.

REFERENCE COUNT: l6 THERE ARE l6 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT
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TITLE: Argininosuccinate lyase deficiency
AUTHORIS): Nagamani, Sandesh C. S.; Erez, Ayelet; Lee, Brendan
CORPORATE SOURCE: Department of Molecular and Human Genetics, Baylor

College of Medicine, Houston, TX, USA
SOURCE: Genetics in Medicine (2012), 14(5), 501-507

CODEN: GEMEF3; ISSN: 1098-3600
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PUBLISHER: Nature Publishing Group
DOCUMENT TYPE: Journal; General Review; (online computer file)
LANGUAGE: English
AB The urea cycle consists of six consecutive enzymic reactions that convert

waste nitrogen into urea. Deficiencies of any of these enzymes of the
cycle result in urea cycle disorders tUCDsJ, a group of inborn errors of
hepatic metabolism that often result in life—threatening hyperammonemia.
Argininosuccinate lyase (ASL) catalyzes the fourth reaction in this cycle,
resulting in the breakdown of argininosuccinic acid to arginine and
fumarate. ASL deficiency (ASLD) is the second most common UCD, with a
prevalence of .apprx.1 in 70,000 live births. ASLD can manifest as either
a severe neonatal—onset form with hyperammonemia within the first few days
after birth or as a late—onset form with episodic hyperammonemia and/or
1ong—term complications that include liver dysfunction, neurocognitive
deficits, and hypertension. These long—term complications can occur in
the absence of hyperammonemic episodes, implying that ASL has functions
outside of its role in ureagenesis and the tissueespecific lack of ASL may
be responsible for these manifestations. The biochem. diagnosis of ASLD
is typically established with elevation of plasma citrulline together with
elevated argininosuccinic acid in the plasma or urine. Moi. genetic
testing of ASL and assay of ASL enzyme activity are helpful when the
biochem. findings are equivocal. However, there is no correlation between
the genotype or enzyme activity and clin. outcome. Treatment of acute
metabolic decompensations with hyperammonemia involves discontinuing oral
protein intake, supplementing oral intake with i.v. lipids and/or glucose,
and use of i.v. arginine and nitrogen—scavenging therapy. Dietary
restriction of protein and dietary supplementation with arginine are the
mainstays in long—term management. Orthotopic liver transplantation (OLTJ
is best considered only in patients with recurrent hyperammonemia or
metabolic decompensations resistant to conventional medical therapy.
Genet Med 2012:14(5}:501—50? Genetics in Medicine (2012); 14 5, 501—507.
doi:10.1038/gim.2011.1.
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AB

The invention provides a method for determining a dose and dosing schedule, and
making dose adjustments of patients taking phenylbutyric acid (PBA)
prodrugs as nitrogen scavengers to treat nitrogen retention states,
including ammonia accumulation disorders as well as chronic renal
failure, by measuring urinary excretion of phenylacetylglutamine and/or
total urinary nitrogen. The invention provides methods to select an
appropriate dosage of a PEA prodrug based on the patient's dietary protein
intake, or based on previous treatments administered to the patient. The
methods are applicable to selecting or modifying a dosing regimen for a
subject receiving an orally administered waste nitrogen scavenging
drug, and to monitoring patients receiving such drugs.
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Springer
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A review. Propionic acidemia {PA} is an inborn error of intermediary
metabolism caused by deficiency of propionyl—CoA carboxylase. The metabolic
block leads to a profound failure of central metabolic pathways, including
the urea and the citric acid cycles. This review will focus on changes in
amino acid metabolism in this inborn disorder of metabolism The first noted

disturbance of amino acid metabolism was hyperglycinemia, which is detectable
in nearly all PA patients. Addnl,, hyperlysinemia is a common
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observation. In contrast, concns. of branched chain amino acids, especially of
isoleucine, are frequently reported as decreased. These non—proportional
changes of branched-chain amino acids (BCAASJ Compared with aromatic amino
acids are also reflected by the Fischer's ratio (concentration ratio of BCAAs

aromatic amino acids], which is decreased in PA patients. As restricted
dietary intake of valine and isoleucine as precursors of propionyl-CoA is
part of the standard treatment in PA, decreased plasma concns. of BCAAs may be
a side effect of treatment. The concentration changes of the nitrogen
scavenger glutamine have to be interpreted in the light of ammonia
levels. In contrast to other hyperammonemic syndromes, in PA plasma
glutamine concns. do not increase in hyperammonemia, whereas CSF glutamine
concns. are elevated. Despite lactic acidemia in PA patients,
hyperalaninemia is only rarely reported. The mechanisms underlying the
observed changes in amino acid metabolism have not yet been elucidated, but

of the changes can be at least partly interpreted as consequence of
disturbance of anaplerosis.
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A review. Lysinuric protein intolerance (LPI) is an inherited
aminoaciduria caused by defective cationic amino acid transport at the
basolateral membrane of epithelial cells in intestine and kidney. LPI is
caused by mutations in the SLC7A7 gene, which encodes the y+LAT—I protein,
the catalytic light chain subunit of a complex belonging to the
heterodimeric amino acid transporter family. LPI was initially described
in Finland, but has worldwide distribution. Typically, symptoms begin
after weaning with refusal of feeding, vomiting, and consequent failure to
thrive. Hepatosplenomegaly, hematol. anomalies, neurol. involvement,
including hyperammonemic coma are recurrent clin. features. Two major
complications, pulmonary alveolar proteinosis and renal disease are
increasingly observed in LPI patients. There is extreme variability in the
clin. presentation even within individual families, frequently leading to
misdiagnosis or delayed diagnosis. This condition is diagnosed by urine
amino acids, showing markedly elevated excretion of lysine and other
dibasic amino acids despite low plasma levels of lysine, ornithine, and
arginine. The biochem. diagnosis can be uncertain, requiring confirmation
by DNA testing. So far, approx. 50 different mutations have been
identified in the SLC7A7 gene in a group of 142 patients from 110
independent families. No genotype—phenotype correlation could be
established. Therapy requires a low protein diet, low-dose citrulline
supplementation, pitrogen—scavenging compds. to prevent
hyper~ammonemia, lysine, and carnitine supplements. Supportive therapy is
available for most complications with bronchoalveolar lavage being
necessary for alveolar proteinosis.
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AB Glycerol phenylbutyrate (glyceryl tri (4-phenylbutyratel} (GPB) is being

