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METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID PRODRUGS

RELATED APPLICATIONS

[0001] The present application claims priority to U.S. Provisional Application No. 61/636,256,

filed April 20, 2012, the disclosure of which is incorporated by reference herein in its entirety,

including drawings.

BACKGROUND

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

disorders (UCDs), hepatic encephalopathy (HE), and advanced kidney disease or kidneyfailure,

often referred to as end-stage renal disease (ESRD).

[0003] UCDsinclude several inherited deficiencies of enzymesor transporters necessary for the

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

depicted in Figure 1, whichalso illustrates how certain ammonia-scavenging drugsactto assist in

elimination of excessive ammonia. With reference to Figure 1, N-acetyl glutamine synthetase

(NAGS)-derived N-acetylglutamate binds to carbamyl phosphate synthetase (CPS), which activates

CPSand results in the conversion of ammonia and bicarbonate to carbamyl phosphate. In turn,

carbamyl phosphate reacts with ornithine to producecitrulline in a reaction 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 (ASS), in whichcitrulline 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 ornithine and urea. Of the two atoms ofnitrogen

incorporatedinto urea, one originates from free ammonia (NH,) and the other from aspartate.

UCDindividuals born with no meaningful residual urea synthetic capacity typically present in the

first few daysof life (neonatal presentation). Individuals with residual function typically present

later in childhood or even in adulthood, and symptoms maybe precipitated by increased dietary

protein or physiological stress (e.g., intercurrent illness). For UCD patients, lowering blood

ammoniais the cornerstone of treatment.

[0004] HErefers to a spectrum of neurologic signs and symptomsbelieved to result from

hyperammonemia, which frequently occur in subjects with cirrhosis or certain other types of liver
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disease. HE is a common manifestation of clinically decompensated liver disease and most

commonly results from liver cirrhosis with diverse etiologies that include excessive alcoholuse,

hepatitis B or C virus infection, autoimmuneliver disease, or chronic cholestatic disorders such as

primary biliary cirrhosis. Patients with HE typically show altered mental status ranging from subtle

changes to coma, features similar to patients with UCDs. It is believed that an increase in blood

ammonia due to dysfunctional liver in detoxifying dietary protein is the main pathophysiology

associated with HE (Ong 2003).

[0005] ESRDresults from a variety of causes including diabetes, hypertension, and hereditary

disorders. ESRD is manifested by accumulation in the bloodstream of substances normally excreted

in the urine, including but not limited to urea and creatinine. This accumulation in the bloodstream

of substances, including toxins, normally excreted in the urine is generally believed to result in the

clinical manifestations of ESRD, sometimesreferred to also as uremia or uremic syndrome. ESRD

is ordinarily treated by dialysis or kidney transplantation. To the extent that urea, per se, contributes

to these manifestations and that administration of a phenylacetic (PAA) prodrug may decrease

synthesis of urea (see, e.g., Brusilow 1993) and hence lower blood urea concentration, PAA prodrug

administration may be beneficial for patients with ESRD.

[0006] Subjects with nitrogen retention disorders whose ammonialevels and/or symptomsare

not adequately controlled by dietary restriction of protein and/or dietary supplements are generally

treated with nitrogen scavenging agents such as sodium phenylbutyrate (NaPBA,approved in the

United States as BUPHENYL”andin Europe as AMMONAPS'), sodium benzoate,or a

combination of sodium phenylacetate and sodium benzoate (AMMONUL®). 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 1980; Brusilow 1991). NaPBAis a PAAprodrug.

Another nitrogen scavenging drug currently in developmentfor the treatment of nitrogen retention

disorders is glyceryl tri-[4-phenylbutyrate] (HPN-100), which is described in U.S. Patent No.

5,968,979. HPN-100, which is commonly referred to as GT4P or glycerol PBA,is a prodrug of

PBAand a pre-prodrug of PAA. The difference between HPN-100 and NaPBAwith respect to

metabolism is that HPN-100is a triglyceride and requires digestion, presumably by pancreatic
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lipases, to release PBA (McGuire 2010), while NaPBAisa salt and is readily hydrolyzed after

absorption to release PBA.

[0007] HPN-100 and NaPBAshare the same general mechanism of action: PBA is converted to

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

phenylacetylglutamine (PAGN), whichis excreted in the urine. The structures of PBA, PAA, and

PAGNareset forth below:
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[0008] The clinical benefit ofNaPBA and HPN-100 with regard to nitrogen retention disorders

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

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

each glutamine contains two moleculesofnitrogen, the body ridsitself of two waste nitrogen atoms

for every molecule of PAGNexcreted in the urine. Therefore, two equivalents of nitrogen are

removed for each mole of PAA converted to PAGN. PAGNrepresents the predominant terminal

metabolite, and one that is stoichiometrically related to waste nitrogen removal, a measure of

efficacy in the case of nitrogen retentionstates.

[0009] In addition to nitrogen retention states, PAA prodrugs may be beneficial in a variety of

other disorders for which PBA and/or PAA are believed to modify gene expression and/or exert

post-translational effects on protein function. In the case of maple syrup urine disease (MSUD,also

3
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known as branched-chain ketoaciduria), for example, the apparently beneficial effect ofNaPBA in

lowering plasmalevels of branched chain aminoacidsis reported to be mediated by PBA-induced

inhibition of the kinase that regulates activity of branched chain alpha-keto acid dehydrogenase

complex or BCKDC. BCKDCis the enzyme that normally breaks down branched-chain amino

acids and is genetically defective in MSUDpatients (Bruneti-Pieri 2011). Similarly, the putative

beneficial effects of PAA prodrugsfor the treatment of cancer (Chung 2000), neurodegenerative

diseases (Ryu 2005), and sickle cell disease (Perrine 2008) all involve alteration of gene expression

and/or post-translational effects on protein function via PBA and/or PAA.

[0010] Numerouspublications reports adverse events following administration of PBA and/or

PAA (Mokhtarani 2012), and PAA is reported to cause reversible toxicity when presentin high

levels in circulation. While many of these publications have not recorded PAA blood levels and/or

temporally correlated adverse events with PAA levels, toxicities such as nausea, headache, emesis,

fatigue, weakness, lethargy, somnolence, dizziness, slurred speech, memory loss, confusion, and

disorientation have been shownto be temporally associated with PAA levels ranging from 499—

1285 ug/mL in cancer patients receiving PAA intravenously, and these toxicities have been shown

to resolve with discontinuation of PAA administration (Thiebault 1994; Thiebault 1995).

Therefore, when administering PAA prodrugsfor treatment of nitrogen retention disorders and other

conditions,it is important to optimize dosing so as to achieve the desired therapeutic effect while

minimizing the risk of PAA associated toxicity.

SUMMARY

[0011] Providedherein is a clinically practical approachfor utilizing and interpreting blood

levels of PAA and PAGNto adjust the dose of a PAA prodrug in order to minimizethe risk of

toxicities and maximize drug effectiveness.

[0012] Provided herein in certain embodiments are methodsoftreating a nitrogen retention

disorder or a condition for which PAA prodrug administration is expected to be beneficial in a

subject comprising the steps of administering a first dosage of a PAA prodrug, measuring plasma

PAA and PAGNlevels, calculating a plasma PAA:PAGNratio, and determining whether the PAA

prodrug dosage needsto be adjusted based on whether the PAA:PAGNratio falls within a target

range. In certain embodiments,the target range is | to 2.5, 1 to 2, 1 to 1.5, 1.5 to 2, or 1.5 to 2.5. In
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certain embodiments, a PAA:PAGNratio above the target range indicates that the dosage of the

PAA prodrug needsto be decreased. In other embodiments, a PAA:PAGNratio abovethe target

range indicates that the dosage may need to be decreased, with the final determination of whether to

decrease the dosage taking into account other characteristics of the subject such as biochemical

profile or clinical characteristics such as target nitrogen excretion, actual nitrogen excretion,

symptom severity, disorder duration, age, or overall health. In certain embodiments, a PAA:PAGN

ratio below the target range indicates that the dosage of the PAA prodrug needsto be increased. In

other embodiments, a PAA:PAGNratio below the target range indicates that the dosage may need

to be increased, with the final determination of whether to increase the dosage taking into account

other characteristics of the subject such as biochemical profile or clinical characteristics such as

target nitrogen excretion, actual nitrogen excretion, symptom severity, disorder duration, age, or

overall health. In certain embodiments, a PAA:PAGNratio that is within the target range but within

a particular subrange (e.g., 1 to 1.5 or 2 to 2.5 where the target range is 1 to 2.5) indicates that the

dosage of the PAA prodrug doesnot need to be adjusted, but that the subject needs to be subjected

to more frequent monitoring. In certain embodiments, the methods further comprise a step of

administering an adjusted second dosage if such an adjustment is determined to be necessary based

on the PAA:PAGNratio and, optionally, other characteristics of the subject. In other embodiments,

the methods further comprise a step of administering a second dosagethat is the sameasor nearly

the sameasthefirst dosage if no adjustment in dosage is deemed to be necessary. In certain

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

condition for which PAA prodrug administration is expected to be beneficial is cancer, a

neurodegenerative diseases, a metabolic disorder, or sickle cell disease. In certain embodiments,the

PAA prodrug is HPN-100 or NaPBA. In certain embodiments, measurement of plasma PAA and

PAGNlevels takes place after the first dosage of the PAA prodrug has hadsufficient time to reach

steady state, such as at 48 hours to 1 week after administration.

[0013] Provided herein in certain embodiments are methodsoftreating a nitrogen retention

disorder or a condition for which PAA prodrug administration is expected to be beneficial in a

subject whohas previously received a first dosage of PAA prodrug comprising the steps of

measuring plasma PAA and PAGNlevels, calculating a plasma PAA:PAGNratio, and determining
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whether the PAA prodrug dosage needsto be adjusted based on whether the PAA:PAGNratio falls

within a target range. In certain embodiments,the target range is 1 to 2.5, 1 to 2, 1 to 1.5, 1.5 to 2,

or 1.5 to 2.5. In certain embodiments, a PAA:PAGNratio abovethe target range indicates that the

dosage of the PAA prodrug needsto be decreased. In other embodiments, a PAA:PAGNratio

abovethe target range indicates that the dosage may need to be decreased, with the final

determination of whether to decrease the dosage taking into account other characteristics of the

subject such as biochemicalprofile or clinical characteristics such as target nitrogen excretion,

actual nitrogen excretion, symptom severity, disorder duration, age, or overall health. In certain

embodiments, a PAA:PAGNratio below the target range indicates that the dosage of the PAA

prodrug needsto be increased. In other embodiments, a PAA:PAGNratio below the target range

indicates that the dosage may needto be increased, with the final determination of whether to

increase the dosage taking into accountother characteristics of the subject such as biochemical

profile or clinical characteristics such as target nitrogen excretion, actual nitrogen excretion,

symptom severity, disorder duration, age, or overall health. In certain embodiments, a PAA:PAGN

ratio that is within the target range but within a particular subrange (e.g., 1 to 1.5 or 2 to 2.5 where

the target range is 1 to 2.5) indicates that the dosage of the PAA prodrug does not need to be

adjusted, but that the subject needs to be subjected to more frequent monitoring. In certain

embodiments, the methods further comprise a step of administering an adjusted second dosageif

such an adjustmentis determined to be necessary based on the PAA:PAGNratio and, optionally,

other characteristics of the subject. In other embodiments, the methods further comprise a step of

administering a second dosagethat is the sameas or nearly the sameasthe first dosage if no

adjustment in dosage is deemedto be necessary. In certain embodiments,the nitrogen retention

disorder is UCD, HE, or ESRD. In certain embodiments, the condition for which PAA prodrug

administration is expected to be beneficial is cancer, a neurodegenerative diseases, a metabolic

disorder, or sickle cell disease. In certain embodiments, measurementofplasma PAA and PAGN

levels takes place after the first dosage of the PAA prodrug hashadsufficient time to reach steady

state, such as at 48 hours to 1 week after administration.

[0014] Provided herein in certain embodiments are methods of adjusting the dosage of a PAA

prodrug to be administered to a subject comprising the steps of administering a first dosage of a
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PAA prodrug, measuring plasma PAA and PAGNlevels, calculating a plasma PAA:PAGNratio,

and determining whether the PAA prodrug dosage needsto be adjusted based on whetherthe

PAA:PAGNratio falls within a target range. In certain embodiments, the target range is 1 to 2.5, 1

to 2, 1 to 1.5, 1.5 to 2, or 1.5 to 2.5. In certain embodiments, a PAA:PAGNratio abovethe target

range indicates that the dosage of the PAA prodrug needsto be decreased. In other embodiments, a

PAA:PAGNratio above the target range indicates that the dosage may need to be decreased, with

the final determination of whether to decrease the dosage taking into account other characteristics of

the subject such as biochemicalprofile or clinical characteristics such as target nitrogen excretion,

actual nitrogen excretion, symptom severity, disorder duration, age, or overall health. In certain

embodiments, a PAA:PAGNratio below the target range indicates that the dosage of the PAA

prodrug needsto be increased. In other embodiments, a PAA:PAGNratio below the target range

indicates that the dosage may needto be increased, with the final determination of whether to

increase the dosage taking into accountother characteristics of the subject such as biochemical

profile or clinical characteristics such as target nitrogen excretion, actual nitrogen excretion,

symptom severity, disorder duration, age, or overall health. In certain embodiments, a PAA:PAGN

ratio that is within the target range but within a particular subrange (e.g., 1 to 1.5 or 2 to 2.5 where

the target range is 1 to 2.5) indicates that the dosage of the PAA prodrug does not need to be

adjusted, but that the subject needs to be subjected to more frequent monitoring. In certain

embodiments, the methods further comprise a step of administering an adjusted second dosageif

such an adjustmentis determined to be necessary based on the PAA:PAGNratio and, optionally,

other characteristics of the subject. In other embodiments, the methods further comprise a step of

administering a second dosagethat is the sameas or nearly the sameasthe first dosage if no

adjustment in dosage is deemed to be necessary. In certain embodiments, measurement of plasma

PAA and PAGNlevels takes place after the first dosage of the PAA prodrug hashadsufficient time

to reach steady state, such as at 48 hours to 1 week after administration.

[0015] Provided herein in certain embodiments are methods of determining whethera first

dosage of a PAA prodrug can be safely administered to a subject comprising the steps of

administering the first dosage of a PAA prodrug, measuring plasma PAA and PAGNlevels,

calculating a plasma PAA:PAGNratio, and determining whetherthe first dosage can be safely

79532-8004.US00/LEGAL24441712.1
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administered based on whether the PAA:PAGNratio falls above a target range. In certain

embodiments, the target range is 1 to 2.5, 1 to 2, 1 to 1.5, 1.5 to 2, or 1.5 to 2.5. In certain

embodiments, a PAA:PAGNratio abovethe target range indicates that the first dosage is unsafe and

needs to be decreased. In other embodiments, a PAA:PAGNratio above the target range indicates

that the first dosage is potentially unsafe and may need to be decreased, with the final determination

of whether to decrease the dosage taking into account other characteristics of the subject such as

biochemical profile or clinical characteristics such as target nitrogen excretion, actual nitrogen

excretion, symptom severity, disorder duration, age, or overall health. In certain embodiments, a

PAA:PAGNratio that is within the target range but within a particular subrange (e.g., 2 to 2.5 where

the target range is 1 to 2.5) indicates that the first dosage is likely safe, but that the subject needs to

be subjected to more frequent monitoring. In certain embodiments, the methods further comprise a

step of administering an adjusted second dosageif such an adjustment is determined to be necessary

based on the PAA:PAGNratio and, optionally, other characteristics of the subject. In certain

embodiments, measurement of plasma PAA and PAGNlevels takes place after the first dosage of

the PAA prodrughashad sufficient time to reach steady state, such as at 48 hours to 1 week after

administration.

[0016] Provided herein in certain embodiments are methods of determining whethera first

dosage of a PAA prodrugislikely to be effective for treating a nitrogen retention disorder or

another disorder for which PAA prodrug administration is expected to be beneficial comprising the

steps of administering the first dosage of a PAA prodrug, measuring plasma PAA and PAGNlevels,

calculating a plasma PAA:PAGNratio, and determining whetherthe first dosageis likely to be

effective based on whether the PAA:PAGNratio falls below a target range. In certain

embodiments, the target range is 1 to 2.5, 1 to 2, 1 to 1.5, 1.5 to 2, or 1.5 to 2.5. In certain

embodiments, a PAA:PAGNratio below the target range indicates that the first dosage is unlikely to

be effective needs to be increased. In other embodiments, a PAA:PAGNratio below the target

range indicates that the first dosage is potentially ineffective and may needto be increased, with the

final determination of whether to increase the dosage taking into account other characteristics of the

subject such as biochemicalprofile or clinical characteristics such as target nitrogen excretion,

actual nitrogen excretion, symptom severity, disorder duration, age, or overall health. In certain
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embodiments, a PAA:PAGNratio that is within the target range but within a particular subrange

(e.g., 1 to 1.5 where the target range is 1 to 2.5) indicates that the first dosageis likely effective, but

that the subject needs to be subjected to more frequent monitoring. In certain embodiments, the

methods further comprise a step of administering an adjusted second dosage if such an adjustmentis

determined to be necessary based on the PAA:PAGNratio and, optionally, other characteristics of

the subject. In certain embodiments, measurement of plasma PAA and PAGNlevels takes place

after the first dosage of the PAA prodrug hashadsufficient time to reach steady state, such as at 48

hours to 1 week after administration.