studied as an alternative to sodium phenylbutyrate (NaPBA) for the
treatment of urea cycle disorders (UCDS). This phase 2 study explored the
hypothesis that GPB offers similar safety and ammonia control as NaPBA,
which is currently approved as adjunctive therapy in the chronic
management of UCDs, and examined correlates of 24-h blood ammonia.
Methods: An open—label, fixed sequence switch—over study was conducted in
adult UCD patients taking maintenance NaPBA. Blood ammonia and blood
and urine metabolites were compared after 7 days (steady state) of TID
dosing on either drug, both dosed to deliver the same amount of
phenylbutyric acid (PEA). Results: Ten subjects completed the study.
Adverse events were comparable for the two drugs; 2 subjects experienced
hyperammonemic events on NaPBA while none occurred on GPB. Ammonia
values on GPB were .apprx.30% lower than on NaPBA (time—normalized AUC =
26.2 vs. 38.4 umol/L; Cmax = 56.3 vs. 79.1 umol/L; not statistically
significant), and GPB achieved non—inferiority to NaPBA with respect to
ammonia (time-normalized AUC] by post hoc anal. Systemic exposure
(AUCO-24) to PEA on GPB was 27% lower than on NaPBA {b40 vs. V39 pg
h/mL), whereas exposure to phenylacetic acid (FAA) (575 vs. 596 ug
h/mL) and phenylacetylglutamine (PAGN} (1098 vs. 1133 pg h/mL} were
similar. Urinary PAGN excretion accounted for .apprx.54% of PEA
administered for both NaPBA and GPB; other metabolites accounted for <1%.
Intact GPB was generally undetectable in blood and urine. Blood ammonia
correlated strongly and inversely with urinary PAGN (r = ~0.82; p <
0.0001) but weakly or not at all with blood metabolite levels.
Conclusions: Safety and ammonia control with GPB appear at least equal
to NaPBA. Urinary PAGN, which is stoichiometrically related to nitrogen
scavenging, may be a useful biomarker for both dose selection and
adjustment for optimal control of venous ammonia.
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AB The invention provides a method for determining a dose and dosing schedule, and
making dose adjustments of patients taking phenylbutyric acid (PBA)
prodrugs as nitrogen scavengers to treat nitrogen retention states,
including ammonia accumulation disorders as well as chronic renal
failure, by measuring urinary excretion of phenylacetylglutamine and/or
total urinary nitrogen. The invention provides methods to select an
appropriate dosage of a PEA prodrug based on the patient's dietary protein
intake, or based on previous treatments administered to the patient. The
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methods are applicable to selecting or modifying a dosing regimen for a
subject receiving an orally administered waste nitrogen scavenging
drug, and to monitoring patients receiving such drugs.
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PUBLISHER: Academic Press
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LANGUAGE: English
AB Plasma levels of glutamine (456 detns-), alanine (434 detns.1, and

asparagine (431 detns.) and corresponding ammonia levels (260 detns.J
were retrospectively analyzed in 30 patients with hyperammonemia secondary
to urea cycle disorders (including 3 patients with amino acid transport
defects) and 5 patients with propionic acidemia (PA). All patients had
elevated glutamine levels on one or more testing except for 2 patients
with severe PA and 1 patient with a mild urea cycle disorder. All but 4
patients with urea cycle disorders showed a maximal qlutamine level higher
than 100 umol/dL, and 3 patients had a maximal glutamine level of
higher than 200 umol/dL. The only exceptions were 2 asymptomatic
ornithine transcarbamylase (OTC)—deficient females, 1 male with mild OTC
deficiency, and 1 patient with citrullinemia (CIT) whose plasma glutamine
levels were never above 100 umol/L. Patients with CIT and
argininosuccinic aciduria (ASA) showed statistically significantly lower
levels of glntamine than patients with other urea cycle disorders.
However, the maximal glutamine level did not directly correlate with
severity of the disorder and within disorders correlated inversely with
severity of outcome. Patients with FA showed statistically significant
lower glutamine, alanine, and asparagine levels than patients with urea
cycle disorders and the severity of this disorder correlated inversely
with plasma glutamine levels. Plasma ammonia levels showed a pos.
correlation with glutamine in patients with carbamyl phosphate synthetase
I and OTC deficiency and a neg. correlation in patients with FA.
Although, most patients also showed elevated levels of alanine and
asparagine, their levels generally did not show a good correlation with
glutamine {R2 = 0.25 and 0.34, resp.). {c} 1999 Academic Press.
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AB Measurements of wet—deposited NH4+, S042*, NO3—, and Cl—, as well as

airborne concns. of these species and gaseous HNO3, HCl, and NH3, were
made at a site in eastern England. Scavenging ratios based solely upon
aerosol~associated species and upon aerosol plus gaseous airborne species are
presented and compared with literature values. It appears that HC1 and
HNO3 have only a rather minor influence upon wet deposition at this site.
Gaseous NH3 influences ground~level air chemical appreciably, but scavenging
ratios for NH4+ are low, even when based upon aerosol NH4+ concns. alone,
presumably due to altitudinal gradients in this species. The problems
inherent in interpretation of scavenging ratios are discussed. Deposition
of nitrogen in various chemical forms is estimated from rainwater and air

composition
If a transport~1imited deposition velocity is assumed for ammonia gas,
dry deposition of this species accounts for around 40% of total nitrogen
deposition to the ground.
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bacteria in the rhizosphere of kallar grass
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AB Bacteria occurring in high nos. on the rhizoplane of kallar grass grown at

a natural site in Pakistan were effective scavengers of traces of combined
N from the atmospheric Bacteria grew under appropriate conditions in N—free
semi-solid malate medium in the form of a typical subsurface pellicle
which resulted in a significant N gain in the medium within 3-4 days of
incubation; this could be also measured by 1bN—dilution Bacteria grew and
incorporated N under an atmospheric Containing NH3 and N20. A rapid and strong
binding of strain W1 to roots of kallar grass grown in hydroponic culture
was found by using a 32P—tracer technique. There was no evidence for
diazotrophy because the bacteria failed to grow on N—free media when gases
of high purity were used. No 15N2 was incorporated when bacteria were
grown on 15N2, although a N gain was found, no acetylene reduction was

observed,
and no homol. with DNA containing sequences of nifHDK structural genes for
nitrogenase components from Klebsiella pneumoniae were detected. Owing to
Close Contact of these bacteria with roots of kallar grass, utilization of
scavenged N by the plant may have to be taken into account.
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§(SGl-iAFtSCHM|DT)).|NV.
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§S32 §((BF1UCE) near2 EUSPGPUB; §OF! §20‘I21’12f2O§
§(SCHARS.'JI-|MIDT}1).|NV. EUSPAT; §1D:56 3

EJPO;
§DEF¥WENT: 2
§|B|V|_TDB

‘ 4284647“ 1 “6083984” 1 "0050510" 1§ 
36219567" 1 "20040229940" 1 ;:UsPAT;
320030119554" 1 "20060135612“ 1 3
:"59e0979" 1 “201DOD08859“).PN. gi _

E333 and "nitrogen scavenging"

("6OB3984“) .PN.

Saul) near2 (Brusi|ow)).| NV. §iUE‘rPGPUB;
...................................................................................

§ 3417137".rlan. or (“13".src. and guseeeue;
§"41?137".ap.) §USPAT; USOCR;§
‘ BEBWENT ‘

EERUCE) near2

((MASOUD) near2 I
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BRUCE} near2 EIUS-PGPUB;
(SCHAFISCHMI 0111 .1 NV. USPAT; USOCFl;§

5 EPO£

EJPO;
DERWENT;

3 MASOUD) near2

;((MAsouD) near2 g1usPGPuB;
(MOKHTARANI 11.1 NV. §1USPAT; ueoc1=a;:

JPO;
DERWENT:

____________________________________________________________________________________ '__E?3.'_LI_F.3.E*._________ _. ‘

20040229940" 1 "20C|6U135612" 1 §iU€rPGPUB;
34234047" 1 $033934" 1 §USPAT; usocFi::
;'-20030119554" 1 $219507" 1 gFF1:1s; EPO; E

320100000059" 1 "s050510" 1 g|JPO;
s"5903979" 1 "20100003a59" 1 =

§S37 and nitrogen.

and nitrogen

S45 and scavenging ' T012/12/20;
""1:1‘i‘1‘rogen scavenging"
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§JPO;
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320080119554" | "20D60135612“ | EDEFIWENT

5968979" | "g010000£}959jj).H§J.

USrPGPUB:
USPAT; use-39;;

DEFIWENT *

iUSPAT; USOCR

§((MAsouD) near2 §’usPGPuB;
(M9|_<HTARAN| J)-I f§!_,_;‘w_m_w._WWm§i£4§Ef&I:

§[(BRUCE} near2 §!usPGPuB;
(%-IAHSCHMI DT)) .| NV. USPAT;

FPRS; EPO; E
JPO;
DEFIWENT;

........ .. .. .. .. .. .. .. .. .. .. .. .. ......§l!..F.13!'!.—..TD'3
[(MASOUD) near2 §§US- %PUB;
IMOKHTARANI )),| NV. §]g_§‘:_EfgI; usoca

;:((MAsoUD) near2 §iUE‘rPGF’UB;
§[MOKHTAHAN|)).|NV. EUSPAT;
t EPO; ‘

EJPO;

EEDERWENT;

‘§("2004-0229948" i "2006D135612" I EQUSPGPUB;
34284647" | "B083984" | EUSPAT;
§"2U08U‘|'|9554" I "B21956?" I EPO‘. 5
‘ "2D‘|00U08859" I "6U50510" |

5968979" | "201000O8859" I §DEF{W'E|\IT;
6219567") .PN. 5

;S55 and nitrogen §'UE‘rPGPUB;
3 §.LJSPAT; USOGF¥;§

___________________________________________________________________________________
giusPGPuB;

Eius PGPLJB;

§§LJsPAT; USO-.::R;§
§
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((BF1UCE) near2
(SGHARSCHMI DT}) .| NV.

((BF1UCE) near2

(SCI-IARSOI-IMI DT)) .I NV.

423464?" 1 "e0a3994" 1 5050510’ 1E -
6219567“ 1 00040229949" 1 §USPAT; 113009;;

320080119554" 1 "2UU60135612" | EDERWENT 3

5968979" |_ "2010000aa59").H~1.
9 and "nitrogen scavenging"

6OB39B4“).P|\l.

“ .U§F’!5‘I5...H§9.QR
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Application/Control No. AppIicant(s)!Patent Under
Reexamination

lfldex 01' Claims 13417137 SCHARSCHMIDT ET AL

Examiner Art Unit

SAVITHA RAO 1629

Rejected Cancelled N Non-Elected A Appeal

Allowed : Restricted Interference 0 Objected

E claims renumbered in the same order as presented by applicant

10

11
12 =

us Patent and Trademark Dllice Part oi Pamr No. 20121220A
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Applicationfconlrol No. AppIicant(s)!Palenl Under Reexamination

Issue classification 13417137 SCI-IARSCHMIDT EFAL.

SAVITHA RAD

flflfl 49-"DOW-0» ——-_

ifiifi:iiii—
suacmss {or-as suacmss PER BLOCK)

Total Claims Allowed:

1 1
(Assistant Examiner)
ISAVITHA FIADI

Primary Examiner.‘-Kn Unit 1629 122032012 CLG. Print Cla1'n1[s} 06. Print Figure

(Primary Examiner} (Date) 1 1
US. Paianl and Trademark Ofiice Fan of Paper ND 2012122UI'\
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UNI 1 to S IA ms PA [BN1 AND TRAD|:.MAl?.Is. OH-ICI:
UNIT]-_‘D ST.-\Tl:‘.’-A lJF;l’AR'I'.\Il:L‘l'T (JF L‘0M2Mi£R(‘l£
1‘-oiled States. Patent and Trada.-|n=_nrk UIIIl.‘l.'-Addn-.a.s~ (‘(]}\.|1.\.‘IISSIl')N|:'R FUR l’r\'I"|:'hTI'S

I‘ O. B I-"I50
Alum 1:. Virginia 22313-I-$50www Ilaplmgs

NOTICE OF ALLOWANCE AND FEE(S'} DUE

EXAN[l.‘N'ER
.un.Ss 759:: E) J 1'l_r2r2l‘} I It

I-’I;'RK[NS CO1]: LLP 1mo.sAvITIm M
POST OI‘l7lCl7.- BOX I208

SEATTLE. WA 98m-1208
I (:20

I)ATT:' MAII.EI): DlfD_'!F20l_‘I

AFl’I_l(‘:\1'IlJ.'\l NI’). l“'ll.INU ]'l;\'I'l7. FIRST Nr\.\f|Iil'I lNVlL\"['(JI-I -\'I‘I‘DR.'\'|iY IIIflICK.l1"| NI)_ ('I)N"l"IRl\1J\1'II')N NI’),