[0017] In certain embodiments, methods are provided for optimizing the therapeutic efficacy of

a PAA prodrug in a subject who has previously been adminsitered a first dosage of PAA prodrug

comprising the steps of measuring plasma PAA and PAGNlevels, calculating a plasma PAA:PAGN

ratio, and determining whether the PAA prodrug dosage needs to be adjusted based on whether the

PAA:PAGNratio falls within a target range. In certain embodiments, the target range is 1 to 2.5, 1

to 2, 1 to 1.5, 1.5 to 2, or 1.5 to 2.5. In certain embodiments, a PAA:PAGNratio abovethe target

range indicates that the dosage of the PAA prodrug needsto be decreased. In other embodiments, a

PAA:PAGNratio above the target range indicates that the dosage may need to be decreased, with

the final determination of whether to decrease the dosage taking into account other characteristics of

the subject such as biochemicalprofile or clinical characteristics such as target nitrogen excretion,

actual nitrogen excretion, symptom severity, disorder duration, age, or overall health. In certain

embodiments, a PAA:PAGNratio below the target range indicates that the dosage of the PAA

prodrug needsto be increased. In other embodiments, a PAA:PAGNratio below the target range

indicates that the dosage may needto be increased, with the final determination of whether to

increase the dosage taking into accountother characteristics of the subject such as biochemical

profile or clinical characteristics such as target nitrogen excretion, actual nitrogen excretion,

symptom severity, disorder duration, age, or overall health. In certain embodiments, a PAA:PAGN

ratio that is within the target range but within a particular subrange (e.g., 1 to 1.5 or 2 to 2.5 where

the target range is 1 to 2.5) indicates that the dosage of the PAA prodrug does not need to be

adjusted, but that the subject needs to be subjected to more frequent monitoring. In certain

embodiments, the methods further comprise a step of administering an adjusted second dosageif
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such an adjustmentis determined to be necessary based on the PAA:PAGNratio and, optionally,

other characteristics of the subject. In other embodiments, the methods further comprise a step of

administering a second dosagethat is the sameas or nearly the sameasthe first dosage if no

adjustment in dosage is deemedto be necessary. In certain embodiments, measurement of plasma

PAA and PAGNlevels takes place after the first dosage of the PAA prodrug hashadsufficient time

to reach steady state, such as at 48 hours to 1 week after administration.

[0018] In certain embodiments, methodsare provided for obtaining a plasma PAA:PAGNratio

within a target range in a subject comprising the steps of administering a first dosage of a PAA

prodrug, measuring plasma PAA and PAGNlevels, calculating a plasma PAA:PAGNratio, and

determining whether the PAA:PAGNratio falls within the target range. If the PAA:PAGNratio

does not fall within the target range, an adjusted second dosage is administered, and these steps are

repeated until a plasma PAA:PAGNratio falling within the target range is achieved. In certain

embodiments, the target range is 1 to 2.5, 1 to 2, 1 to 1.5, 1.5 to 2, or 1.5 to 2.5. In certain

embodiments, a PAA:PAGNratio abovethe target range indicates that the dosage of the PAA

prodrug needsto be decreased and a PAA:PAGNratio below the target range indicates that the

dosage of the PAA prodrug needsto be increased. In certain embodiments, measurement of plasma

PAA and PAGNlevels takes place after the first dosage of the PAA prodrug hashadsufficient time

to reach steady state, such as at 48 hours to 1 week after administration.

BRIEF DESCRIPTION OF DRAWINGS

[0019] Figure 1: Urea cycle.

[0020] Figure 2: Plasma PAA levels versus plasma PAA:PAGNratio in (A) all subjects

combined (healthy adults, patients age 2 months and above with UCDs,and patients with cirrhosis),

(B) patients age 2 months and above with UCDs,and (C) patients with cirrhosis.

[0021] Figure 3: Estimated probability (95% confidenceinterval (c.1.)) of correctly detecting

elevated plasma PAA:PAGNratio (=2.0) with a single blood sample at a designated time.

[0022] Figure 4:Distribution of plasma PAA:PAGNratio (log scale) by time since dosing

(hours) and category of maximum PAA:PAGNratio in all subjects combined.

[0023] Figure 5: Distribution of plasma PAA concentrations (j1g/mL) by PAA:PAGNratio for

(A) all subjects and (B) UCD and HE subjects.
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DETAILED DESCRIPTION

[0024] The following description of the invention is merely intendedto 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 ofthe

invention, andit is understood that such equivalent embodiments are to be includedherein.

[0025] The enzymesresponsible for beta oxidation of PBA to PAA are present in mostcell

types capable of utilizing fatty acids as energy substrates, and the widespread distribution of these

enzymes presumably accounts for the rapid and essentially complete conversion of PBA to PAA.

However, the enzymes that conjugate PAA with glutamine to form PAGNare found primarily in

the liver andto a lesser extend in kidneys (Moldave 1957). Therefore, the conversion of PAA to

PAGNmaybe affected under several circumstances, including the following:a) if conjugation

capacity is saturated (e.g., by high doses of PAA prodrug); b) if conjugation capacity is

compromised (e.g., by severe hepatic and/or renal dysfunction); c) if the substrate (glutamine) for

PAA to PAGNconjugation is rate limiting; d) genetically determined variability (i.c.,

polymorphisms) in the enzymesresponsible for PAA to PAGN conversion,or e) in young children,

since the capacity to convert PAA to PAGNvaries with body size measured as body surface area

(Monteleone 2012). The presence of any one of these conditions may lead to accumulation of PAA

in the body, which causesreversible toxicity.

[0026] The goal of PAA prodrug administration in subjects with nitrogen retention disorders is

to provide a sufficient dosage to obtain a desired level of nitrogen removal while avoiding excess

build-up of PAA. The goal of PAA prodrug administration in patients without a nitrogen retention

disorder(e.g., a neurodegenerative disease) is to achieve circulating metabolite levels necessary to

producea clinical benefit by alteration of gene expression and/or protein folding or function.

However,there are several difficulties associated with determining the proper dosagein patients

with nitrogen retention disorders.

[0027] Plasma PAA and PAGNlevels are affected by various factors, including timing ofthe

blood draw in relation to drug administration, hepatic function, availability of metabolizing

enzymes, and availability of substrates required for metabolism. A random PAA level drawn during
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an outpatient visit to determine if levels are in the toxicity range without considering concomitant

PAGNlevelis insufficient to inform dosing. First, PAA levels vary many-fold over the course of

the day, fluctuating a great deal between peak and trough levels. For example, in the Hyperion

pivotal study evaluating HPN-100 for use in treating adult UCD (Study ID HPN-100-006, Clinical

Trials ID NCT00992459), serial blood samples were obtained for PK studies over a 24 hour period

during which subjects were receiving HPN-100 or NaPBA. Thefluctuation index for PAA over a

24 hourperiod, which represents the fluctuation between maximum concentration (typically

observedafter the last daily dose or at approximately 12 hours) and minimum concentration

(typically observed in the morning after overnight fasting or at 0 hours), indicated a very high

degree of variability (2150% for NaPBA and 1368% for HPN-100). Therefore, a single plasma

PAA level may not be representative of the highest PAA level a patient may experience during the

day. Second, a high plasma PAA level mayonly be indicative of the high doses a subjectis

receiving rather than a point of concern if the subject is effectively conjugating PAA with glutamine

to form PAGN. Therefore, basing dose adjustment on only on a high PAA level without

considering concomitant plasma PAGN level mayresult in unnecessary dose reduction and under-

treatment of the patient. Conversely, a PAA level seemingly below the levels associated with

toxicity might be taken as an indication of satisfactory dosing without appreciating the fact that the

concomitant PAGN level maynot be proportional to PAA,indicating that PAA is not being

efficiently utilized and may be accumulating.

[0028] Previous studies have shownthat conversion of PAA to PAGNisa saturable processthat

varies considerably among individuals (see, e.g., Monteleone 2012), and that patients with hepatic

impairment have higher PAA levels than patients without hepatic impairment (Ghabril etal.,

"Glycerol phenylbutyrate (GPD) administration in patients with cirrhosis and episodic hepatic

encephalopathy (HE)," submitted to Digestive Disease Week, 2012). If PAGN formation is affected

by any of the above factors, PAA will be accumulated and waste nitrogen may not be removed from

the body. Previous studies have also shownthat a small proportion of individuals, including both

healthy adults ad patients with UCDsor HE, have higher PAA levels than the remainderofthe

population, presumably due to individual differences in conjugating PAA to PAGN,and that PAA

levels fluctuate many-fold during the day depending on the dose and the timing of blood sample
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relative to the last dose so that a single plasma level may not be informative (Lee 2010; Lichter

2011).

[0029] Although the goal of PAA prodrug therapy for nitrogen retention disorders is to achieve

ammonialevels within a normallimit, there is no correlation between plasma PAA levels and blood

ammonia. Nitrogen retention disorder subjects are normally "dosed to effect,” meaning that

subjects with absent or severely deficient urea synthetic capacity require higher doses of PAA

prodrugs than do mildly deficient UCD patients. These higher dosagesare generally associated

with higher PAAlevels, such that the conventional PK/PD response (higher active moiety,1.e.,

PAA,correlates with lower harmful substance,1.e., ammonia) does not apply. Therefore, there is no

single target plasma PAA level that can be applied to patients with UCDsorother nitrogen retention

disorders based on their blood ammonia.

[0030] Patients with severe hepatic impairmentare at increased risk of PAA accumulation due

to inadequate levels of PAA conjugating enzymesif treated with PAA-prodrugs. UCDpatients

without hepatic impairment whose PAA conjugating enzymesare readily saturated are also at

increased risk of PAA accumulation if treated with PAA-producing compounds. Other patients

without nitrogen retention are at increased risk of PAA accumulation due to limited availability of

glutamineas the substrate to form PAGNiftreated with PAA-producing compounds, which

accumulates in patients with nitrogen retentionstates.

[0031] WO009/134460 and WO10/025303 disclose methods for determining an effective dosage

of a PAA prodrug based on urinary PAGNlevels, which was found to be a morereliable indictor of

effective dosage than plasma levels of PAA or other metabolites. Although such measurementsare

highly useful for evaluating waste nitrogen removal, they do not provide complete information

regarding a subject's ability to utilize the prodrug.

[0032] Since PAA, PAGN,and ammonialevels do not provide the information necessary to

determine whether a subject is effectively converting PBA to PAGN(i.e., effectively utilizing the

PAA prodrug), there is a need for improved methods of adjusting PAA prodrug dosage and

incorporating such adjustments into methodsoftreating nitrogen retention disorders.

[0033] Asdisclosed herein, plasma PAA:PAGNratio has been found to provide an

unexpectedly accurate measure of PAA prodrug metabolism in subjects with nitrogen retention
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disorders and/or hepatic impairment. It was found that subjects who can readily convert PAA to

PAGNand havenot reached the saturation point with respect to PAA to PAGN conversion will

have a plasma PAA:PAGNratio of 2.5 or below (when both are measured in g/mL), and that

subjects with PAA:PAGNratios above 2.5 have a significantly higher chance of experience a PAA

level above 400 ug/mL or 500 pg/mL over a 24 hour period. A PAA/PAGNratio of less than 2.5

wasassociated primarily with healthy adult or adolescent subjects and normalliver function, with

subjects having a ratio below 2.5 exhibiting a 1% probability of experiencing a PAAlevel greater

than 400 g/mL and almost no chance of exhibiting a PAA level greater than 500 g/mLat any

point during a 24 hour period. A ratio greater than 2.5, on the other hand, was generally seen in

subjects with moderate hepatic impairment, a subset of healthy subjects or UCD patients with

relatively lower saturation point anddifficulty conjugating PAA to form PAGN,and patients with a

low body surface area. Subjects with a ratio greater than 2.5, on the other hand, exhibited a 20-36%

likelihood of experiencing a PAA level greater than 400 pg/mL during the day, and an

approximately 10% likelihood of experiencing a PAA level of 500 g/L or greater. In subjects with

a ratio greater than 3, the likelihood of experiencing a PAA level higher than 500 g/mL increased

to as high as 25%. These results show that a plasma PAA:PAGNratio exceeding 2.5 in a patient

with unexplained neurological adverse events and normal ammoniaindicates that dosage adjustment

should be considered. Thus, plasma PAA:PAGNratio providesa clinically useful surrogate for

evaluating the efficiency of PAA to PAGN conversion.

[0034] Plasma PAA:PAGNratio indicates whether a PAA prodrugis being effectively utilized

and scavenging nitrogen, and therefore provides an indirect and simple measure ofsaturation of

conjugating enzymes, availability of substrate, and possible effect of hepatic or renal impairment on

this process. Calculating this ratio will allow effective treatment and dose adjustmentin subjects

with known hepatic impairment, subjects presenting with signs and symptomsoverlapping between

hyperammonemia and PAA toxicities, and subjects whoare notclinically controlled despite

increasing the dosage of drugs.

[0035] Oneofordinary skill in the art would generally not consider the ratio of an active

metabolite such as PAA to a terminal metabolite such as PAGN when makingtherapeutic decisions

because they would expect that higher levels of the active metabolite would result in a
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proportionately higher response (as measured by PAGNproduction) and increasedefficacy(.e.,

waste nitrogen removal). However, the results provided herein show that the use of plasma

PAA:PAGNratios to evaluate and adjust PAA prodrug dosage is unexpectedly superior to the use

of PAA or PAGNlevels alone. Once a subject exceeds a specific PAA:PAGNratio,there is a high

likelihood that they are not effectively utilizing the active moiety and that further increasing PAA

prodrug dosage may notincrease efficacy and may actually result in PAA accumulation and

toxicity.

[0036] Based on these findings, methodsare provided herein for treating nitrogen retention

disorders and evaluating and adjusting the dosage of a PAA prodrug based on plasma PAA:PAGN

ratio. Generally, these methods comprise steps of measuring plasma PAA and PAGNlevels,

calculating the PAA:PAGNratio, and determining whetherthe ratio falls within a target range, with

this determination being used at least in part to decide whether to adjust PAA prodrug dosage. In

these methods, PAA:PAGNratio can be used to ensure that urinary PAGN output, plasma ammonia

concentration, and/or PAA levels fall within a predefined target range. Such methodsrepresent an

improvementover previously developed methods for evaluating PAA prodrug dosage and efficacy

in that they allow for more accurate dosing, greater efficacy, and decreased risk of toxicity

associated with PAA accumulation.

[0037] Disclosed herein are target ranges for the ratio of plasma PAA to PAGNin subjects who

are receiving PAA prodrug therapy. In certain embodiments, a subject exhibiting a PAA:PAGN

ratio falling within a target range is classified as properly dosed, meaningthat they do not require a

PAA prodrug dosage adjustment, while a subject exhibiting a PAA:PAGNratio falling outside the

target range is classified as improperly dosed, meaning that they require an adjustment in PAA

prodrug dosage. In certain of these embodiments, a subject exhibiting a plasma PAA:PAGNratio

falling above a target range is classified as requiring a decreased dosage of PAA prodrug, while a

subject exhibiting a plasma PAA:PAGNratio falling below a target rangeis classified as requiring

an increased dosage of PAA prodrug. In other embodiments, a subject exhibiting a plasma

PAA:PAGNratio falling above a target range is classified as requiring a decreased dosage of PAA

prodrug, while a subject exhibiting a plasma PAA:PAGNratio falling belowatarget range is

classified as potentially requiring an increase in PAA prodrug dosage. In still other embodiments, a
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subject exhibiting a plasma PAA:PAGNratio falling above a target range is classified as potentially

requiring a decreased dosage of PAA prodrug, while a subject exhibiting a plasma PAA:PAGNratio

falling below a target rangeis classified as potentially requiring an increase in PAA prodrug dosage.

In those embodiments where a subjectis classified as potentially requiring an increase or decrease

in PAA prodrug dosage based on their PAA:PAGNratio, a decision as to whether to increase or

decrease dosage may be based on one or more additional characteristics of the subject such as

biochemical profile or clinical characteristics such as target nitrogen excretion, actual nitrogen

excretion, symptom severity, disorder duration, age, or overall health.