I3.-'4 I7. I 3? [$3109.-';'£l')I.‘£ Bruur: SCI-IAR St‘!-I.‘\-'IID'[’ ?‘J532.Ii0D3.USD2

TI'I'l.F. OF INVENTION: 7.\"lF.'I'l-IODS OF TI‘IF.R.AI"F.UT[(" MONTIIORING OF NIT RDGFIN SCAVFNGING DRIIGS

TYPE SMALL ENTITY ISSUE. FEE DTIE PUBLICATION 1'-EE DUE PREV. PAID ISSUE FEE TOTAL FEEI'_Sl DUE DATE DUE

YES SSIJCI $0nunprnvisionul $335 IS] I85 D4102.-'20|_I

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CL SED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OI" PATENT RIGHTS.
TIIIS APPLICATION IS SUBJECT TO WITIIDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEI’ 1303.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED") MUST BE PAID WITHIN THREE MQINTHS FROM THE
MAILING DATE OF THIS NOTICE OR TIIIS APPLICATION SHALL IIE REGARDED AS ABANDONED. Tlllfi
'1' 1‘ IT RY ’ERI T E 'XTF ED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES

NOT REFI.E(‘.T A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN TIIIS APPLICATION. IF AN ISSUE FEE IIAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION ("AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY TIIE PREVIOUSLY PAID ISSUE FEE TOWARD TIIE ISSUE FEE NOW
DUE.

IIOW TO REPLY TO TIIIS NOTICE:

I. Review the SMALL ENTITY 2-‘-talus shown above.

If the SMALL l7.NTIT‘t’ is sltowu as YES. verify your current II‘ the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. II the status is the sanie, pay lI'lC TOTAL FI3FI(S'} DUE shown A. Pay TOTAL FT:l—‘I('S') DUE shown above. or
above.

B. If the status above is to be removed. check box Sh on Part B - B. If applicant claimed SMALL EN’lTl‘Y status before, or is now
Fee(s) '[‘rzIns1nim1l and pay the PllBLlC'A'l'ION l<'l:‘.E. ("if required} claiming SMALL ENTITY status, check box 53 on Part B - l-‘ee(s)
and twice the uruouut of the ISS U17. SIIOWII above, or Trnnstnittal and pay the PUBLICATION FE]? {if required) and 112

the ISSUE shown above.

ll. PART B - Fl-_iI:I{S) '|'l~'.ANSMl"l‘TAL. or its equivalent. must be completed and returned to tl1e United States Patent and Trademark Office
t'1ISP’l‘O') with your ISSUE 1~'l~jl£ and PllBLIt',‘A'|‘ION l*'liE ("if required). If you are charging the feds) to your deposit rteeotml. section "4b“
nIP:u'1 B — T"ee(5) Trrinsrnittal should he completed and an extru copy of the Irrnn should be SIIDITIIIICIZI. If an equivalent of Part E is filed, a
reqttest to reapply 11 previously paid isstie fee must he clearly made. and delays: in processing may occur clue lo the difficulty in rueognh-.i:1g
llte paper as an equivalent of Part E.

III. All commtlnications regarding this application must give the application number. Please direct all cornmunicalions prior to issuance to
Mail Stop ISSUE l*'l:‘l:‘. unless advised to the C0lll.l‘:I.l'y.

IMPORTANT REMINDIIR: Utility patents issuing on applications lilcd on or after Dec. 12, 1980 may require payment oi‘
maintenance fees. It is paIentee's responsibility to ensure timely payment of maintenance fees when due.

Page I ol'3
PTO].-S5 (Rev. U:-JI I}
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PART B — FEE(S) TRANSMITTAL

Complete and send this form. together with applicable l'ee(s), to: Mail Mail Stop ISSUE FEE
Comniissitmcr for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450

or E3; (571)-273-2885

l.\iS'l‘RITC"1'[ONS: This form should be used for trtmsmitting the ISSUE. Figlj and P1lBLICA'l’ION [if required]. Blocks I through 5 should he t.‘I.‘tl'l1[.)IL'IL'(‘l where
rip ropriate. All further correspondence irtcluduig the l-‘_ntent. advance orders and notification of maintenzuic-e tires will be mailed tp the current caries nndencc address as
in icatcd unless corrected below or Eltt'L‘I.‘lt.'d otherwise in Black I. by in} specifying a new correspondence address: ztndior (bl indicating it sepztntte “ ‘IELE Al)DRJ_iSS“ formitintcuance lcc notifications.

CURIIE-'V"1‘ C01“iE3l"0?"DE3‘iC‘1iJ’§DDRE‘3'5fN°‘=- Wt’ V3"-kit‘ for 1fl.V=1Ia-rIr.coJ' uddlrsst Note: A certiliezttc (if ITIQIIIIIIF can only he used for domestic ntailirtgs ut’ the
I

l-‘eetsl Tr.1nsmittal. This ccrti rate cau.ncnt be used for .'t.l!I}'_ other accnitiprtnying
pens. Each additional paper. such as an assignment or turrnal drawing, must

ave its own ccrtiiicrtte of mailing or transmission.3405.5 75971 E) J .t'l_l2fZli l 1

[H h T U!Ccl_r:ilii::il:.‘IiI'rMnilingflt;r_T;unsmL:55iI)n d lb '11 [_ _ d- 3 1 ere V tcerll 3/ all 3; ‘er 5] ransnutl [S eing eprtstle “'1 e 'ntte
POST 0] FILE BOX I208 States Postal Service with .still'icit'nt postage for first class mail in an envelope1 |..[2[]3 addressed to the Mail Stu IS-SI-'F. FEE address above. tir being facsimile

lT-'ll'tSTTIll.l(‘l.l to the U."Il"l‘0 (£7! } 273-2385, on the date indicated l'K'.'IlJ\'\'_
i'|Jcpc&tIinr':a Iittnlct

tSignrtlurct

:\l'-'l’l.l(‘r\1'ltJN Ni’). l“'ll.[NU ]')A'l'l7. |"lR5T Nr\.\«‘ll.iD l'NVl:\"i'(JR r\'Fl‘DR.'\‘1 LY IIIflI(‘I(.li'l NI), (‘l'_)N't"II~Z.i\rl..uI\"I'Il')‘,'\l NF).

I3.-'4 IT. I 3'? [}3;t(l9.-';'£l'll 2 Bruce SCI-IAR St‘!-I.‘\-'IIl)'[' ?§|532.8tiD3.USD2 6423

Tl'l'I.F. OF INVENTION: 3-Tl-TI‘!-IODS OF Tl-lF.R.AI"F.UTIC' MO1"€l'1i0RING OF NIT RDGFIN SCAVF.‘,\'Gl'NG IJRUGS

TYPE SMALL E?\'TlT‘i’ ISSUE IFEE DT‘E PU'BLICATION FEE DUE PREV PAH) ISSI‘-"E FEE TOTAL FEELS! DUE DATE DUE

YES Sitlfl $0ntinprovisiunul 5835 0410280 I 3

EKAi'\«'lI.\'ER ART UNIT CLAS S-ST.!'B Cl_.ASS

I63‘)RAD. SAVITJ IA M -l2-l—f)Ci9liiD

I . Change of I.'()l'|'t-_'5[‘l(ll'lt.l€I'll.'€ address or indictttiun of "Fee J‘5tdtlrt3.-:5" I37 3.. For printing on the patent front page, list

CFR L363!’ ill the names ell" up In 3 registered patent attorneys
D (‘nan-re of <:orrI2s§EI!I':Cl'{.nc|.' address for Change uf Correspondence or agents OR. alternatively._..J at
Adda” form PTO! lm‘hed' ill the name of a single lirm [having as it nicmbrrr .1
D "lice Address" indicatinn tor "Fee Address“ Indication form I1-‘§‘l5[€fL‘d RIIOFIIIW W 339111} II-Dd UK‘ |13|1;!I35' Oi‘ UP [0
P‘l‘O.I'SBt-J7: Rev 03-02 or niurc recent) attached. l.-se til‘ :3 Customer 3_ I"-‘Sl5ll'1"-"1 F'“l‘-'"_l ‘~“l<'1‘"‘l_')’5 0|’ 3Et'-1'll5- ll "0 “film” 15
Number is I-equip;-d, listed. nu naurte Will be printed.

3. ASSIG1'\"F.F. NAME AND Rl':'.‘iIDl€:\'C‘E DATA TO BE PRINTED ON THFL PA'['F.?~«‘T tprint or type}

Pi_.l;'ASL'L N0'l‘L'L: Unless an assimec is idcittilied below, no ttssignee data will appear can the paitcnt. If itll assigttcc is identified below. the doeutncnt has hecn tiled for
recordalion as set forth in 3? CH 3.11. Cc.-niplctinn of this form is NOT rt substitute for tiling an nssignmcnt.
(A) NAME OF ASHIGNFE IE] RESIDENCE: (CITY and STATE OR C0'l.’?'\'TRY1

Please chcclr the appropriate assigncc catt:gt:it'y in categories twill not be printed on the pntctttl : [3 Individual D Corporation or other private group entity D Governntcnt

-"la. The lbllciwittg fcetsp are submitted: 4b. Payment oft-casts I: [Please first reapply any previously paid issue fee shown above)
D Issue Fee 3 A check is enclosed.

3 Publication Fer: (Nu small entity discount permitted} -3 Payment by credit card. Form PTO-2038 is attached.
3 Advance Order — # of Copies :lTi1e Director is hereby ttttthorired It} charge the required t'ee[.s), any deficiency. or credit anoverpayment. to Deposit Acetiunt .7‘.-umber [encluse an extra copy (it this orm 1.

5. Change in Entity Status [front status indicated Elh-u\-'t'l

J :1. Applicant claims SMALL EN'T'lT"t' status. See 3? CFR L27. :I I1. Applicant is nu longer claiming S-MALI. ENTITY sizttu-i. See 37 CFR l.7?{g](2)
NG't‘|_-2: The Issue Fee and Publication I-"cc (it required} will not he accepted l'rum .-tnyrinc nther than the applicant: a registered attorney or agent: or the rtssignee or other party ininterest as shown h the records til‘ the United States Patent and 'I'r:tdt=mnrl: Oliicc.

t’\uIhuri'eted Sig11aI.Ltt'e Date

Typed or printed name Registration Nu

This collection t1I'inl'crrn1a.tit1n is required by 37 (‘FR 1.3] l. The infonrtatioii is re" uired to obtain or retain a benefit by the public which is to tile [and by the USPTO tn prncessi
Z111 applicatinfl Pnntidentiality is gt)t.'t‘lTIed by 35 I‘-SI‘. I12 and 3? (‘FR l.l4. I is cetllectitin is estimated in lake I2 minutes to complete, including gathering, preparing. and
submitting the completed application I'orn1 to the USPTO. Time will \'a dc ndin upon the individual case. Any commentzt on the ttrnmtnt of time. you require to com [etc
this furm nndhir 5u gestictns for reducing this burden. Eihuuld he sent to e C 'el'It1 nnnation Oflicer, US. Patent and Trademark Oliiee. ICS. l')L'[:i:I.rI.i11entt‘:t'('ni'nrn:'rL‘e,!I".O.Box 1450. Alexun rut. Virginia 123l.‘t—l~l50. DO NOT SEND FEES OR CTOMl‘l.ETED FORMS TO THIS ADDRESS. SEND TO: t"twn1rnissi<1nerl't1r l'utenl.s. PD. Box I-150.
Alexandria. Virginia LEI .'i—l-150.
Under the Paperwork Reduction Act DI’ I995. no persons are required to respond to at L't)llecti0n (ll. ll'Il0l'l'l'lilll(ll'I unless it displays :1 Valid OMB control number.

l"1‘0]_-t-‘-5 (Rev. tllfl l l Approved for use through ti8t'_'- U301}. OMB 065 H1033 LES. 1-‘ntciit ztnd Tratdetnetrl-: Office: US. DLiPART!\r1l_il\£"l'()1-" COM‘.\«'[I’:.l{L‘I‘.