[0038] In certain embodiments,the target range for plasma PAA:PAGNratio is 1 to 2.5,

meaningthat a subject exhibiting a PAA:PAGNfalling within this range is classified as properly

dosed. In other embodiments, the target range for plasma PAA:PAGNratio is 1 to 2, 1 to 1.5, 1.5 to

2, or 1.5 to 2.5. In certain of those embodiments where the target range is 1 to 2.5, a subject with a

PAA:PAGNratio above 2.5 is classified as requiring a decrease in PAA prodrug dosage, while a

subject with a PAA:PAGNratio falling below 1 is classified as potentially requiring an increase in

PAA prodrug dosage. In certain of these embodiments, a subject is necessarily classified as

requiring an increase in PAA prodrug dosageiftheir ratio is below 1. In other embodiments, a

subject with a PAA:PAGNratio ofless than 1 is only classified as requiring an increase in PAA

prodrug dosage if one or more additional clinical or biochemical characteristics are satisfied (e.g.,

the subject is exhibiting severe symptomsofa nitrogen retention disorder).

[0039] In certain embodiments, the target range for plasma PAA:PAGNratio may comprise one

or more subranges, with subjects falling within different subranges being treated differently despite

falling within the target range. For example, where a target range is 1 to 2.5, a subject exhibiting a

PAA:PAGNratio below 1 or above 2.5 may beclassified as requiring an adjustment in PAA

prodrug dosage. Within the target range, subjects with a PAA:PAGNratio falling within a

particular subrange maybetreated as properly dosed, improperly dosed(i.e., requiring a dosage

adjustment), or properly dosed but requiring more frequent monitoring. For example, subjects

having a PAA:PAGNratio greater than 2 but not greater than 2.5 maybeclassified as properly

dosed but requiring more frequent monitoring.
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[0040] In certain embodiments, subrange boundariesor the treatment of subjects falling within a

particular subrange will depend in part on a subject's specific characteristics, including for example

biochemical profile or clinical characteristics such as target nitrogen excretion, actual nitrogen

excretion, symptom severity, disorder duration, age, or overall health. For example, in certain

embodimentsa first subject with a PAA:PAGNratio falling within the subrange of 2 to 2.5 may be

classified as properly dosed but requiring frequent monitoring, while a second subject falling within

the same subrange may beclassified as requiring a decreased dosage of PAA prodrug. Similarly, a

first subject with a PAA:PAGNratio falling within the subrange of 1 to 1.5 maybeclassified as

properly dosed but requiring frequent monitoring, while a second subjectfalling within the same

subrange maybeclassified as requiring an increased dosage of PAA prodrug. For example, a

subject whohas recently exhibited particularly acute symptomsassociated with a particular disorder

maybe classified as requiring an increased dosage of PAA prodrug when exhibiting a PAA:PAGN

ratio of 1 to 1.5, while a subject whois clinically controlled may be classified as properly dosed

despite a ratio falling within the same subrange.

[0041] In certain embodiments, methods are provided herein for treating a nitrogen retention

disorder or a condition for which PAA prodrug administration is expected to be beneficial in a

subject that has previously receiveda first dosage of a PAA prodrug. These methods comprise

measuring plasma PAA and PAGNlevels, calculating the plasma PAA:PAGNratio, determining

whether the PAA prodrug dosage needsto be adjusted based on whether the PAA:PAGNratio falls

within a target range, and administering a second dosage of the PAA prodrug. In certain

embodiments, the target range for PAA:PAGNratio is 1 to 2.5 or 1 to 2. In certain of these

embodiments, the second dosageis greater than the first dosage if the PAA:PAGNratiois less than

1 (1.e., the dosage is increased) andless than the first dosage if the PAA:PAGNratio is greater than

2.5 (i.e., the dosage is decreased). In other embodiments, the second dosage may or may not be

greater than the first dosage if the PAA:PAGNratio is less than 1, depending on one or more other

characteristics of the subject. In certain embodiments, the second dosageis equal to the first dosage

when the PAA:PAGNratio is 1 to 2.5, 1.e., falling within the target range. In certain embodiments,

the target range is divided into one or more subranges. In certain of these embodiments, the second

dosage may be equalto the first dosage if the PAA:PAGNratio is 1 to 1.5 or 2 to 2.5, but the
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subject may be subjected to more frequent monitoring. In certain other embodiments, the second

dosage maybe greater than the first dosage if the PAA:PAGNratio is 1 to 1.5 or | to 2 and the

subject has recently exhibited particularly acute symptomsofa nitrogen retention disorder or

another condition for which PAA prodrug administration is expected to be beneficial. Similarly, the

second dosage maybeless than the first dosage if the PAA:PAGNratio is greater than 1.5 or 2 but

not greater than 2.5, depending on the subject's specific characteristics. In certain embodiments, the

increase or decrease in the second dosage versusthe first dosage depends on the precise plasma

PAA:PAGNratio. For example, where the plasma PAA:PAGNratiois only slightly less than 1, the

dosage maybe increased only slightly, but where the PAA:PAGNratio is significantly less than 1,

the dosage may be increased more. Similarly, the decrease in dosage for subjects exhibiting a ratio

above 2.5 may vary depending on howfar above 2.5 the ratio extends. In certain embodiments,

measurementofplasma PAA and PAGNratio takes place after the PAA prodrug hashad sufficient

time to reach steady state (e.g., 48 hours, 48 to 72 hours, 72 hours to 1 week, 1 week to 2 weeks, or

greater than 2 weeks after PAA prodrug administration). In certain embodiments, the above steps

may be repeated until a desired plasma PAA:PAGNratio (e.g., 1 to 2.5 or 1 to 2) is achieved. For

example, the methods may comprise measuring plasma PAA and PAGNlevels after administration

of the second dosage, calculating the plasma PAA:PAGNratio, determining whether the PAA

prodrug dosage needsto be adjusted based on whether the PAA:PAGNratio falls within the target

range, and administering a third dosage of the PAA prodrug.

[0042] In certain embodiments, methods are provided for treating a nitrogen retention disorder

or a condition for which PAA prodrug administration is expected to be beneficial in a subject that

has not previously been administered a PAA prodrug. These methods comprise administeringafirst

dosage of a PAA prodrug, measuring plasma PAA and PAGNlevels, calculating the plasma

PAA:PAGNratio, determining whether the PAA prodrug dosage needsto be adjusted based on

whether the PAA:PAGNratio falls within a target range, and administering a second dosage ofthe

PAA prodrug. In certain embodiments, the target range for PAA:PAGNratio is 1 to 2.5 or 1 to 2.

In certain of these embodiments, the second dosageis greater than the first dosage if the

PAA:PAGNratio is less than 1 (1.e., the dosage is increased) andless than the first dosageif the

PAA:PAGNratio is greater than 2.5 (1.e., the dosage is decreased). In other embodiments, the
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second dosage may or maynotbe greater than the first dosage if the PAA:PAGNratiois less than 1,

depending on one or more additional characteristics of the subject. In certain embodiments, the

second dosageis equalto the first dosage when the PAA:PAGNratio is 1 to 2.5, 1.e., falling within

the target range. In certain embodiments, the target range is divided into one or more subranges. In

certain of these embodiments, the second dosage may be equalto the first dosage if the PAA:PAGN

ratio is 1 to 1.5 or 2 to 2.5, but the subject may be subjected to more frequent monitoring. In certain

other embodiments, the second dosage may begreater than the first dosage if the PAA:PAGNratio

is 1 to 1.5 or | to 2 and the subject has recently exhibited particularly acute symptomsofa nitrogen

retention disorder or another condition for which PAA prodrug administration is expected to be

beneficial. Similarly, the second dosage may beless than the first dosage if the PAA:PAGNratio is

greater than 1.5 or 2 but not greater than 2.5, depending on the subject's specific clinical or

biochemical characteristics. In certain embodiments, the increase or decrease in the second dosage

versusthe first dosage depends on the precise plasma PAA:PAGNratio. For example, where the

plasma PAA:PAGNratiois only slightly less than 1, the dosage may be increased only slightly, but

where the PAA:PAGNratio is significantly less than 1, the dosage may be increased more.

Similarly, the decrease in dosage for subjects exhibiting a ratio above 2.5 may vary depending on

how far above 2.5 the ratio extends. In certain embodiments, measurement of plasma PAA and

PAGNratio takes place after the PAA prodrug hashadsufficient time to reach steady state (e.g., 48

hours, 48 to 72 hours, 72 hours to 1 week, 1 week to 2 weeks, or greater than 2 weeks after PAA

prodrug administration). In certain embodiments, the above steps may be repeated until a desired

plasma PAA:PAGNratio (e.g., 1 to 2.5 or 1 to 2) is achieved. For example, the methods may

comprise measuring plasma PAA and PAGNlevels after administration of the second dosage,

calculating the plasma PAA:PAGNratio, determining whether the PAA prodrug dosage needsto be

adjusted based on whether the PAA:PAGNratio falls within the target range, and administering a

third dosage of the PAA prodrug.

[0043] A method of administering a PAA prodrugto a subject with a nitrogen retention disorder

or another condition for which PAA prodrug administration is expected to be beneficial. These

methods comprise administering a first dosage of the PAA prodrug, measuring plasma PAA and

PAGNlevels, calculating the plasma PAA:PAGNratio, determining whether the PAA prodrug
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dosage needs to be adjusted based on whether the PAA:PAGNratio falls within a target range, and

administering a second dosage of the PAA prodrug. In certain embodiments, the target range for

PAA:PAGNratio is 1 to 2.5 or 1 to 2. In certain of these embodiments, the second dosageis greater

than the first dosage if the PAA:PAGNratio is less than 1 (i.e., the dosage is increased) and less

than the first dosage if the PAA:PAGNratio is greater than 2.5 (1.e., the dosage is decreased). In

other embodiments, the second dosage may or maynot be greater than the first dosage if the

PAA:PAGNratio is less than 1, depending on one or more additional characteristics of the subject.

In certain embodiments, the second dosage is equal to the first dosage when the PAA:PAGNratiois

1 to 2.5, i.e., falling within the target range. In certain embodiments, the target range is divided into

one or more subranges. In certain of these embodiments, the second dosage may be equalto the

first dosage if the PAA:PAGNratio is 1 to 1.5 or 2 to 2.5, but the subject may be subjected to more

frequent monitoring. In certain other embodiments, the second dosage maybe greaterthan the first

dosage if the PAA:PAGNratio is 1 to 1.5 or 1 to 2 and the subject has recently exhibited

particularly acute symptomsofa nitrogen retention disorder or another condition for which PAA

prodrug administration is expected to be beneficial. Similarly, the second dosage maybeless than

the first dosage if the PAA:PAGNratio is greater than 1.5 or 2 but not greater than 2.5, depending

on the subject's specific biochemicalor clinical characteristics. In certain embodiments, the

increase or decrease in the second dosage versusthe first dosage depends on the precise plasma

PAA:PAGNratio. For example, where the plasma PAA:PAGNratiois only slightly less than 1, the

dosage maybe increased only slightly, but where the PAA:PAGNratio is significantly less than 1,

the dosage may be increased more. Similarly, the decrease in dosage for subjects exhibiting a ratio

above 2.5 may vary depending on howfar above 2.5 the ratio extends. In certain embodiments,

measurementofplasma PAA and PAGNratio takes place after the PAA prodrug hashad sufficient

time to reach steady state (e.g., 48 hours, 48 to 72 hours, 72 hours to 1 week, 1 week to 2 weeks, or

greater than 2 weeks after PAA prodrug administration). In certain embodiments, the above steps

may be repeated until a desired plasma PAA:PAGNratio (e.g., 1 to 2.5 or 1 to 2) is achieved. For

example, the methods may comprise measuring plasma PAA and PAGNlevels after administration

of the second dosage, calculating the plasma PAA:PAGNratio, determining whether the PAA
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prodrug dosage needsto be adjusted based on whether the PAA:PAGNratio falls within the target

range, and administering a third dosage of the PAA prodrug.

[0044] In certain embodiments, methodsare provided herein for achieving a target plasma

PAA:PAGNratio in a subject with a nitrogen retention disorder or another condition for which PAA

prodrug administration is expected to be beneficial. These methods comprise administeringa first

dosage of a PAA prodrug, measuring plasma PAA and PAGNlevels, calculating the plasma

PAA:PAGNratio, determining whether the PAA prodrug dosage needsto be adjusted based on

whether the PAA:PAGNratio falls within a target range, and administering a second dosage ofthe

PAA prodrug based on the PAA:PAGNratio. If the PAA:PAGNratio is above the target range, the

second dosageis less than the first dosage. If the PAA:PAGNratio is below the target range, the

second dosage is greater than the first dosage. These steps are repeated until a target plasma

PAA:PAGNratio is achieved. In certain embodiments, the target ratio falls within a target range of

1 to 2.5 or 1 to 2. In certain embodiments, the increase or decrease in the second dosage versus the

first dosage depends on the precise plasma PAA:PAGNratio. For example, where the plasma

PAA:PAGNratio is only slightly less than 1, the dosage may be increased only slightly, but where

the PAA:PAGNratio is significantly less than 1, the dosage may be increased more. Similarly, the

decrease in dosage for subjects exhibiting a ratio above 2.5 may vary depending on howfar above

2.5 the ratio extends. In certain embodiments, measurement of plasma PAA and PAGNratio takes

place after the PAA prodrughashadsufficient time to reach steady state (e.g., 48 hours, 48 to 72

hours, 72 hours to 1 week, 1 week to 2 weeks, or greater than 2 weeks after PAA prodrug

administration).

[0045] In certain embodiments, methodsare provided for evaluating the dosage of a PAA

prodrug in a subject whohas previously been administered a first dosage of a PAA prodrug. These

methods comprise measuring plasma PAA and PAGNlevels, calculating the plasma PAA:PAGN

ratio, and determining whetherthe first dosage of the PAA prodrugis effective based on whether

the PAA:PAGNratio falls within a target range. In certain embodiments,the target range for

PAA:PAGNratio is 1 to 2.5 or 1 to 2. In certain of these embodiments,the first dosage is

considered too low if the PAA:PAGNratiois less than 1, and too high if the PAA:PAGNratio is

greater than 2.5. In other embodiments,the first dosage is considered potentially too low if
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PAA:PAGNratio is less than 1, with a final decision depending on one or more additional

characteristics of the subject. In certain embodiments,the target range is divided into one or more

subranges. In certain of these embodiments,the first dosage is considered potentially effective if

the PAA:PAGNratio is 1 to 1.5 or 2 to 2.5, but the subject may be subjected to more frequent

monitoring. In certain other embodiments, the first dosage may be considered too low if the

PAA:PAGNratio is 1 to 1.5 or 1 to 2 and the subject has recently exhibited particularly acute

symptomsofa nitrogen retention disorder or another condition for which PAA prodrug

administration is expected to be beneficial. Similarly, in certain embodiments the first dosage may

be considered too high if the PAA:PAGNratio is greater than 1.5 or 2 but not greater than 2.5,

depending on the subject's specific biochemicalor clinical characteristics. In certain embodiments,

measurementofplasma PAA and PAGNratio takes place after the PAA prodrug hashad sufficient

time to reach steady state (e.g., 48 hours, 48 to 72 hours, 72 hours to 1 week, 1 week to 2 weeks, or

greater than 2 weeks after PAA prodrug administration). In certain embodiments, the methods

further comprise a step of administering a second dosage that differs from the first dosage, and in

certain of these embodiments the above steps may be repeated until a desired plasma PAA:PAGN

ratio (e.g., 1 to 2.5 or 1 to 2) is achieved. For example, the methods may comprise administering a

second dosage that differs from the first dosage, measuring plasma PAA and PAGNlevels after

administration of the second dosage, calculating the plasma PAA:PAGNratio, and determining

whether the second dosage of the PAA prodrugis effective based on whether the PAA:PAGNratio

falls within a target range.

[0046] In certain embodiments, methods are provided for adjusting the dosage of a PAA

prodrug in a subject whohaspreviously been administered a first dosage of a PAA prodrug. These

methods comprise measuring plasma PAA and PAGNlevels, calculating the plasma PAA:PAGN

ratio, and determining whether to adjust the dosage of the PAA prodrug based on whether the

PAA:PAGNratio falls within a target range. In certain embodiments, the target range for

PAA:PAGNratio is 1 to 2.5 or 1 to 2. In certain of these embodiments wherethe target range is 1

to 2.5, a PAA:PAGNratio of less than 1 indicates the PAA prodrug dosage needsto be adjusted

upwards, while a PAA:PAGNratio above 2.5 indicates the PAA prodrug dosage needsto be

adjusted downwards. In other embodiments, a PAA:PAGNratio of less than 1 indicates that the
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PAA prodrug dosage potentially needs to be adjusted upwards, with a final decision depending on

one or more additional characteristics of the subject. In certain embodiments,the target range is

divided into one or more subranges. In certain of these embodiments, a PAA:PAGNratio of 1 to

1.5 or 2 to 2.5 indicates that the dosage need not be adjusted, but that the subject should be

subjected to more frequent monitoring. In certain other embodiments, a PAA:PAGNratio of 1 to

1.5 or 1 to 2 indicates that the dosage needs to be increased when the subject has recently exhibited

particularly acute symptomsof a nitrogen retention disorder or another condition for which PAA

prodrug administration is expected to be beneficial. Similarly, in certain embodiments a

PAA:PAGNratio greater than 1.5 or 2 but not greater than 2.5 may indicate that the dosage needs to

be decreased, depending on the subject's specific biochemicalor clinical characteristics. In certain

embodiments, measurement of plasma PAA and PAGNratio takes place after the PAA prodrug has

had sufficient time to reach steady state (e.g., 48 hours, 48 to 72 hours, 72 hours to 1 week, 1 week

to 2 weeks, or greater than 2 weeks after PAA prodrug administration). In certain embodiments

wherea determination is madethat the dosage needs to be adjusted, the methods further comprise a

step of administering a second dosagethat differs from the first dosage, and in certain of these

embodiments the above steps may be repeated until a desired plasma PAA:PAGNratio (e.g., 1 to

2.5 or 1 to 2) is achieved. For example, the methods may comprise administering a second dosage

that differs from the first dosage, measuring plasma PAA and PAGNlevels after administration of

the second dosage, calculating the plasma PAA:PAGNratio, and determining whether the second

dosage of the PAA prodrug needs to be adjusted based on whether the PAA:PAGNratio falls within

a target range. In certain embodiments, the increase or decrease in the second dosage versus the

first dosage dependson the precise plasma PAA:PAGNratio. For example, where the plasma

PAA:PAGNratio is only slightly less than 1, the dosage may be increased only slightly, but where

the PAA:PAGNratio is significantly less than 1, the dosage may be increased more. Similarly, the

decrease in dosage for subjects exhibiting a ratio above 2.5 may vary depending on howfar above

2.5 the ratio extends.