191 of 210

UNrrt~:o S’l‘A'1ES PA’l’E.N'l‘ AND Tr./-.oeMAsi-; Omcs
lTNI't‘]£D ST.-t'l"l:‘.'-.3 l)El'AR'l’MI£.‘~'T OF COMMI-_‘l1('II
United States Patent and Trad».-Iliagrk UniteAddress: (‘(]1\-'1MlS5l()N'lZR FDR Pr\'I'l:'N'I'S

PO Box H50
Al:.v.uudn:u. Virgiutin 21113-I450www I|>[l|\l.gcn-'

r\PPL[CATlO‘.\' NO. FILL-‘ifi DATE FIRST N}\M.ED INVENTOR AT'l‘0R.'\‘E‘.t’ DOCKET NO. CONFIRMATION ND

{H23l?cHl7.l 37 03!fl9H2D]2 Bruce .’:iC[lAR5|l_‘.ll'M]lJ'i' 7‘J532.EU03.US-D2

E.KAl\r'U.'fi"ER
R4055 ‘.T§‘Jt.’I El ] .I'l_l2fZU I 1

PI;‘RKlNS COIE LLP 1wJ.sAvITILAM
POST OITICI": BOX I208

s1IATTI4fi.WA9s11I~I20s
1629

DATE MAILFD: D]fD_1F20l_‘l

Determination of Patent Term Adjustment under 35 ll.S.C. 154 (b)

("application filed on or after May 29. 2000')

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the

mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half

months) after the mailing date of this notice. the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the aboveeidentified application, the filing date that

determines Patent Term Adjusnuent is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed i11fo11'r1ation by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://p:1ir.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office. of

Patent Legal Administration at (5-7l)—272—7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at l-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOI.-B5 (Rev. UNI ll
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached lorm related to a patent application or patent. Accordingly. pursuant to
the requirements of the Act, please be advised that: (It the general authority for the collection of this
information is 35 tl.S.C. 2(b)(2): (2) furnishing of the information solicited is voluntary: and (3) the
principal purpose for which the information is used by the tJ.S. Patent and Tradentark Office is to process
and/or examine your submission related to a patent application or patent. If you do not fLu'nish the
requested information. the U.S. Patent and Trademark Office may not be able to process andfor 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 l"-Treedom
of lnfomiation 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 ofrecords 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 ol‘ information shall be

required to comply with the requirements of the Privacy Act of I974. as amended. pursuant to 5
U.S.C. 552a(n1).

. A record related to an International Application tiled 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 Propcrty 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 [or review pursuant to the Atomic Energy
Act (42 lI_S_C. 2l8(c)_).

. A record front this system of records may be disclosed. as a routine use, to the Administrator.
General Services. or his/her designee. during an inspection of records conducted by GSA as part of

that agency's responsibility to recommend improvements in records management practices and
programs. under authority of 44- U.S.C‘. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose. and any other relevant
(i.e.. GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed. as a routine use. to the public after either
publication of the application pursuant to 35 [l.S.C. l22(b) or issuance of a patent pursuant to 35
ll.S.C.. 15]. Further. a record may be disclosed, subject to the limitations of 37 CI-‘R 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 front this system of records may be disclosed. as a routine use. to a Federal. State. or local

law enforcement agency. if the USP1'0 becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicanttst

_ _ _ 13/417,137 SCHARSCHMIDT ET AL.
NOTICE Examiner Art Unit

SAVITHA HAO 1529

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

1. E This communication is responsive to 12/0?/2012.

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

3. E The allowed claimls) isiare 1-3 and 5-12. As a result of the allowed claim(s). you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information.
please see httg;.i!www_usgtogovrgatentsiinit eventsrggh/lnde;=r.';sg or send an inquiry to PPHieedback@uspto.gov .

4. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a) El All b) E] Some‘ c) CI None of the:

1. El Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. E] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

' Certified copies not received:_

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

5. El COFIRECTED DRAWINGS ( as “replacement sheets") must be submitted.

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

Identifying indicia such as the application number (see 37 OFF! t.84(c)) should be written on the drawings in the from (not the back} ot
each sheet. Replacement sheet(s) should be labeled as such in the header according to 3? CFR 1.121 (d).

6. El DEPOSIT OF andfor INFOFIMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Atlachmenfls)
1. I:I Notice of References Cited (PTO-892) 5. El Examiners Amendmenticomment

2. El Information Disclosure Statements (PTOISBJDB). 6. E Examiners Statement of Reasons for Allowance
Paper No.iMaiI Date

3. El Examiner's Comment Flegardlng Requirement for Deposit 7. El Other .
of Biological Material

4. El Interview Summary (PTO—413).
Paper No.r‘Mai| Date .

JSAVITHA FiAOi

Primary Examiner, Art Unit 1629

U S Patenl and Trademark Office

PTOL-37 (Rev. 09-12) Notice 01 Allowabililtf Part of Paper No.fMai| Date 201 2122OA
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Application/Control Number: 'l3f41'/‘.137

Art Unit: 1629

DETAILED ACTION

Claims 1-3 and 5-12 are pending in the instant application.

REASONS FOR ALLOWANCE

In view of the applicants amendments and arguments filed on 1210772012 and

the following examiners statement of reasons for allowance, claims 1-3 and 5-12 are

found to be allowable.

Following a diligent search it was determined that the prior art neither teaches

nor provides adequate motivation to arrive at the instantly claimed method for adjusting

dosage of a nitrogen scavenging drug in a subject who has previously been

administered an initial dosage of the nitrogen scavenging drug. and a method of

administering a nitrogen scavenging drug to a subject having a nitrogen retention

disorder or a method of treating a subject with nitrogen retention disorder who has

previously been administered an initial dosage of nitrogen scavenging drug comprising:

a} measuring a fasting blood ammonia level for the subject; b) comparing the fasting

blood ammonia level to the upper limit of normal for blood ammonia level; and c)

administering an adjusted dosage of the nitrogen scavenging drug, wherein the

adjusted dosage is greater than the initial if the fasting blood ammonia level is greater

than half the upper limit of normal for blood ammonia level.

Conclusion

Claims 1-3 and 5-12 (renumbered 1-11) are allowed.
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Application/Control Number: "I LN-117.137 Page 3

Art Unit: 1629

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to SAVITHA RAO whose telephone number is (571)270-

5315. The examiner can normally be reached on Mon—Fri 7.00 am to 4.00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Melanie McCormick can be reached at 571 -272-8037. The fax phone

number for the organization where this application or proceeding is assigned is 571 —

273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

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

/SAVITHA RAOI

Primary Examiner, Art Unit 1629
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Art Unit: 1629
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Applicalionlcontrol No. AppIicant{s)fPatenl Under
Reexamination

Search NOIGS 13417137 SCHAHSCHMIDT ET AL

Examiner

SAVITI-IA RAO

SEARCHED

Subclass Date Examiner
9.2 12120/2012 SR

533, 433. 432 12l20!2D12 SF!