[0047] In certain embodiments, methods are provided for optimizing the therapeutic efficacy of

a PAA prodrugfor use in treating a nitrogen retention disorder in a subject. These methods

comprise measuring plasma PAA and PAGNlevels in a subject who has previously been
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administered a PAA prodrug,calculating the plasma PAA:PAGNratio, determining whetherto

adjust the dosage of the PAA prodrug based on whether the PAA:PAGNratio falls within a target

range, and administering an adjusted dosage of the PAA prodrug as necessary. These steps are

repeated until the subject exhibits a plasma PAA:PAGNratio falling within the target range (e.g., 1

to 2.5 or 1 to 2). In certain embodiments wherethe target range is 1 to 2.5, a plasma PAA:PAGN

ratio of less than 1 indicates that the dosage needs to be adjusted upwards, while a ratio greater than

2.5 indicates that the dosage needs to be decreased. In certain embodiments, the target range is

divided into one or more subranges. In certain of these embodiments, a PAA:PAGNratio of 1 to

1.5 or 2 to 2.5 indicates that the dosage does not need to be adjusted, but that the subject should be

subjected to more frequent monitoring. In certain other embodiments, a PAA:PAGNratio of 1 to

1.5 or 1 to 2 indicates that the dosage needs to be increased when the subject has recently exhibited

particularly acute symptomsof a nitrogen retention disorder or another condition for which PAA

prodrug administration is expected to be beneficial. Similarly, in certain embodiments a

PAA:PAGNratio greater than 1.5 or 2 but not greater than 2.5 may indicate that the dosage needs to

be decreased, depending on the subject's specific biochemicalor clinical characteristics. In certain

embodiments, measurement of plasma PAA and PAGNratio takes place after the PAA prodrug has

had sufficient time to reach steady state (e.g., 48 hours, 48 to 72 hours, 72 hours to 1 week, 1 week

to 2 weeks, or greater than 2 weeks after PAA prodrug administration). In certain embodiments, the

magnitude of the increase or decrease in dosage may be based on the precise PAA:PAGNratio. For

example, a PAA:PAGNratio that is slightly less than 1 may indicate that the dosage needsto be

increased slightly, while a ratio significantly less than 1 may indicate the dosage needsto be

increased to a greater degree. In certain embodiments, the above steps are repeated until the subject

exhibits a PAA:PAGNratio falling within the target range.

[0048] In certain embodiments, methods are provided for determining whethera prescribedfirst

dosage of a PAA prodrug can be safely administered to a subject. These methods comprise

administering the prescribed first dosage to the subject, measuring plasma PAA and PAGNlevels,

calculating the plasma PAA:PAGNratio, and determining whetherthe prescribed first dosage is

safe for the subject based on whether the PAA:PAGNratio falls above a target range, wherein a

PAA:PAGNratio falling above the target range indicates that the first dosage cannot be or
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potentially cannot be safely administered to the subject. In certain embodiments, the target range

for PAA:PAGNratio is 1 to 2.5 or 1 to 2. In certain of these embodiments wherethe target range is

1 to 2.5, a PAA:PAGNratio above 2.5 indicates the PAA prodrug dosageis unsafe and needsto be

adjusted downwards. In certain embodiments, the target range is divided into one or more

subranges. In certain of these embodiments, a PAA:PAGNratio of 2 to 2.5 indicates that the first

dosageis safe, but that the subject should be subjected to more frequent monitoring. In other

embodiments, a PAA:PAGNratio of 2 to 2.5 indicates that the first dosage is potentially unsafe,

with a final determination of safety taking into account the subject's specific biochemicalorclinical

characteristics. In certain embodiments, measurement of plasma PAA and PAGNratio takes place

after the PAA prodrug has had sufficient time to reach steady state (e.g., 48 hours, 48 to 72 hours,

72 hours to 1 week, 1 week to 2 weeks, or greater than 2 weeks after PAA prodrug administration).

In certain embodiments where a determination is madethat the first dosage is unsafe and needsto

be decreased, the methods further comprise a step of administering a second dosagethat is lower

than the first dosage, and in certain of these embodiments the above steps may be repeated until a

desired plasma PAA:PAGNratio (e.g., 1 to 2.5 or 1 to 2) is achieved. For example, the methods

may comprise administering a second dosagethat is lower than the first dosage, measuring plasma

PAA and PAGNlevels after administration of the second dosage, calculating the plasma

PAA:PAGNratio, and determining whether the second dosage of the PAA prodrug can besafely

administered to the subject based on whether the PAA:PAGNratio falls above a target range.

[0049] In certain embodiments, methods are provided for determining whethera prescribedfirst

dosage of a PAA prodrug will be effective for treating a nitrogen retention disorder or another

disorder for which PAA prodrug administration is expected to be beneficial. These methods

comprise administering the prescribed first dosage to the subject, measuring plasma PAA and

PAGNlevels, calculating the plasma PAA:PAGNratio, and determining whether the prescribed

first dosage will be effective for the subject based on whether the PAA:PAGNratio falls below a

target range, wherein a PAA:PAGNratio falling below the target range indicates thatthefirst

dosage will not be or potentially will not be effective for treating a disorder. In certain

embodiments, the target range for PAA:PAGNratio is 1 to 2.5 or 1 to 2. In certain of these

embodiments wherethe target range is 1 to 2.5, a PAA:PAGNratio below 1 indicates the PAA
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prodrug dosageis unlikely to be effective and needs to be adjusted upwards. In other embodiments,

a PAA:PAGNratio below 1 indicates that the first dosage is potentially ineffective, with a final

determination of whether the dosageis likely to be ineffective based on the subject's specific

biochemicalor clinical characteristics. In certain embodiments, the target range is divided into one

or more subranges. In certain of these embodiments, a PAA:PAGNratio of 1 to 1.5 indicates that

the first dosageis likely to be effective, but that the subject should be subjected to more frequent

monitoring. In other embodiments, a PAA:PAGNratio of 1 to 1.5 indicates that the first dosage is

potentially ineffective, with a final determination of whether the dosageis likely to be ineffective

taking into accountthe subject's specific biochemical or clinical characteristics. In certain

embodiments, measurement of plasma PAA and PAGNratio takes place after the PAA prodrug has

had sufficient time to reach steady state (e.g., 48 hours, 48 to 72 hours, 72 hours to 1 week, 1 week

to 2 weeks, or greater than 2 weeks after PAA prodrug administration). In certain embodiments

where a determination is madethat the first dosageis likely to be ineffective and needs to be

increased, the methods further comprise a step of administering a second dosagethat is higher than

the first dosage, and in certain of these embodiments the above steps may be repeated until a desired

plasma PAA:PAGNratio (e.g., 1 to 2.5 or 1 to 2) is achieved. For example, the methods may

comprise administering a second dosage that is higher than the first dosage, measuring plasma PAA

and PAGNlevels after administration of the second dosage, calculating the plasma PAA:PAGN

ratio, and determining whether the second dosage of the PAA prodrugislikely to be ineffective for

treating a disorder based on whether the PAA:PAGNratio falls abovea target range.

[0050] Provided herein in certain embodiments are methods for monitoring therapy with a PAA

prodrug in patients with a nitrogen retention disorder. These methods comprise administering a

PAA prodrug to the subject, measuring plasma PAA and PAGNlevels, and calculating the plasma

PAA:PAGNratio. In these methods, a PAA:PAGNratio falling within a target range (e.g., 1 to 2.5

or | to 2) indicates that the therapy is effective, while a ratio falling outside this range indicates that

the therapy may needto be adjusted. In certain embodiments, the plasma PAA:PAGNratio is

compared to a previously obtained PAA:PAGNratio from the same subject to evaluate the

effectiveness of PAA prodrug administration.
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[0051] In certain embodiments, the methods provided herein may be used in conjunction with

the methods described in WO09/134460 and WO10/025303. In these embodiments, urinary PAGN

levels may be determinedin addition to plasma PAA:PAGNratio, with both measurements being

used to evaluate or adjust PAA prodrug dosage.

[0052] A "PAA prodrug”as used herein refers to any drug that contains or is converted to PAA

following administration to a subject, or to any pharmaceutically acceptable salt, ester, acid, or

derivative thereof. A PAA prodrug may be administered via any route, including oral or parenteral

administration. A PAA prodrug maybe converted directly to PAA (e.g., a salt or ester of PAA;

PBAora salt or ester thereof such as NaPBA), or it may be converted to PAA via an intermediate

(e.g., a pre-prodrug such as HPN-100). Other examples of PAA prodrugsinclude

butyroyloxymethyl-4-phenylbutyrate.

[0053] An adjustment to the dosage of a PAA prodrugas discussed herein may refer to a change

in the amount of drug per administration (e.g., an increase fromafirst dosage of 3 mL to a second

dosage of 6 mL), a change in the numberof administration within a particular time period(e.g., an

increase from once a day to twice a day), or any combination thereof.

[0054] A "subject in need thereof" as used herein refers to any individual having a condition or

suspected of having a condition for which administration of a PAA prodrugis expected to be

beneficial. For example, a subject may be an individual with a nitrogen retention disorder or

suspected of having a nitrogen retention disorder, including for example UCD, HE, and/or kidney

failure/ESRD (Lee 2010; McGuire 2010; Lichter 2011). Likewise, a subject may have or be

suspected of having another condition for which PAA prodrug administration is expected to be

beneficial, including for example cancer (Thiebault 1994; Thiebault 1995), neurodegenerative

disorders such as Huntington’s Disease (Hogarth 2007), amyotrophic lateral sclerosis (ALS)

(Cudkowicz 2009), and spinal muscular atrophy (SMA) (Mercuri 2004; Brahe 2005), metabolic

disorders (e.g., maple syrup urine disease (MSUD)(Bruneti-Pieri 2011), or sickle cell disease

(Hines 2008).

[0055] A subject that has previously been administered a PAA prodrug may have been

administered the drug for any duration of time sufficient to reach steady state. For example, the
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subject may have been administered the drug over a period of 2 to 7 days, 1 week to 2 weeks, 2

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

[0056] A "PAA prodrug”as used herein refers to any drug that contains or is converted to PAA

following administration to a subject, or to any pharmaceutically acceptable salt, ester, acid, or

derivative thereof. A PAA prodrug may be administered via any route, including oral or parenteral

administration. A PAA prodrug may be converted directly to PAA (e.g., PBA ora salt thereof such

as NaPBA), or it may be converted to PAA via an intermediate (e.g., a pre-prodrug such as HPN-

100). Other examples of PAA prodrugs include butyroyloxymethyl-4-phenylbutyrate.

[0057] An adjustment to the dosage of a PAA prodrugas discussed herein may refer to a change

in the amount of drug per administration (e.g., an increase fromafirst dosage of 3 mL to a second

dosage of 6 mL), a change in the numberof administration within a particular time period(e.g., an

increase from once a day to twice a day), or any combination thereof.

[0058] The terms"treat," "treating,” or "treatment" as used herein mayrefer to preventing a

disorder, slowing the onset or rate of developmentof a disorder, reducing the risk of developing a

disorder, preventing or delaying the development of symptomsassociated with a disorder, reducing

or ending symptomsassociated with a disorder, generating a complete or partial regression of a

disorder, or some combination thereof. For example, where the disorder beingtreated is a nitrogen

retention disorder, "treating" may refer to lowering waste nitrogen levels below a threshold level,

preventing waste nitrogen levels from reaching a threshold level, decreasing the likelihood of waste

nitrogen levels exceeding a threshold level, reducing or ending symptomsassociated with elevated

waste nitrogen levels, or a combination thereof.

[0059] With regard to the methods of treatment disclosed herein, interpretation of the

PAA:PAGNratio must be performed in the context of the therapeutic objective. For example, in

subjects being treated for a nitrogen retention disorder, the therapeutic objective is elimination of

waste nitrogen in the form of PAGN. In subjects being treated for other disorders for which PAA

prodrug administration is expected to be beneficial (e.g., neurodegenerative disorders, MSUD), the

therapeutic objective is safely achieving target plasma levels of PAA and/or PBA.

[0060] Any methods knownin the art may be used to obtain a plasma blood sample. For

example, blood from a subject may be drawninto a tube containing heparin or
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ethylenediaminetetraacetic acid (EDTA). In certain embodiments, the sample can be placed on ice

and centrifuged to obtain plasma within 15 minutes ofcollection, 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 <-18°C (<0°F) and analyzedat a later time. For example, the sample may be

analyzed at 0-12 hours, 12-24 hours, 24-48, 48-96 hours after freezing, or within any other

timeframe over which the sample has demonstrated stability. In certain of these embodiments, the

blood sample is stored at a temperature between 0-15°C, such as 2-8°C. In other embodiments, the

blood sample is stored below 0°C or below -18°C.

[0061] Measurement of PAA and PAGNlevels in a plasma sampleis carried out using

techniques knownin the art. For example, PAA and PAGNlevels may be measured using liquid

chromatography/massspec analyses.

[0062] Any combination of embodiments described herein can be envisioned. Although

individual features may be included in different claims, these may be advantageously combined.

[0063] The following examples are providedto 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 purposesof illustration and is not intended to limit the invention. One

skilled in the art may develop equivalent meansor 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 madein 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 PAA:PAGNratio in UCD and HEsubjects:

[0064] Plasma PAA and PAGNlevels and PAA:PAGNratio were analyzed in more than 4000

 

plasma samples obtained from variousclinicaltrials of healthy adults, severely hepatic impaired

adults with clinically decompensated Child-Pugh B or C cirrhosis, and UCDpatients ages 29 days

or older. Healthy and hepatically impaired adults received HPN-100, while UCD subjects received

both HPN-100 and NaPBA. Clinicaltrial populations are summarized in Tables 1 and 2.
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Table 1: Clinical studies and analysis populations 

Study eas ‘

Short-term (<= 2-4 weeks)
exposure in UCD subjects

Long-term exposure in
UCDand HEsubjects

Short-term (<= 4 weeks)
exposure in hepatic
impaired subjects

Adults and children

ages 29 days or
greater (N=81)

Adults and children

ages 6 years or
greater (N=180)

Adults (N=15)

Attorney Docket No. 79532.8004.US01

Protocols

Included

UP 1204-003

HPN-100-005SO

Analysis
Populations

HPN-100-006
A,B

HPN-100-012

HPN-100-005SE

HPN-100-007 A
HPN-100-008 Part

B

A,B
HPN-100-008 Part

A 3
 

Short-term exposure (<= 4

3

4

Table 2: Demographics and number of samples used

Adults (N=98)

 
  

   Attribute

Population|Healthy
Hepatic
Encephalopathy (HE)
UCD

Total

29 days -< 6 yrs
6 -< 18 yrs
18+ yrs

 

 
 

 
 

No.of

subjects

86

103

Percent  
  

158

347

No. of sample

(Population A)
Count Count|Percent

HPN-100-010 A,B

 
No.of time-specific
PK sample points

(Population B)

 
 

 
points

 
 
 

 
  

  
 
 
 

 

F

M

 
[0065]

derived from all studies described above. All PAA and PAGNlevels used for analysis came from

  
Analysis Population A consisted of quantifiable levels of PAA and PAGN metabolites

blood samples drawn once dosing with NaPBA or HPN-100 had reachedsteady state. Analysis

Population B consisted of quantifiable levels of PAA and PAGN metabolites during studies in

which pharmacokinetics were analyzed and for which blood draws were performed over 12 or 24

hours at steady state and for which the timing of the blood samplein relation to dosing was known.

Subjects in study groups 1, 3 and 4 above contributed to these points. Analysis Population B was

79532-8004.US00/LEGAL24441712.1
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the source of analyses that examined how PAA levels changed with time relative to dosing, where

dosing could have been with either NaPBA or HPN-100. To beeligible for Analysis Population B,

the time of the blood draw relative to the time of initiation of dosing during the dosing period had to

have been recorded.

[0066] Data on metabolite levels were pooled across a wide range of age levels- infants,

toddlers, children, adolescents, and adults. All children, defined as ages under 18, were UCD

patients. The majority of the blood sampling points came from adults (89.4%). Newborn infants (<

29 days old) were not studied in any ofthe clinical trials for the investigational agent HPN-100.

The population of blood sampling points were roughly equally divided between female and male

(57.3% female, 42.7% male).

[0067] To examinethe predictive ability of PAA:PAGNratios, a subject was considered to have

achieved a high value of PAA if any PAA value up to 24 hourssince initiation of dosing equaled or

exceeded 400 g/mL or equaled or exceeded 500 pg/mL. PAA:PAGNratios were grouped into one

of three categorization schemes: a.) [0-<= 2.0] , [ > 2.0], b.) [0- <= 2.5, > 2.5], c.) [0- <= 3.0, >

3.0]. The repeated measures categorical outcome was modeled using GEEwith a logit link

function, ratio category as the independentvariable, and SUBJECTID asthe repeated measures

factor. Confidence intervals for the predicted probabilities were computed by bootstrap estimation

of 1000 resamplings ofthe original data, as detailed in Davison & Hinkley, "Bootstrap Methods and

Their Application," Cambridge Univ. Press (1997), pp. 358-362.

[0068] Results are summarized in Figures 2-5. A striking curvilinear relationship was observed

between plasma PAA levels and PAA:PAGNratio at any given timepoint. Figure 2A showsthe

relationship between the ratio of PAA:PAGNconcentrations and absolute PAA levels in

microgramsper milliliter among blood samples that had quantifiable values for both PAA and

PAGN. Theratio axis (i.e. “X’ axis) is plotted on a logarithmic (base e) scale. For ratios less than

1.0, increases in ratio are not associated with correspondingly elevated or increased levels of PAA.

Aboveratios of 1.0, there is a gradual increase in PAA levels, and a noticeable upswing in PAA

levels that begins in the vicinity of a ratio of 2.0. This finding suggests that when the ratio of PAA

precursor to PAGN product approaches higher values, the values of PAA are also correspondingly
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high. This increase in the ratio of precursor (PAA) to product (PAGN) implies ineffective PAA to

PAGNconversion, regardless of whether the PAA is derived from HPN-100 or NaPBA.

[0069] To determine whether excessive PAA build-up is a function of dosing, the plots

mentioned above were repeated, but this time adjusting for assigned dose level ofNaPBA or HPN-

100 at the time of the blood draw. Since the UCD population consisted of a mixture of children and

adults undergoing both short-term therapy and long-term therapy,total assigned daily dose for UCD

patients was standardized to body surface area and reported in PBA-equivalent grams meter’.

Healthy and HE subjects wereall adults and their assigned dose wasnot adjusted by body surface

area. Dose levels for healthy and HE subjects were reported in HPN-100 equivalent mL. Dose

levels for UCD subjects were reported in NaPBA-equivalent grams.

[0070] The excess of PAA over PAGN,indicated by larger ratios as PAA increases, was evident

across all dosage groups, disease populations, and types of treatment in UCDpatients(i.e., applies

to both NaPBA and HPN-100). This finding suggests that analysis of the precursor (PAA)to

product (PAGN)ratio may be predictive of the efficiency of conversion amongpatients with or

without liver dysfunction (UCD patients have normalliver function apart from their urea cycle

dysfunction) and independently of dose. As a corollary, the presence of liver dysfunction(e.g.

cirrhosis) by itself, is not necessarily a reliable determinant of whethera particular patient is at risk

for high PAA levels.

[0071] The ability of PAA:PAGNratios to predict extremely high plasma PAA concentrations

was determined by modeling the probability that a subject would exceed a PAA value of 400 or 500

ug/mL anytime during a 24 hour dosing period, based on the ratio of PAA to PAGN computed at

pre-dose (presumably trough), 12 hours after dosing (presumably peak), and the maximum ratio

encountered anytime between pre-dose and 12 hours post-dose. This interval of 0-12 hours was

chosen for practical reasons, as it would encompassthe entire interval corresponding to the usual

outpatient visit.

[0072] Since subjects could have multiple dosing periods within a given clinical study, the

probability was modeled using Generalized Estimating Equations. Three categorizationsofratios

were modeled:a.) [0-<= 2.0] [ > 2.0] , b.) [0- <= 2.5, > 2.5], c.) [0- <= 3.0, > 3.0]. The models were
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repeated with PAA values greater than or equal to 500 pg/mL considered extreme. Results are

summarized in Table 3.

Table 3: Probabilities of extreme PAA values encountered during 24 hour PK sampling with

PAA:PAGNratios (all subjects combined)

Timeof Blood Probability that a Bootstrapped
PAA Value Considered Draw Used For Observed Ratio Subject With This Ratio|95%
High Ratio of PAA/PAGN Will Exceed High Confidence

Classification Interval**

(0.5%) 0.004, 0.020
(16.4%) 0.041, 0.281
(0.3%) 0.004, 0.021
(22.7%) 0.048, 0.412
(0.2%) 0.004, 0.010
(14.3%) 0.036, 0.263

t=0 (fasting) 

>=400 g/mL|t=12 hours 

MAX(0-12)
[<=2.0, >2.0]
 

t=0 (fasting) did not converge 

>=500 ug/mL|t= 12 hours did not converge 

MAX(0-12) did not converge

(0.8%) 0.004, 0.023
(19.1%) 0.053, 0.366
(0.7%) 0.004, 0.016
(36.4%) 0.125, 0.752
(0.3%) 0.004, 0.013
(20.0%) 0.050, 0.381

(0.3%) 0.004, 0.011
0,029, 0.214

>=500 pg/mL|t= 12 hours aos
ams [ae

<= 3.0 0.010 (1.0%) 0.004, 0.025t=0 (fast >(fasting) 0,205 (20.5% 0,059, 0,398
<=3.0 0.013 (1.3% 0.004,0.0287400 pg/mL|t= 12 hours 0,250 05.0% 0,113, 0.576
<=3.0 0.003 (0.3%) 0.004, 0.014

MAX(0-12) 0,229 (22.9% 0,059, 0.438
“es <=3.0 0.003 (0.3%) 0.004, 0.010
0 (lasting) 0,102 (10.2% 0,032, 0.255

oxen?
Analysis repeated for each ratio cut off category independently.
* Probability derived from Generalized Estimating Equations model with logit link function.

t=0 (fasting) 

>=400 g/mL|t=12 hours 

MAX(0-12) 

[<=2.5, >2.5]

t=0 (fasting)   
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** Confidence interval derived from method disclosed in Davison & Hinkley, "Bootstrap Methods and Their
Application," Cambridge Univ. Press (1997), pp. 358-362, using 1000 re-samplingsoforiginaldata.

[0073] Because of the sparseness of samples in which PAA equaled or exceeded 500 ug/mL,

400 pg/mL proved to be a morestable and predictable target (i.e. high) value. Of the three

categorizationsofratio considered, the cutpoint of 2.5 was the best discriminator and predictor of

the risk of experiencing an high value. For example, referring to Table 3, a subject with a

PAA:PAGNratio > 2.5 at t=12 hours after dosing has a 36.4% chance (95% c. 1= 0.125, 0.752) of

exceeding 400 ng/mL in PAA sometime during the 24-hour PK sampling period.

[0074] Results were similar whether the ratio was computed from plasma drawnat pre-dose, 12

hours after initiation of dosing, or the maximum ratio encountered anytime between pre-dose and 12

hours after initiation of dosing.

[0075] Dueto the very high intra-day variability of plasma PAA levels, a PAA:PAGNratio

observed as exceeding 2.0 at a certain time following dosing may not remain greater than 2.0 in

subsequent times. To evaluate the optimal time for obtaining a PAA:PAGNratio measurement(.e.,

the time that gives the greatest probability of correctly detecting a subject whose PAA:PAGNratio

ever equals or exceeds 2.0 during the dosing period), ratios were evaluated at 0 (pre-dose) and2, 4,

6, 8, 10, and 12 hours post-dosing and modeled using GEE methodology. Pairwise differences in

sensitivity between time points were evaluated using LS meansand confidenceintervals were

computed.

[0076] Figure 3 plots the estimated probabilities of correctly detecting a ratio profile that ever

equals of exceeds 2.0. With the exception of time= 2 hours and time=10 hours, time points of0, 4,

6, 8, and 12 hours post-dosing were equally effective in detecting subjects who equal or exceed a

PAA:PAGNratio of 2.0 at some point during the dosing period. Sensitivities were in the range of

75-90 percent. There were too few blood samples collected at t=10 hours to analyze inter-time

differences. Differences in predictive value were observed. For example, blood samples collected

at t= 2 hours post-dosing hada significantly lower probability of detecting subjects who equal or

exceed a PAA:PAGNratio of 2.0 than samples collected at t=0 (p = 0.036), 4 (p = 0.032), or 6

hours (p = 0.017) post-dosing (p values are comparisons of t=2 hour probability with other time

points). Similarly, a sample collected at t=12 hours following initiation of dosing had the highest

probability (87%) of detecting a subject whoseratio ever equals or exceeds 2.0. However, for
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practical clinical purposes, the differences in predictive value among time points wastrivialrelative

to the dramatically greater variability in PAA values themselves, meaning that random blood draws

can be used for measurement of PAA:PAGNratio.

[0077] Further exploration of the fluctuation of PAA:PAGNratios over time was conducted by

dividing the subject population into cohorts according to the maximum PAA:PAGNratio achieved

during the 24-hour PK sampling time during the dosing period. Cohorts were divided into “low”

(maximum ratio <= 2.0), “medium” (maximum ratio: 2.01-2.50), and “high” (maximum ratio >

2.50). Each cohort was then followed over time during the dosing period at t= 0 hours( pre-dose), 4,

6, and 8 hours post-dosing and the distribution of PAA:PAGNratios within the cohort summarized

using a box-and-whiskerplot at each time point. This analysis was conducted for the PK-timepoint-

specific population as a whole (analysis population B) as well as for each disease subpopulation

separately.

[0078] Figure 4 plots the progression ofratios for all subjects combined. Each “panel”of the

plot that divides the graphing space into thirds represents one cohort. Subjects in the high cohort

had high ratios throughout the day and notonly at a particular time point. Therefore, subjects in this

cohort (n=73 subject/dosing periods) started with high ratios (median ratio > 2.5) and remained high

throughoutthe first 12 hours. This finding is consistent with the findings plotted in Figure 3 which

revealed the consistency of sensitivity in ratios.

[0079] The relationship between PAA levels and PAA:PAGNratios was further analyzed by

categorizing ratios into “low” (maximum ratio <= 2.0), “medium” (maximum ratio: 2.01-2.50), and

“high” (maximum ratio > 2.50). Unlike the previous analysis, this analysis did not associate

subject/dosing periods with particular cohorts (i.e., all samples andall time points are combined

with regard to the subject or dosing period).

[0080] Figure 5A showsthe box-and-whiskerplots of PAA levels grouped by the above

categories of PAA:PAGNratio for all subjects, while Figure 5B shows the same for UCD and HE

subjects only. The results were very similar in both analysis sets. Followinga statistically

significant overall Kruskal-Wallis test (p < 0.0001), pairwise comparisons of PAA levels were

conducted using Wilcoxon-Mann-Whitney with a Bonferroni alpha correction of (0.0167). In both

analysis sets, ratios greater than 2.5 had significantly higher PAA levels (p < 0.001) than either
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ratios between 2.0 — 2.5 or ratios less than 2.0. Furthermore, ratios between 2.0 — 2.5 were

associated with significantly higher PAA levels than ratios less than 2.0 (p < 0.001).

Example 2: Analysis of PAA:PAGNratio as a guide to dose adjustment and monitoring in a UCD

patient:

[0081] Patient 1 was a 15 year old partial OTC female receiving HPN-100 as maintenance

therapy for her UCD at a dose of 9 mL/day. The patient’s ammonia had been controlled since her

last routine visit around 6 months ago, but she was complaining of headacheandlack of appetite for

the past 3 days. Ammonia and metabolite levels were tested after overnight fasting and showed the

following results: ammonia 55 umol/L, PAA and PAGN below levels of quantification. The

physician suspected non-compliance with drug and repeated the tests in midday several hours after

lunch and found the following results: ammonia: 117 umol/L; PAA 55 ug/L, PAGN 121 ug/L, and

PAA:PAGNratio approximately 0.5. The patient indicated that she had been fully compliant with

her medication. Based on the PAA to PAGNratio of 0.5 and ammonia of 117, the physician

decided to increase the dosage of HPN-100 to 12 mL/day. After one week of treatment with the

new dose of HPN-100, all symptomsresolved andthe laboratory tests after overnight fasting

showedthe following: ammonia 9 umol/L; PAA 12.9 ug/L, PAGN of 9 ug/L, and PAA:PAGNratio

of 1.3. Midday tests showed the following: ammonia 35 umol/L, PAA 165 ug/L, PAGN 130 ug/L,

and PAA:PAGNratio of ~1.2. The patient was considered controlled and the dose remainedat 12

mL/day.

Example 3: Analysis of PAA:PAGNratio as a guide to dose adjustment in a UCDpatient:

[0082] Patient 2 was a 1 year old male OTC receiving 600 mg/kg of NaPBAper day. The

patient presented with poor feeding and somnolence. Laboratory tests showed ammonialevels of

<9 umol/L, PAA levels of 530 ug/L, PAGN levels of 178 ug/L, and a PAA:PAGNratio of >2.5,

suggesting that the dose ofNaPBA wasgreater than the patient could effectively convert to PAGN.

The treating physician decided to decrease the dose ofNaPBA to 450 mg/Kg/day. After one week

of treatment with the new dosage, the patient’s mother reported that he was eating well and was no

longer somnolent. Laboratory tests showed the following: ammonia 20 umol/L, PAA 280 ug/L,

and PAGN 150 ug/L.
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level in a UCD patient:

[0083] Patient 3 is a 25 year old OTC female whois being treated with HPN-100. The

physician hadto increase the dose of HPN-100 several times in order to achieve clinical and blood

ammonia within normallimits. Patient 3 was treated at a dose of 18 mL/day for her UCD forthe

past month. In her nextoffice visit, she did not have any complaints and the following lab results

were reported: ammonia 22 umol/L, PAA 409 ug/L, PAGN 259 ug/L, and PAA:PAGNratio of1.5.

Despite the patient's relatively high PAA levels, the PAA:PAGNratio indicated that the subject was

being adequately treated and that the patient was able to effectively metabolize the high dose of

HPN-100 that she was receiving. The physician decided to continue the treatment as planned.

Example 5: Analysis of PAA:PAGNratio as a guide to dose adjustment in a patient with spinal

muscular atrophy and concomitant liver disease:

[0084] Patient 4 was a 2 year old female being treated with a liquid form of NaPBAfor her type

II SMA. Thepatient also suffered from chronic hepatitis C virus infection acquired perinatally from

her infected mother. The patient had been having mild to moderate elevation of transaminases since

birth, with episodes of icterus and a recent liver biopsy has confirmed presence of chronic hepatitis

and cirrhosis. The patient was receiving 4 g of NaPBAperday, and the physician wantedto

increase the dosage due to the patient's growth but was concerned aboutthe effects ofliver

dysfunction on drug metabolism. The physician ordered plasma PAA and PAGNlevels and the

results were as follows: PAA 110 ug/L, PAGN 85 ug/L, PAA:PAGNratio of 1.2. The physician

decided to increase the dosage of NaPBAto 6 g/day, and repeated the plasma metabolite level

measurements after one week of treatment with the new regimen. The results were as follows: PAA

155 ug/L, PAGN 110 ug/L, and PAA:PAGNratio of 1.4. The physician decided to leave the

patient on 6 g/day of NaPBAsince his liver seems to have adequate capacity to metabolize 6 g of

NaPBA.

Example 6: Analysis of PAA:PAGNratio as a guide to dose adjustment in a patient with

Huntington’s Disease and concomitant liver disease:

[0085] Patient 5 was a 56 year old male diagnosed with Huntington’s disease several years ago.

Healso hada history of alcohol abuse and was diagnosed with alcoholic cirrhosis last year. His
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wife enrolled him in clinicaltrials that involved an experimental drug delivering PBAat a slowrate,

thereby enabling once-a-day dosing of the drug. The study had an option for dose escalation after 2

weeksoftreatmentif clinically safe. Although the protocol did not exclude patients with liver

dysfunction, the investigator was concerned about PBA metabolism and possible accumulation of

PAA in higher doses due to the patient's liver dysfunction. The investigator enrolled the patient in

the low dose group and performed plasma PBA, PAA and PAGN measurements after 6 weeks of

treatment with experimental drug. The patient reported improvement in his HD symptoms with no

specific complains. Plasma metabolite levels after six weeks of treatment were as follows: PBA 45

ug/L; PAA 159 ug/L, and PAGN 134 ug/L. The dosage of the drug was increased by 50%. After

four days of treatment at the new dosage, the patient started to complain about short episodes of

somnolence. The investigator performed a blood test and observed the following: PBA 44 ug/L;

PAA 550 ug/L, PAGN 180 ug/L, and PAA:PAGNratio of >3. The PAA:PAGNratio of greater

than 2.5 indicated that the patient’s liver could not effectively metabolize the higher dose of the

drug, and the investigator therefore decided to reduce the dosage of the experimental drug and not

continue dose escalation.