SEARCH NOTES

Search Notes Date Examiner

EAST Search (see attached) ‘I1/16/2012 SF!
inventor Search 1n EAST and PALM 11/16/2012 SF!

STN Search for NPL and patents (see attached) 11/1619012 SR
updated EAST Search (see attached) 12!20!2012 SR

updated inventor search in EAST 12/20/2012
updated STN search for NFL and patents (see attached) 12120/2012

INTERFERENCE SEARCH

Subclass Date Examiner
7.2 12120/2012 SF!

533, 433, 432 12I20:'2D12 SR

JSAVITHA HAO!
Primary Examlnerfin Unit 1629

U 8 Patent and Trademark Oflice Part DI Paper No. ‘.9 220121 220A
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Electronic Acknowledgement Receipt

Application Number: 13417137

International Application Number:

Confirmation Number:

MEFHODS OF THERAPEUTIC MONFTORING OF NITROGEN SCAVENGING

Title of Invention: DRUGS

First Named lnventorlfipplicant Name: Bruce SCHARSCHMIDT

Customer Number: 34055

Filer: Michael J.Wise!2'-‘irny Candeloro

Filer Authorized By: Michael J.Wise

Receipt Date: 22—FEB—2Ui 3

Filing Date: 09-MAR-2012

Time Stamp: 19:26:09

Application Type: Utility under 35 USC 11 Ha}

Payment information:

Submitted with Payment

Payment Type Deposit Account

Payment was successfully received in RAM $1135

RAM confirmation Number 7735

Deposit Account 502586

Authorized User

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

Charge any Additional Fees required under 37 CPR. Section 1.20 (Post Issuance fees]
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Document . . . File Size(Bytesll
Number Document Description File Name Message Digest

122173
2013-O2-22g|ssueFeej953280

Issue Fee Payment (PTO—85B) OZUSZ pdf lll-'lJK.'1il?IlJll6|'l :01: I1! Jrl-ludz-51:. nmmn
rl Itilllfi

Wa rnings:

Information:

Fee Worksheet (SE06) fee-info. pdf
ccl..mlI\E.l1 M2")-'lI)c-:35rJI!-Ii;JhE'|cL I‘-l5c0l‘19
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Warnings:

Info rmation:

Total Files Size (in bytes} 154111

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

Ifa new application is being filed and the application includes the necessary components for a filing date [see 37 CFR
1.53lbl-(di 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 ofthe application.

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

Ifa 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 PCTIDOIEOIQDB 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

lfa 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 1310), a Notification ofthe International Application Number
and ofthe International Filing Date [Form PCT/ROM D5) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Patent Application Fee Transmittal

Application Number: 13417137

Filing Date: 09-Mar-2012
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Title of Invention: DRUGS
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Attorney Docket Number: 79532.Bfl03.US02

Filed as Small Entity
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PA RT B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable feets), to: Mail Mail Stop ISSUE FEECOI1‘ImESl0lIel' for Patents
P.0. Box 1451}
Alexandria, Virginia 22313-1450

orflgg (571)-273-2385

INSTRUCTIONS: This form should be used for transmitting the ISSUE I-"E13 and PUBLICATION FEE [if required}. Blocks 1 through 5 shoutd be completed where
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3. ASSIGNEE NA.M'E AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print ortype)

PLEASE NOTE: Unless an as]sTE,nee is identified below. no assignce data will appear on the patent. IF an assignee is identified below. the document has been filed forrecordation as set forth in 37 C 3.1L Completion of this form is NOT a substitute for filing an assignment.
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43. The following fee(s) are subriiitied: 4!). Payment of Fen.-.(s): [Plse first reapply any previously paid issue fee shown above)
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D Advance Order— it ol'Copies The Director is hereby authorized to charge  (s]. any deficiency, or credit any _overpayment. to Deposit Account Number (enclose an extra copy of this l'orrnJ.

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

D a, Applicant claims SMALL ENTITY status. See 37 CFR L17. [3 b. Applicant is no longer claiming SMALL ENTITY status, See 37 CFR l.2"r'(g)['2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant: a registered iiiiorriey or agent: or the assignee or other pasty inintetesifis shown b the records of the United States Patent and Trademark Office.

Auihortzed Signature Date February 22' 3

iI.‘y'i::-ed or printed name Patrick Morris Registration No.

This collection ofinformetion is required by .17 CFR. 1.31 l . The information is relghuiretl to obtain or retain a benefit b the public which is to tilt: (and by the USPTO to process)an application. CoriIii:|ent.iality_is governed by 35 U.S.C. 122 and 3'] CFR L14. ‘is collection is cstiniatetl In Lake I minutes to complete, including gathering. preparing, and
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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.

I-‘TOI_.—8S (Rev. 0211 1) Approved for use through 0313 M2013. OMB 0651-0033 US. Patent and Trademark Office; U.S. DEPAR'l'MENT OF COMMERCE
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Unrrr-go STATES PA'l'l£NT AND TRADEMAI-{K OF!"-‘ICE
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P.O'. Box I-150
Alex rzndrin. Virginia 2251.1-I-I50xi t-.w.i|.spru.gcn

APPLICATION NO. ISSUE. DATE PATENT NO. ATTORNEY DOCKET NO‘ CDlN'FIR..V'IATlOP*i NO.

I 314-I 7. l 37 D3f26L'-10]} l"l-‘M41 l 5 7953 l.SOO3_17SO2 Ci-123

3-“J55 TSQU El?-.‘U6.I'2lJ I 5

PERKINS C011."-. Ll .1’
POST O1"T’lCl'S BOX I208

Sf-lATTl.l,“-., WA 98111-1208

ISSUE NOTIFICATION

The projected patent number and iss ue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000')

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include

an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the abo\re—ident'ified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Temi Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (57l)—272—7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(S_l ("Please see PAIR WEB site http:/ipair.uspto.gov for additional applictuilsl:

Bruce SCI-lARS(.‘I-IMIDT. San Francisco, CA;
Masoud Mokhtarani, Walnut Creek. CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investrnent, innovation. and comrnercialization of new technologies. The USA offers tremendous

resources and advantages for those who invest and manufacture goods here. Through SelectUSA. our nation

works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business. visit SelectUSA.gov.