Example 7: Analysis of PAA:PAGNratio as a guide to dose adjustment in a patient with MSUD:

[0086] Patient 6 was a 4 year old female being treated with HPN-100 for MSUD. Thepatient

wasreceiving 6 mL of HPN-100 once a day, and the physician wanted to increase the dosage due to

the patient's growth. Midday plasma PAA and PAGN measurements after the dose ofmedication

were as follows: PAA 550 ug/L, PAGN 180 ug/L, and PAA:PAGNratio of >2.5. The physician

believed a lower dosage of HPN-100 would notbe as effective for the patient, and decided to

change the dosing regimen to 3 mL BID instead of 6 mL QD basedon the high PAA:PAGNratio.

The tests were repeated after one week of treatment with the new BID regimen, with the following

results: PAA 350 ug/L, PAGN 190 ug/L, and PAA:PAGNratio of 1.8. Based on theratio of 1.8,

the physician decided to leave the patient on 3 mL BIDsinceshe canefficiently use a total dose of 6

mL/day given in divided doses but not as a bolus.
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Example 8: Analysis of PAA:PAGNratio as a guide to monitor a patient with HE and hepatic
 

impairment:

[0087] Patient 7 was a 55 year old Caucasian male diagnosed with alcoholic cirrhosis 3 years

ago. His transaminase levels had been mildly elevated and he had recently experienced mild

episodes of HE. In the last assessmentat the time of hospital admission for a grade 2 HE episode,

the patient had a blood ammonia of 85 «mol/L, ALT of 55 U/L, and AST of 47 U/L, and a

calculated MELDscore of 11. The physician decided to start an ammonia scavenging therapy for

the patient and treated him with HPN-100 6 mL BID. The patient returned for a follow upvisit

after 3 months, during which time he had experienced no episodes of HE. His laboratory

assessments showed the following: ammonia of 30 pmol/L, plasma PAA level of 285 pg/mL,

PAGNlevel of 120 pg/L, ALT of 66 U/L, AST of 50 U/L, and calculated MELDscore of 13. The

physician suspected that the patient’s hepatic function may be deteriorating and was concerned

about possible accumulation of PAA. She calculated the ratio of PAA to PAGNas2.4, and

confirmed that the patient had not experienced any unusual symptomssuch as dizziness, headache,

or nausea. Considering patient’s ammonia control, lack of specific side effects, and clinical

remission, the physician decided not to change the dose andto see the patient in two weeksto repeat

the laboratory tests. The physician also warnedthe patient to call her immediately if he experienced

any of these symptoms. In two weeks,the patient’s laboratory assessments wereessentially

unchanged from the previous visit, with a PAA to PAGN ratio of 2.3, and the patient did not report

any unusual symptoms. Based on the PAA:PAGNratio of less than 2.5, the physician decided to

continue dosing with 6 mL BID of HPN-100 until the next routine visit.

Example 9: Analysis of PAA:PAGNratio as a guide to monitoring treatment in a patient with

Parkinson's Disease:

[0088] HPN-100 treatment wasinitiated at a dose of 4mL twice a day in a patient with

Parkinson’s Disease to producetarget circulating levels of PAA expected to produceclinical

benefit. After one week of treatment, the patient’s circulating PAA level of 50 g/mL was below

the target range, and the PAA:PAGNratio was determined to be 0.9. The physician concludedthat

the HPN-100 dose could be safely adjusted upward, and the dose wasincreased by 50% to 6 mL

BID. The PAA level and PAA/PAGNratio one week later were found to be 75 g/mL and1.4,
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respectively. Since 75 ug/mL wasstill below the therapeutic PAA target level and the PAA:PAGN

ratio of 1.4 indicated that conversion of PAA to PAGN had not been saturated, the patient’s dosage

wasincreased again by 50% to 9 mL BID. One weeklater, the patient's PAA and PAA:PAGNratio

were found to be 159 ug/mL and2.6, respectively. Since the target PAA level was now

approximately therapeutic but the PAA:PAGNratio indicated that PAA to PAGN conversion was

approaching saturation, HPN-100 dosage was decreased to 8 mL BID,at which timethe patient's

circulating PAA level was determined to be close to the target range and his PAA:PAGNratio was

determined to be 2. The patient’s dose was not further adjusted and he continued to be monitored.

[0089] Asstated above, the foregoing is merely intendedto illustrate various embodiments of

the present invention. The specific modifications discussed aboveare 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 ofthe

invention, andit is understood that such equivalent embodiments are to be included herein. All

references cited herein are incorporated by referenceasif fully set forth herein.
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Whatis claimedis:

1. A methodoftreating a nitrogen retention disorder in a subject comprising:

(a) administering a first dosage of a PAA prodrug,

(b) measuring plasma PAA and PAGNlevels,

(c) calculating a plasma PAA:PAGNratio,

(d) determining whether the PAA prodrug dosage needs to be adjusted based on whether the

PAA:PAGNratio falls within a target range, where a PAA:PAGNratio below the target range

indicates that the dosage potentially needs to be increased and a PAA:PAGNratio abovethe target

range indicates that the dosage needsto be decreased, and

(e) administering a second dosage of the PAA prodrug based on the determination in (d).

2. A method oftreating a nitrogen retention disorder in a subject who has previously

been administered a first dosage of a PAA prodrug comprising:

(a) measuring plasma PAA and PAGNlevels,

(b) calculating a plasma PAA:PAGNratio,

(c) determining whetherthe first PAA prodrug dosage needsto be adjusted based on

whether the PAA:PAGNratio falls within a target range, where a PAA:PAGNratio below the target

range indicates that the dosage potentially needs to be increased and a PAA:PAGNratio above the

target range indicates that the dosage needsto be decreased, and

(d) administering a second dosage of the PAA prodrug based on the determinationin (c).

3. A methodoftreating a condition for which PAA prodrug administration is expected

to be beneficial in a subject comprising:

(a) administering a first dosage of a PAA prodrug,

(b) measuring plasma PAA and PAGNlevels,

(c) calculating a plasma PAA:PAGNratio,

(d) determining whether the PAA prodrug dosage needs to be adjusted based on whether the

PAA:PAGNratio falls within a target range, where a PAA:PAGNratio below the target range

indicates that the dosage potentially needs to be increased and a PAA:PAGNratio abovethe target

range indicates that the dosage needsto be decreased, and

(e) administering a second dosage of the PAA prodrug based on the determination in (d).
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4. A methodoftreating a condition for which PAA prodrug administration is expected

to be beneficial in a subject who has previously been administered a first dosage of a PAA prodrug

comprising:

(a) measuring plasma PAA and PAGNlevels,

(b) calculating a plasma PAA:PAGNratio,

(c) determining whetherthe first PAA prodrug dosage needsto be adjusted based on

whether the PAA:PAGNratio falls within a target range, where a PAA:PAGNratio below the target

range indicates that the dosage potentially needs to be increased and a PAA:PAGNratio above the

target range indicates that the dosage needsto be decreased, and

(d) administering a second dosage of the PAA prodrug based on the determinationin (c).

5. A method of adjusting the dosage of a PAA prodrug comprising:

(a) administering a first dosage of a PAA prodrug,

(b) measuring plasma PAA and PAGNlevels,

(c) calculating a plasma PAA:PAGNratio,

(d) determining whether the PAA prodrug dosage needs to be adjusted based on whether the

PAA:PAGNratio falls within a target range, where a PAA:PAGNratio below the target range

indicates that the dosage potentially needs to be increased and a PAA:PAGNratio abovethe target

range indicates that the dosage needsto be decreased, and

(e) administering a second dosage of the PAA prodrug based on the determination in (d).

6. A method of optimizing the therapeutic efficacy of a PAA prodrug in a subject who

has previously been administered a first dosage of a PAA prodrug comprising:

(a) measuring plasma PAA and PAGNlevels,

(b) calculating a plasma PAA:PAGNratio,

(c) determining whether the PAA prodrug dosage needs to be adjusted based on whether the

PAA:PAGNratio falls within a target range, where a PAA:PAGNratio below the target range

indicates that the dosage potentially needs to be increased and a PAA:PAGNratio abovethe target

range indicates that the dosage needs to be decreased, and

(e) administering a second dosage of the PAA prodrug as necessary based on the

determination in (c).
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7. The method of claim 1 or 2, wherein the nitrogen retention disorder is selected from

the group consisting of UCD, HE, and ESRD.

8. The method of claim 3 or 4, wherein the disorder is selected from the group

consisting of cancer, a neurodegenerative diseases, a metabolic disorder, and sickle cell disease.

9. The methodof any of claims 1-6, wherein the target range is 1 to 2.5.

10. The method ofany of claims 1-6, wherein the target range is | to 2.

11. The methodof any of claims 1-6, wherein measurement of PAA and PAGNlevelsis

carried outafter the first dosage of PAA prodrughas had sufficient time to reach steadystate.

12. The method of claim 11, wherein measurement of PAA and PAGNlevelsis carried

out 48 hours to 1 weekafter the first dosage of PAA prodrug is administered.

13. The method of any of claims 1-6, wherein the PAA prodrugis selected from the

group consisting of NaPBA and HPN-100.
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ABSTRACT

The present disclosure provides methods for adjusting the dosage of PAA prodrugs(e.g.,

HPN-100, PBA) based on measurement of PAA and PAGNin plasmaand calculating the

PAA:PAGNratio so as to determine whether PAA to PAGN conversionis saturated.
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Figure 2A
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Figure 2C
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Figure 3
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Figure 4
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Figure 5A

 
O-< 20 20-25 = 28

(N subl="0!4)  (N subj=64} (Ns
in points=3346) {9 points=106}=ih points = 175)

Ratio of PAA to PAG

Figure 5B

 
» #

PAA(g/mL foti]So 
O-< 20 20-25 ~ PS

(WN subl=777) N subj=39} (N subi =60)}
in points =1660} © points=S88)— & points=108}

Ratlo of PAA to PASSN

52
79532-8004.US00/LEGAL24441712.1

Page 54 of 288 LUPIN EX. 1020



Page 55 of 288 LUPIN EX. 1020

Electronic AcknowledgementReceipt

International Application Number: Bd

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

First Named Inventor/Applicant Name:

Paymentinformation:

File Listing:

Document gs File Size(Bytes)/ Multi Pages

 
Transmittal of New Application US_transmittal.pdf

bd58f1fcf889ecda569722dbae623d8be9d]
e274

Information: Paae 55 of 288 LUPIN EX.1

 



Page 56 of 288 LUPIN EX. 1020

421452

US_Specification.pdf
23dcf88e635702ec2320a497198d2dbec21

Multipart Description/PDFfiles in .zip description

ee

Drawings-only black and white line drawings

Information:

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
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If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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Since this was an electronic submission, there is no physicalartifact folder, no artifact folder is recorded in
PALM,and no paper documents or physical media exist. The TIFF imagesin the IFW record were created
from the original documents that are stored in SCORE.

To access the documents in the SCOREdatabase,refer to instructions developed by SIRA.

At the time of document entry (noted above):
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UNITED STATES DEPARTMENT OF COMMERCE
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Address: COMMISSIONER FOR PATENTS
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Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

 
 
   

13/610,580 09/11/2012 1765 0.00 79532.8004.US01 13 6

CONFIRMATION NO.1957

34055 FILING RECEIPT
PERKINS COIE LLP

POST OFFICE BOX 1208 eeeeeTL000000056731558
SEATTLE, WA 98111-1208

Date Mailed: 09/26/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application mustinclude the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis 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 processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Bruce Scharschmidt, Residence Not Provided;
Masoud Mokhtarani, Residence Not Provided;

Applicant(s)
Bruce Scharschmidt, Residence Not Provided;
Masoud Mokhtarani, Residence Not Provided;

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This appin claims benefit of 61/636,256 04/20/2012

Foreign Applications (You may beeligible to benefit from the Patent Prosecution Highway program atthe
USPTO.Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 09/24/2012

The country code and numberof your priority application, to be usedfor filing abroad under the Paris Convention,
is US 13/610,580

Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publication Request: No

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

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID PRODRUGS

Preliminary Class

528

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 thefiling of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto 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 accordancewith 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 madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling 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 asto the status of applicant's license for foreignfiling.

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 deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://“www.uspto.gov/web/offices/pac/doc/general/index.html.

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

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as

page 2 of 3

Page 60 of 288 LUPIN EX. 1020



Page 61 of 288 LUPIN EX. 1020

set forth in 37 CFR 5.15. The scope andlimitations 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 indicatedis 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 licenseis to be retained by the licensee and maybe usedat any time onorafter the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

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

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USAoffers tremendous
resources and advantagesfor those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USAis the best
country in the world to develop technology, manufacture products, and grow your business,visit SelectUSA.gov.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE
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CONFIRMATION NO.1957

34055 FORMALITIES LETTER

PERKINS COIE LLP

POST OFFICE BOX 1208 OCMC000000056731559
SEATTLE, WA 98111-1208

Date Mailed: 09/26/2012

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number andfiling date have been accordedto this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHSfrom the date of this Notice within whichtofile all
required items below to avoid abandonment. Extensions of time may be obtainedbyfiling a petition accompanied
by the extension fee underthe provisions of 37 CFR 1.136(a).

« The statutory basicfiling fee is missing.
Applicant must submit $95 to complete the basic filing fee for a small entity.

« The oath or declaration is missing.
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date, is required.

Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63
signedby all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest, is
required.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

* Additional claim fees of $ 1200 as a small entity, including any required multiple dependentclaim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

« A surcharge (for late submission of the basicfiling fee, search fee, examination fee or inventor's oath 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.

SUMMARYOF FEES DUE:

Total fee(s) required within TWO MONTHSfrom the date of this Notice is $ 1795 for a small entity
* § 95 Statutory basic filing fee.
« $ 65 Surcharge.
* The application search fee has not been paid. Applicant must submit $ 310 to complete the searchfee.
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* The application examination fee has not been paid. Applicant must submit $ 125 to complete the examination
fee for a small entity in compliance with 37 CFR 1.27.

* Total additional claim fee(s) for this application is $ 1200
* $ 375 for 3 independentclaims over3.
* $ 600 for 20 total claims over 20.

* § 225 for multiple dependentclaim surcharge.

Replies should be mailed to:

Mail Stop Missing Parts
Commissionerfor Patents

P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web mayalternatively submit their reply to this notice via EFS-Web.
https ://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Webplease call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Webto submit your reply, you must include a copyofthis notice.

/rerry/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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MULTIPLE DEPENDENT CLAIM Application Number Filing Date
FEE CALCULATION SHEETCALCULATION S$ 13610580
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Attorney Docket No. 79532.8004.US01

PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

IN RE APPL. OF: BRUCE SCHARSCHMIDTET AL. ART UNIT: 1765

APPLICATION No.: 13/610,580 ConF.No: 1957

FILED: SEPTEMBER 11, 2012

FoR: METHODS OF THERAPEUTIC

MONITORING OF PHENYLACETIC ACID

PRODRUGS
 

RESPONSETO NOTICE TO FILE MISSING PARTS OF APPLICATION

Mail Stop Missing Parts
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Notice to File Missing Parts of Nonprovisional
Application mailed on September 26, 2012, applicants submit the following:

X an executed Declaration of Inventorship;

Xx] an executed Powerof Attorney by Assignee; and

Xx] a Preliminary Amendment.

1. Authorization for Extensions of Time Under 37 C.F.R. § 1.136 (a)(3)

Applicants petition for an Extension of Time if 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 chargeall required extension of time fees in this application
to Deposit Account No. 50-2586.
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2. Fee Calculation and Payment

For: Se Ne eirelEAU el
Filed Extra Rate Fee Rate Fee

Fiingree||_—+ises—‘ses00__[or|sss__|s
[SearchFes||[sso[881000 |or/se20 |
[ExaminatonFes||_|st25__|st2500_[or[s250 |

Xs60= 8

Claims

 
  

  

&® Multiple Dependent Claim Presented|+ $230= $230.00 + $450= $

Application Size X $160= or|X $310= $
Fee — for each

additional 50

sheets that

exceeds 100

sheets

Missing Parts Surcharge $65.00 $65.00 $130 $

| Extension of Time Fee $ | |
“If the difference in Col. 1 is less than TOTAL $1043.00|or|TOTAL $
zero, enter "0" in Col. 2.

   
 

Xx Please charge Deposit Account No. 50-2586 in the amountof $1,043.00
for the requisite fees.

Xx Please charge anydeficiency or credit to Deposit Account No. 50-2586.

 Dated:_November21, 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
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

IN RE APPL. OF: BRUCE SCHARSCHMIDTEt ART UNIT: 1765

AL. ConF.No: 1957
APPLICATION No.: 13/610,580

FILED: SEPTEMBER 11, 2012

FoR: METHODS OF THERAPEUTIC

MONITORING OF PHENYLACETIC ACID

PRODRUGS
 

PRELIMINARY AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Prior to examination on the merits, please amend the above-identified application

as follows:

Amendmentsto the Claims are reflected in the listing of claims beginning on

page 2.

Conclusion begins on page5.

[Continued on next page.]

LEGAL25207757.1
1
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AMENDMENTS TO THE CLAIMS

The following is a complete listing of the claims pending in the application, as

amended:

1. (original) A methodoftreating a nitrogen retention disorderin a

subject comprising:

(a) administering a first dosage of a PAA prodrug,

(6) measuring plasma PAA and PAGN levels,

(c) calculating a plasma PAA:PAGNratio,

(d) determining whether the PAA prodrug dosage needsto be adjusted based on

whether the PAA:PAGNratio falls within a target range, where a PAA:PAGNratio below

the target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio above the target range indicates that the dosage needsto be

decreased, and

(e) administering a second dosage of the PAA prodrug based on the

determination in (d).

2. (original) A methodoftreating a nitrogen retention disorderin a

subject who has previously been administered a first dosage of a PAA prodrug

comprising:

(a) measuring plasma PAA and PAGN levels,

(b) calculating a plasma PAA:PAGNratio,

(c) determining whetherthe first PAA prodrug dosage needsto be adjusted

based on whether the PAA:PAGNratio falls within a target range, where a PAA:PAGN

ratio below the target range indicates that the dosage potentially needs to be increased

and a PAA:PAGNratio above the target range indicates that the dosage needsto be

decreased, and

(d) administering a second dosage of the PAA prodrug based on the

determination in (c).

3. (canceled)

4. (canceled)

5. (original) A method of adjusting the dosage of a PAA prodrug

comprising:

LEGAL25207757.1
2
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(a) administering a first dosage of a PAA prodrug,

(6) measuring plasma PAA and PAGN levels,

(c) calculating a plasma PAA:PAGNratio,

(d) determining whether the PAA prodrug dosage needsto be adjusted based on

whether the PAA:PAGNratio falls within a target range, where a PAA:PAGNratio below

the target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio above the target range indicates that the dosage needsto be

decreased, and

(e) administering a second dosage of the PAA prodrug based on the

determination in (d).

6. (original) A method of optimizing the therapeutic efficacy of a PAA

prodrug in a subject who haspreviously been administered a first dosage of a PAA

prodrug comprising:

(a) measuring plasma PAA and PAGN levels,

(b) calculating a plasma PAA:PAGNratio,

(c) determining whether the PAA prodrug dosage needsto be adjusted based on

whether the PAA:PAGNratio falls within a target range, where a PAA:PAGNratio below

the target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio above the target range indicates that the dosage needsto be

decreased, and

(e) administering a second dosageof the PAA prodrug as necessary based on

the determinationin (c).

f. (original) The method of claim 1 or 2, wherein the nitrogen retention

disorderis selected from the group consisting of UCD, HE, and ESRD.

8. (canceled)

9. (currently amended)The method ofany of claims 1[[-]], 2, 5, or 6, wherein

the target rangeis 1 to 2.5.

10. (currently amended)The method ofanyof claims 1[[-]], 2, 5, or 6, wherein

the target rangeis 1 to 2.

LEGAL25207757.1
3
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11.|(currently amended)The methodof anyof claims 1[[-]], 2, 5, or 6, wherein

measurement of PAA and PAGN levels is carried out after the first dosage of PAA

prodrug has had sufficient time to reach steadystate.

12. (original) The method of claim 11, wherein measurement of PAA and

PAGN levels is carried out 48 hours to 1 weekafter the first dosage of PAA prodrug is

administered.

13. (currently amended)The method ofanyof claims 1[[-]], 2, 5, or 6, wherein

the PAA prodrug is selected from the group consisting of NaPBA and HPN-100.

LEGAL25207757.1
4
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CONCLUSION

Applicant respectfully requests consideration of the application in view ofthis

preliminary amendment. If the Examiner has any questions or matters that can be

expediently handled by telephone, he or sheis encouraged to contact the undersigned

at (310) 788-9900.

Respectfully submitted,
Perkins Coie LLP

Date: _November 21, 2012 /Patrick D. Morris/
Patrick D. Morris, Ph.D.

Reg. No. 53,351

Correspondence 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
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UTILITY DECLARATION

As a below namedinventor, | hereby declare that:

My residence,postoffice address andcitizenship are as stated below next to my name.

| believe | am the original, first and sole inventor(if only one nameis 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 PHENYLACETIC ACID PRODRUGS,the specification of which

(Check One) C] is attached hereto OR
xX] was deposited on September 11, 2012 and accorded United

States Application No. 13/610,580.

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

| acknowledge the duty to disclose information which is material to the patentability of this
application in accordancewith Title 37, Code of Federal Regulations, § 1.56.

| hereby claim foreign priority benefits under Title 35, United States Code, § 119(a)-(d) or §
365(b) of any foreign application(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 PCTinternational application having a
filing date before that of the application on which priority is claimed.

Prior Foreign on Priority Claimed
Application Number(s) DateofFiling Yes No

| hereby claim the benefit under Title 35, United States Code § 119(e) of any United States
provisional application(s) listed below.

Application Number(s) Filing Date

61/636,256 April 20, 2012

| 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 bythefirst paragraph of Title 35, United States Code § 112, | acknowledgethe duty to
disclose information which is material to patentability as defined in Title 37, Code of Federal
Regulations § 1.56 which became available between thefiling date of the prior application and
the national or PCT internationalfiling date of this application.
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Patant
79532, 8004 USOT

 US.ParentpcrparentNumber|ParentFlingDate 'Sfatus-Patented,|-~ . | Perit 3 Parent Fil| Application Number _ PT Parent Number arent Filing Date Pending or
Abandoned

| 2 |ii
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| further declare that all statements made herein of my own knowledge are true and that all
siaiemenis made an information and belief are believed to be true; and further thal these

Statements are made with the knowleckje that wilful false stafeamarits and the like so made are
punishable by fine ar imprisonment, or both, under Title 18, United States Care, § 1907 and
that such willful falee statemenis may jeopardizes the validity of the acplication or any patent
issuing iherean.

 

 
 
 

 

foiwerer:iBRSTNameSTMIDDLEInited i LAST Name

INVENTOR Bruce _SCHARSCHMIEDT
RESIDENCYE &

CITIZENSHIP LSan Francisen

 
 

 
i Country of CitizenshipCity State or Foreigr
| USA

Counby

| TA
POST OFFICE st KeaneADDRESS 48 St. Francis &r
     

ruleverd City

soosonanranossvabaonnnnees
San Francisco

INVENTOR’S SIGNATURE 

 

 

 
 

TFULLNAME OF oD RIRSTNewe”*C*CCMIOLEnif)LASTName

| “INVENTOR | Masoud | MOKHTARANIi eeee~ ~ ~ SiteoFForeie ! as}
RESIDENCE & | City state of Foreign _ | Country of Citeenship
CITIZENSHIP | Walnut Creek oA USA

PROSTOFFICE| ive i State or Courtry
  

 ADDRESS 725 Castle Rock Road Walnut Creek worHANANAOAANAIINNN popusepuabuumugen a ODOIASADA A 

 
 

 
| INVENTOR'S SIGNATURE BATE  
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79532-8008. USOULEGAL2ZAS3RS 7? 1

Page 73 of 288 LUPIN EX. 1020



Page 74 of 288 LUPIN EX. 1020

Attorney Docket No. 79532.8004.US01

PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

IN RE APPLICATION OF: BRUCE SCHARSCHMIDTETAL. CONFIRMATION No.: 1957

APPLICATION No.: 13/610,580 ART UNIT: 1765

FILING DATE: SEPTEMBER 11, 2012

FoR: METHODS OF THERAPEUTIC MONITORING
OF PHENYLACETIC ACID PRODRUGS

 

Powerof Attorney by Assignee and Certification
Under 37 C.F.R. § 3.73(b)

Commissionerfor Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

|, 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 attached

hereto 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 appointmentis to the exclusion of the inventor(s) and their attorney(s) and agent(s)
in accordancewith the provisions of 37 C.F.R. § 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 98111-1208
Phone: (310) 788-9900

Fax: (206) 332-7198

Pleasedirectall inquires to Patrick D. Morris at the above Customer Number.

79532-8004.USO1/LEGAL24838355.1 1
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Attorney Docket No. 79532.8004.US014

In accordance with 37 C.FLR. § 3.73(b), | hereby certify that | 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 mace with the knowledge that willful
false statements and the like so made are punishable by fine or imprisonment, or both,

under Tile 16, USC § 1001 and that such willful false statements may jeopardize the
validity of this patent.

ASSIGNEE: HYPE

 
RION THERAPEUTICSING.

Signature: Fen

Typed Name: _ :

 Tithe: . -

Date: oe

Address: O01 GatewayBlvd.. Suite 200,SouthSan Francisca, CA$4080

79532-8004.USO1LEGAL24838355.4 2
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Attorney Dkt. No. 79532.8004.US01

ASSIGNMENT

THIS ASSIGNMENTis by Bruce SCHARSCHMIDT and Masoud MOKHTARANI

(hereinafter collectively referred to as "Assignors"). Assignors have invented one or

more certain inventions described in a United States Utility Patent Application entitled

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

PRODRUGS(the "Application"), which wasfiled on September 11, 2012, as Application

No. 13/610,580 (the "Invention(s)").

HYPERION THERAPEUTICS, INC., a corporation of the State of Delaware

having a principal place of business at 601 Gateway Blvd., Suite 200, South San

Francisco, CA 94080 ("Assignee"), desires to acquire the entire right, title, and interest

in and to the Invention(s) and the Application, and in and to any patents (collectively,

"Patents") that may be granted for the Invention(s) in the United States or in any foreign

countries.

For valuable consideration, the receipt and sufficiency of which we acknowledge,

Assignors hereby sell, assign, and transfer to Assignee, its successors, legal

representatives and assigns, the entire right, title, and interest in and to: the

Invention(s), the Application, and any Patents; any divisions, continuations, and

continuations-in-part of the Application; any reissues, reexaminations, or extensions of

any andall Patents; the right to file foreign applications directly in the nameof Assignee;

and the right to claim priority rights deriving from the Application (collectively, the

“Rights"). Assignors warrant that they are the sole ownerof the Rights, and that the

Rights are unencumbered. Assignors also agree to not sign any writing or do any act

conflicting with this assignment and to sign all documents and do such additional acts

Page 1
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Attorney Dkt No. 795328004. USO)

as Assignee deems necessary or desirable to perfect Assignee's enjoyment of the

Righis; prepare and prosecute the Application or any other applications for Patents:

conduct proceedings regarding the Rights, Including any itigation or interference

proceedings; or perfect ar defend fitls io the Rights.

Assignors request the Commissioner of Patents fo issue any Patent of the United

States that may be issued on the Invention(s) to Assignee.

This Assignment may be executed in counterparts.

ASSIQNOS:

 
Bruce SCHARSCHMIDT

 

  388
manenteeetangeeetennnnnrrennnnnrnnrennnvnnnnvennenernnnnianatannannanncaneenannnn8 V:
 

 
s32

fof HMPERION THERAPEUTICS, INC.: oS3 af ON

Page 2
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Electronic Patent Application Fee Transmittal

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

First Named Inventor/Applicant Name: Bruce Scharschmidt

Attorney Docket Number: 79532.8004.US01

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)

ee

ee=

Page 78 of 288 LUPIN EX. 1020

Description Fee Code Quantity 
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Sub-Total in

USD(S$)

Miscellaneous-Filing:

Late filing fee for oath or declaration 2051

Description Fee Code Quantity

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Total in USD (S$) 1046
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Electronic AcknowledgementReceipt

a

imine

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

ee

Paymentinformation:

 
Submitted with Payment yes

Deposit Account 502586

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 CFRBagen 8.Q1 CfiRBIBineous fees and charges) LUPIN EX. 1
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File Listing:

Document gs File Size(Bytes)/ Multi Pages

Applicant Response to Pre-Exam
Formalities Notice 8004US01_MPResponse.pdf 52735532 1e3724b34f4d0ba2fd74f161481

e201

Information:

8004US01_PrelimAmendment.

pdf 4d61744ed56df1d491f8540297ff0b6780e8}
c2ff

Multipart Description/PDFfiles in .zip description

cence[see
Preliminary Amendment

Applicant Arguments/Remarks Made in an Amendment

Information:

570067

Oath or Declarationfiled 8004US01_Declaration.pdf
ad6ef309467e1 97cbf47f29944cd95668da9

e172

Oacd9fe7d3e40968cde46ea1 e46930ce588
61beb

Fee Worksheet (SB06) fee-info.pdf
cafd15 1607d34ff082ff677a39c4c4c1 5f4bd

dec
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Electronic AcknowledgementReceipt

a

imine

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

ee

Paymentinformation:

 
Submitted with Payment yes

Deposit Account 502586

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 CFRBagen 831 OfliRBIBineous fees and charges) LUPIN EX. 1
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File Listing:

Document gs File Size(Bytes)/ Multi Pages

Applicant Response to Pre-Exam
Formalities Notice 8004US01_MPResponse.pdf 52735532 1e3724b34f4d0ba2fd74f161481

e201

Information:

8004US01_PrelimAmendment.

pdf 4d61744ed56df1d491f8540297ff0b6780e8}
c2ff

Multipart Description/PDFfiles in .zip description

cence[see
Preliminary Amendment

Applicant Arguments/Remarks Made in an Amendment

Information:

570067

Oath or Declarationfiled 8004US01_Declaration.pdf
ad6ef309467e1 97cbf47f29944cd95668da9

e172

Oacd9fe7d3e40968cde46ea1 e46930ce588
61beb

Fee Worksheet (SB06) fee-info.pdf
cafd15 1607d34ff082ff677a39c4c4c1 5f4bd

dec
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PTO/SB/06 (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD[|(pplication or Docket Number Filing Date
Substitute for Form PTO-875 13/61 0,580 09/11/2012 CT To be Mailed

APPLICATION AS FILED — PART| OTHER THAN

(Column1) (Column2) SMALL ENTITY IX] OR SMALL ENTITY
NUMBER FILED NUMBER EXTRA RATE($) FEE ($)

37 GFR 1.16(a), (b), or (¢

N.

/A

37 GFR 1.16(k), (i), or (m

A
(37 CFR 1.16(0), (p), or (q))

TOTAL CLAIMS .
37 CFR 1.16(i minus 20 =

INDEPENDENTCLAIMS . .
37 CFR 1.16(h minus 3 =

If the specification and drawings exceed 100
sheets of paper, the application size fee due
is $250 ($125 for small entity) for each
additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

[_] MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1,16(j)

LJAPPLICATION SIZE FEE
(37 CFR 1.16(s))

* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED -— PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST

REMANNG p Nuveen| Ppesenr ADDITONAL ADDITONALAMENDMENT PAID FOR

agerfaseea0
SeeeT

[_] Application Size Fee (37 CFR 1.16(s))
AMENDMENT

Cc FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL

AFTER PREVIOUSLY FEE($) FEE($)
AMENDMENT PAID FOR

1.16(

37 CFR 1.16(h

[_] Application Size Fee (37 CFR 1.16(s))AMENDMENT
Cc FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write “O” in column 3.
** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 20, enter “20”.

*** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 3, enter “3”.
The “Highest NumberPreviously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

Legal Instrument Examiner:
/CRYSTAL QUEEN/

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichisto file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upontheindividual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and TrademarkOffice, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Attomey Docket No. 79532.8004.US01

PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

IN RE APPL. OF: BRucE SCHARSCHMIDTETAt. ARTUNIT: 1765

APPLICATION NO.: 13/610,580 CoOnF.NOo: 1957

FILED: SEPTEMBER11, 2012

For: METHODS OF THERAPEUTIC

MONITORING OF PHENYLACETIC ACID

PRODRUGS

 

RESPONSETO 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 September 26, 2012, applicants submit the following:

X an executed Declaration of Inventorship;

) an executed Powerof Attorney by Assignee; and

X a Preliminary Amendment.

1. Authorization for Extensions of Time Under 37 C.F.R. § 1.136 (a)(3)

Applicants petition for an Extension of Time if 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 chargeall required extension of time fees in this application
to Deposit Account No. 50-2586.

11/29/2012 VWWANI1 00000029 502586 13610580

01 FC:2202 93.00 DA

79532-8004.US01/LEGAL25154605.1
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Attomey Docket No. 79532.8004.US01

2. Fee Calculation and Payment

 
 

 
 

 
 
 

 

  

vO}. 2 - SmallEntity =.
“No. ee
Extra “|. Rate

 
 

Search Fee om —
fs

 

Filing Fee

Fee .-

 
  
  

  

Independent 4-3 1 X $125= $125.00 or|X $250=
Claims

BJ Multiple Dependent Claim Presented|+$230=|$230.00 +$450= |$

sheets that

exceeds 100

-

— Z / yy/
sheets

*If the difference in Col. 1isless than|TOTAL|$1043.00|or|TOTAL
zero, enter"O"in Col.2.