[R103 (Rev. IDJUQ)
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SEATTLE, WA 98111-1247

Tit|e:METHODS OF THERAPEUTIC MONITORING OF NITROGEN SCAVENGING DRUGS

Publication No.US-2013-0035179-Al

Publication Date:04/041201 3

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1211, et sec. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the

Internet at www.uspto.gov. The direct link to access the publication is currently http:ffwww.uspto.gov/patftf.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth

in 37 CFFI t.19(a}{ 1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Flecords. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382.
by facsimile at (703) 305-8759. by mail addressed to the United States Patent and Trademark Office, Office of
Public Ftecordsl Alexandria, VA 22313-1450 or via the Internet.

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

Further assistance in electronically accessing the publication, or about PAIFI, is available by calling the Patent
Electronic Business Center at 1~866~217-919?.

(}ITir:c of Data Managmclll, Applicalioil Assislailicc Unit (571) 272-4000, or (57| ) 2724200. or L888-786—0l0l
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
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Post Ca rd, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53lb}-(dl and MPEP 506], a Filing Receipt (37 (FR 1.54} will be issued in due course and the date shown on this
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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 asa Receiving Office
Ifa new international application is being filed and the international application includes the necessary components for
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{Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO: : 8,404,215 B1

APPLICATION NO. : 13/417.137

ISSUE DATE : March 26, 2013

iNVENTOR(S) : Bruce SCHARSCHIVIIDT et at.

It is certified that an error appears or errors appear in the above—identil"Ied patent and that said Letters
Patent is hereby corrected as shown below:

On the Face page. in field (54) "TITLE", column 1. line 2. insert ——DRUGS—— after
"NITROGEN SCAVENGING".

Claim 2, column 24, line 45, insert --c)-- before "administering the nitrogen".

MAILING ADDRESS OF SENDER (Please do not use customer number below):
Customer Number 34055
Perkins Coie LLP
P.O. Box 1208
Seattle. WA 98111-1203

Phone: (310) 788-9900
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(and by the USPTO to process) an application. Confidentiality is governed by 35 U_S_C_ 122 and 37 CFR 1.14. This collection is estimated to take 1.!) hour to
complete. including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form andior suggestions for reducing this burden, should be sent to the Chief Infomtaljon Officer. U.5.
Patent and Trademark Office. US. Depanment of Commerce. P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO; Attention Certificate OI Corrections Branch. Commissioner for Patents. P.O. Box 1450. Alexandria. VA 22313-1450.

79532-8003.USDZILEGALZSS15708.1
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Attorney Docket No. ?9532.8003.US02

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: BRUCE SCHARSCHMIDT ET AL.

US. PATENT No.: 8,404,215 B1

ISSUED: MARCH 26, 2013

FOR: METHODS OF THERAPEUTIC MONITORING OF

NITROGEN SCAVENGING DRUGS

REQUEST FOR CERTIFICATE OF CORRECTION
UNDER 37 C.F.R. 1.322

Attn: Certificate of Corrections Branch

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

1. Applicants request a Certificate of Correction to correct the error In the above-

identified patent listed on the enclosed Form PTOISBI44.

The requested correction does not constitute new matter or require

reexamination of the patent.

The error listed on Form PTOIFSBI44 is believed to be due to mistake on the part

of the USPTO (37 C.F_R_ § 1.322). Accordingly, no fee is believed to be due.

Please send the Certificate of Correction to the undersigned at the address
shown below.

Dated: April 10, 2013 Respectfully submitted.

Correspondence Address: PERKINS COIE LLP
Customer No. 34055

Perkins Coie LLP

Patent - LA

P.O. Box 1208 By: {Patrick D. Morris!
Seattle, WA 98111-1208 Patrick D. Morris

Phone: (310) 788-9900 Reg. No. 53.351

Fax: (206) 332-7198

?Q532-3003_US02JLEGAL26315699.1
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT N0. : 8.404.215 Bl Pagg | 9f]
APPLICATION NO. : 131417137

DATED : March 26. 2013

INVENTOR(S] : Scharschmidt et 211.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title page, in Item [54] "‘TITLE". and in the Specifications. column 1. line 2, insert
--DRUGS-- after “NITROGEN SCAVENGING".

In the Claims

Claim 2, column 24, line 45, insert --cJ-- before “administering the nitrogen“.

Signed and Sealed this

Twenty-fifth Day of March, 2014

71/u;z..¢&.X/..4E_.
Michelle K. Lee

Nc'pHl_1- .UIn.'I':‘aJ’ u_f'r-fit.’ Um'h-d Sram Palvnr and }"t’ua’('rr:m'.|§: Qflirc
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AU i20lRt:*\r Ciiit’|t)i

Mail Stop 8 REPORT ON THE
T0‘ Director ofthe us. Patent and Trademark Office FILING on DETERMINATION or AN

P.0. Box I450 ACTION REGARDING A PATENT OR
Alexandria. VA 22313-1450 TRADEMARK

In Compliance with 35 U.S,C. § 290 andior I3 U.S.C. {S I I I6 you are hereby advised that at court action has been
med in the U3. [)i5trict Court United States District Court, Eastern District of Texas on the following

El Trademarks or [1 Patents. ( [I the patent action involves 35 U.S.C. §292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:14-CV-384 4i23i2014 United States District Cou rt, Eastern District of Texas

PLAINTIFF DEFENDANT

Hyperion Therapeutics, Inc, Par Pharmaceutical. Inc.

PATENT OR DATE OF PA'I'E?N'l‘ . . .
TRADEMARK N0‘ OR TRADEMARK l[OLDI‘.R or PATENT OR TRADEMARK

I 8,404,215 312612013 Hyperion Therapeutics, inc.

2 8.642.012 2f-412014 Hyperion Therapeutics, Inc.

_

In the ahov%er1lit|cLl case, the following patent(s).’ trad-:maIk(s} have hecn included:

DATE INCLUDED INCLUDED BY
U Amendment CI Answer I] Cross Bill I] Other Pleading

PATENT OR DATE OF PATENT . .
OR TRADEMARK HOLDhR OF PATENT OR TRADEMARK

--
—_
—_
——
_—

In the above—-entitled case. the following decision has been rendered orjudgement issued:

DECISIONXJUDGIZMENT

{BY} DEPUTY CLERK

Copy 1—llpon initiation nfactiun. mail this copy to Director Copy 3—l|pon termination nfaction, mail this copy to Director
(Iopy 2—l|pon filing document adding pateI1t(s_]. mail this copy to Director (Topy -1—~C-ase file copy