ExaminationFee||—_—s*[ $128 $125.00 $250
Total Claims 23-20 X$31=|$93.00 X $60=

Fee — for each

additional 50

Missing Parts Surcharge $65.00 |965.00||$130

Xx Please charge Deposit Account No. 50-2586 in the amount of $1,043.00
for the requisite fees.

   

Xx Please charge anydeficiency or credit to Deposit Account No. 50-2586.

 Dated:_November 21, 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

79532-8004.US01/LEGAL25154605.1
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

13/610,580 09/11/2012 Bruce Scharschmidt 79532.8004.US01

CONFIRMATION NO.1957

34055 POA ACCEPTANCELETTER

PERKINS COIE LLP

POST OFFICE BOX 1208 IMAC000000057852953
SEATTLE, WA 98111-1208

 
   

Date Mailed: 12/04/2012

NOTICE OF ACCEPTANCE OF POWEROF ATTORNEY

This is in response to the Powerof Attorneyfiled 11/21/2012.

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

/Itaba/

 

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

page 1 of 1
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 13/610,580

APPLICATION AS FILED - PART| OTHER THAN

(Column 1) (Column 2) SMALL ENTITY SMALL ENTITY

BASIC FEE
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE
(37 CFR 1.16(K), (i), or (m))

SCNasen(37 CFR 1.16(0)

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee dueis
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))

* If the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))

Independent(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))
Independent

(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write "0" in column 3.
* If the "Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter "20".

** If the "Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
) OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

10 413/610,580 09/11/2012 1765 1139 79532.8004.US01

 
 
   

CONFIRMATION NO.1957

34055 UPDATED FILING RECEIPT
PERKINS COIE LLP

POST OFFICE BOX 1208 AC
SEATTLE, WA 98111-1208

Date Mailed: 12/04/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application mustinclude the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis 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 processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Bruce Scharschmidt, San Francisco, CA;
Masoud Moknhtarani, Walnut Creek, CA;

Applicant(s)
Bruce Scharschmidt, San Francisco, CA;
Masoud Moknhtarani, Walnut Creek, CA;

Powerof Attorney: The patent practitioners associated with Customer Number 34055

Domestic Priority data as claimed by applicant
This appin claims benefit of 61/636,256 04/20/2012

Foreign Applications for which priority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http:/Avww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 09/24/2012

The country code and numberof your priority application, to be usedfor filing abroad under the Paris Convention,
is US 13/610,580

Projected Publication Date: 10/24/2013

Non-Publication Request: No

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

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID PRODRUGS

Preliminary Class

528

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 thefiling of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto 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 accordancewith 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 madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling 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 asto the status of applicant's license for foreignfiling.

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 deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://“www.uspto.gov/web/offices/pac/doc/general/index.html.

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

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
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set forth in 37 CFR 5.15. The scope andlimitations 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 indicatedis 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 licenseis to be retained by the licensee and maybe usedat any time onorafter the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

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

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USAoffers tremendous
resources and advantagesfor those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USAis the best
country in the world to develop technology, manufacture products, and grow your business,visit SelectUSA.gov.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
) OX.

Alexandria, Virginia 22313-1450www.uspto.gov

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

 
 
   

13/610,580 09/11/2012 Bruce Scharschmidt 079532-8004.US01

CONFIRMATION NO.1957

34055 PUBLICATION NOTICE

PERKINS COIE LLP - LOS General

POST OFFICE BOX 1247 INOUE
SEATTLE, WA 98111-1247

Title: METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID PRODRUGS

Publication No.US-2013-0281530-A1

Publication Date:10/24/2013

NOTICE OF PUBLICATION OF APPLICATION

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

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

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 paymentof the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (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 Records, Alexandria, VA 22313-1450 or via the Internet.

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

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

 

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

page 1 of 1

Page 94 of 288 LUPIN EX. 1020



Page 95 of 288 LUPIN EX. 1020

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
  
  CONFIRMATIONNO.    APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

13/610,580 09/11/2012 Bruce Scharschmidt 079532-8004.USO1 1957

34055 7590 10/09/2014

PERKINS COIE LLP LOS General
POST OFFICE BOX 1247 TOWNSLEY, SARA ELIZABETH

SEATTLE, WA 98111-1247 ART UNIT PAPER NUMBER

1629

 
 NOTIFICATION DATE DELIVERY MODE  

10/09/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

patentprocurement @perkinscoie.com
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Application No. Applicant(s)

 
13/610,580 SCHARSCHMIDTET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
SARA E. TOWNSLEY 1629 No
 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 2MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

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

Any reply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s)filed on
L] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon___

2a)L] This action is FINAL. 2b)X] This action is non-final.
3)L] An election was made bythe applicant in responseto a restriction requirementset forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)L] Sincethis application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordancewith the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

 

Disposition of Claims*

5) Claim(s) 1,2,5-7 and 9-13 is/are pendingin the application. 

 
5a) Of the above claim(s) is/are withdrawn from consideration.

6)L] Claim(s)___is/are allowed.
7)L) Claim(s)__is/are rejected.
8)L] Claim(s)___ is/are objectedto.
9)K] Claim(s) 1, 2, 5-7, and 9-13 are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

  nite://www.usoto.dov/patenis/init events/oph/index.isp or send an inquiry to PPHieedback@uspte.dov.

Application Papers

10) The specification is objected to by the Examiner.
11) The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119

12)L] Acknowledgment is made ofa claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)LJ All b)[] Some** c)L] None ofthe:
1.) Certified copies of the priority documents have beenreceived.
2.L] Certified copies of the priority documents have been received in Application No.
3.L] Copies of the certified copies of the priority documents have beenreceived in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

““ See the attached detailed Office action fora list of the certified copies not received.

  
Attachment(s)

1) CT] Notice of References Cited (PTO-892) 3) TC Interview Summary (PTO-413)
; , Paper No(s)/Mail Date.

2) CT] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 O OthPaper No(s)/Mail Date ) ther 
U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office APager@evof 288 Part of Paper No./MailCeJ42pM1B. 1020
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Application/Control Number: 13/610,580 Page 2

Art Unit: 1629

DETAILED ACTION

Election of Species

1. This application contains claims directed to patentably distinct species. For initial

search and examination purposes, Applicant is required to elect

e asingle, distinct nitrogen retention disorder, e.g., UCD, as recited in claim 7;

and

e asingle, distinct PAA prodrug, e.g., HPN-100, as recited in claim 13.

Each of these species mustbeidentified so as to yield one single, distinct method

species (i.e., a single, distinct embodiment).

2. The species are independentor distinct because claims to the different species

recite the mutually exclusive characteristics of such species. In addition, these species

are not obvious variants of each other based on the current record.

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for

prosecution on the merits to which the claims shall be restricted if no generic claim is

finally held to be allowable. Currently, claims 1, 2, 5-7, and 9-13 are generic.

There is an examination and search burdenfor these patentably distinct species

due to their mutually exclusive characteristics. The species require a differentfield of

search (e.g., searching different classes/subclassesor electronic resources,or

employing different search queries); and/or the prior art applicable to one species would

notlikely be applicable to another species; and/or the speciesarelikely to raise different

non-prior art issues under 35 U.S.C. 101 and/or 35 U.S.C. 112, first paragraph.

Applicant is advised that the reply to this requirement to be complete must

include (i) an election of a species to be examined even though the requirement
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Application/Control Number: 13/610,580 Page 3

Art Unit: 1629

may betraversed (37 CFR 1.148) and(ii) identification of the claims encompassing

the elected species, including any claims subsequently added. An argumentthat a

claim is allowable or that all claims are generic is considered nonresponsive unless

accompanied by anelection.

The election of the species may be madewith or without traverse. To preserve a

right to petition, the election must be madewith traverse. If the reply does notdistinctly

and specifically point out supposederrors in the election of species requirement, the

election shall be treated as an election without traverse. Traversal must be presented at

the time of election in order to be considered timely. Failure to timely traverse the

requirementwill result in the loss of right to petition under 37 CFR 1.144. If claims are

addedafter the election, applicant must indicate which of these claims are readable on

the elected species.

Should applicant traverse on the groundthat the species are not patentably

distinct, applicant should submit evidenceoridentify such evidence nowof record

showing the species to be obvious variants or clearly admit on the recordthatthis is the

case.In either instance, if the examinerfinds one of the species unpatentable over the

prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 103(a)

of the other species.

Upon the allowanceof a generic claim, applicant will be entitled to consideration

of claims to additional species which depend from or otherwise require all the limitations

of an allowable generic claim as provided by 37 CFR 1.141.
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Application/Control Number: 13/610,580 Page 4

Art Unit: 1629

Conclusion

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to SARA E. TOWNSLEYwhosetelephone numberis 571 -

270-7672. The examiner can normally be reached on Mon-Fri from 9:00 am to 5:00 pm

(EST). If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Jeff S. Lundgren, can be reached at 571-272-5541. The fax phone number

for the organization wherethis 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://portal.uspto.gov/external/portal.

Should you have questions on accessto the Private PAIR system, contact the

Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/SARA E. TOWNSLEY/

Examiner, Art Unit 1629
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index of Claims 13610580 SCHARSCHMIDTET AL.

Examiner Art Unit

SARA E TOWNSLEY 1629

Rejected | Cancelled Non-Elected  
U.S. Patent and TrademarkOffice Part of Paper No. : 20141005
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Attorney Dkt. No. 079532.8004.US01

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
 

In re the Application of:
Examiner: TOWNSLEY,SaraElizabeth

SCHARSCHMIDT,Bruce,et al.

Group Art Unit: 1629
Serial No.: 13/610,580

Docket No.: 079532.8004.US01

Filed: September 11, 2012
I hereby certify that this correspondence (along with any referred
to as being attached or enclosed) is being deposited with the U.S.

For: METHODS OF THERAPEUTIC Patent and Trademark Office this 4th day of November 2014 via
MONITORING OF PHENYLACETIC EFS-WebElectronic Filing,

PRODRUGS /Colleen Kirchner/
Colleen Kirchner  
 

RESPONSE TO RESTRICTION REQUIREMENT

Mail Stop Amendment
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

The following is in response to the Restriction Requirement mailed October 9, 2014

for the above-identified application.

The Restriction Requirement requests that Applicants elect a single, distinct nitrogen

retention disorder as recited in claim 7. Applicants elect urea cycle disorder (UCD) without

traverse. The Restriction Requirement also requests that Applicants elect a single distinct

PAA prodrugas recited in claim 13. Applicants elect glyceryltri-[4-phenylbutyrate] (HPN-

100) without traverse. HPN-100 has the following structure:

79532-8004.US01/LEGAL124042131.1 Page 101 of 288 LUPIN EX. 1020
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Attorney Dkt. No. 079532.8004.US01

0 0

HPN-100 is a prodrug of phenylbutyrate (PBA) and a pre-prodrug of phenylacetic acid

(PAA). As such, HPN-100 has the same active moiety as PBA and sodium PBA(i.e., PAA).

Pending claims 1, 2, 5-7, and 9-13 encompassthe elected species.

If Applicants can do anything more to expedite this application, Applicants request

that the Examiner contact the undersigned at (415) 344-7105.

Respectfully submitted,

Perkins Coie LLP

Date: November4, 2014 /Patrick D. Morris/

Patrick D. Morris, Ph.D.

Registration No. 53,351

 

Correspondence Address:
Customer No. 34055

Patent - LA

Perkins Coie LLP

P.O. Box 1208

Seattle, WA 98111-1208

Telephone: (310) 788-9900
Facsimile: (206) 332-7198

-2-
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Electronic AcknowledgementReceipt

International Application Number: Bd

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

First Named Inventor/Applicant Name:

Paymentinformation:

File Listing:
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TotalFiles Size (in bytes) 88104

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Attorney Docket No. 79532.8004.US01

PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

IN RE APPLICATION OF: BRUCE SCHARSCHMIDTET ConrF.No: 1957

AL.

APPLICATION NO.: 13/610,580 ART UNIT: 1765
FILED: SEPTEMBER 11, 2012

FoR: METHODS OF THERAPEUTIC MONITORING

OF PHENYLACETIC ACID PRODRUGS

 

Information Disclosure Statement Within Three Months of Application
Filing or Before First Action — 37 C.F.R.§1.97(b 

Mail Stop Amendment
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

1. Timing of Submission

This information disclosure is being filed within three monthsofthe 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.

2. Cited Information

xX Copies of the following references are enclosed:

X All cited references

oO References marked by asterisks
oO The following:
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oO Copiesof the following references can be found in parent U.S. Application
No. <>:

oO All cited references
oO All references

oO The following:

Xx This application was filed after 30 June 2003 and no copies of US.
patents nor published applications are enclosed (See Notice of Deputy
Commissioner Kunin on 11 July 2003).

Oo 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, (ili) 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-language counterpart or third-party abstract is an
accurate representation of the teachings of the non-English reference,
though, and reservesthe right to demonstrate otherwise.

oO All cited references

oO References marked by ampersands
O The following:

3, Effect of Information Disclosure Statement (37 C.F.R.§1.97(h

This Information Disclosure Statementis 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 referenceis notprior art.

4. Fee Payment

No fees are believed due becausethis Information Disclosure Statementis being
filed before the mailing date of the first Office Action.

oO Applicant further submits that no fee is due in light of the following
certification under 37 C.F.R. § 1.97(e) (check only one):

oO In accordance with 37 C.F.R. § 1.97(e)(1), the undersigned hereby
states that each item of information submitted herewith wascited in

a communication from a foreign patent office in a counterpart
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foreign application not more than three monthspriorto the filing of
this statement; or

oO 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
monthspriorto the filing of this statement.

However, should the Commissioner determine that fees are duein orderforthis

Information Disclosure Statement to be considered, the Commissioneris hereby
authorized to charge such fees to Deposit Account No. 50-2586.

5, Patent Term Adjustment (37 C.F.R.§1.704(d

O The undersigned states that each item of information submitted herewith
wascited in a communication from a foreign patent office in a counterpart
application and that this communication was notreceived by any individual
designated in 37 C.F.R. § 1.56(c) more than thirty days prior to the filing of
this statement. 37 C.F.R. § 1.704(d).

Respectfully submitted,
Perkins Coie LLP

Date: November 19, 2014 /Patrick D. Morris/

Patrick D. Morris, Ph.D.

Registration No. 53,351

 

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
www .uspto.gov

 
 
   APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

13/610,580 09/11/2012 Bruce Scharschmidt 079532-8004.US01 1957

PER EL eneral PRAMSPERKINSCOIE LLP - LOS Genera Lavine
POST OFFICE BOX 1247 TOWNSLEY, SARA ELIZABETH

SEATTLE, WA 98111-1247
ART UNIT PAPER NUMBER

1629

NOTIFICATION DATE DELIVERY MODE

02/27/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

patentprocurement @perkinscoie.com
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Application No. Applicant(s)
 13/610,580 SCHARSCHMIDTET AL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)
SARA E. TOWNSLEY 1629 Na 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

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

Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s)filed on 11/4/2014.
LJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon__

2a)L] This action is FINAL. 2b) This action is non-final.
3)L] Anelection was madebythe applicant in responsetoarestriction requirementset forth during the interview on

; the restriction requirement and election have been incorporatedinto this action.

4)[] Since this application is in condition for allowance exceptfor formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

 

Disposition of Claims*

5) Claim(s) 1,2,5-7 and 9-13 is/are pending in the application. 

 

 

5a) Of the above claim(s) is/are withdrawn from consideration.

6)L] Claim(s)____is/are allowed.
7) Claim(s) 1,2,5-7 and 9-13 is/are rejected.
8)L] Claim(s)____is/are objectedto.
9)L] Claim(s) are subject to restriction and/or election requirement.

 

* If any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

or send an inquiry to PPHieedback@uspto.qoy. 

Application Papers

10)L] The specification is objected to by the Examiner.
11)L] The drawing(s)filed on is/are: a)L_] accepted or b)[_] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)L] All b)[-] Some** c)L] Noneofthe:
1..] Certified copies of the priority documents have been received.
2.L] Certified copies of the priority documents have been received in Application No.
3.L] Copies of the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

““ See the attached detailed Office action fora list of the certified copies not received.

 
Attachment(s)

1) CT] Notice of References Cited (PTO-892) 3) CT] Interview Summary (PTO-413)
: . Paper No(s)/Mail Date.

2) X Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) Ol Other:
Paper No(s)/Mail Date 77/19/2014. 

U.S. Patent and Trademark Office
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Application/Control Number: 13/610,580 Page 2

Art Unit: 1629

NON-FINAL REJECTION

The present application is being examined underthe pre-AlAfirst to invent

provisions.

This application, filed Sep. 11, 2012, claims benefit of priority to provisional

application 61/636 ,256, filed Apr. 20, 2012.

Claims 1, 2, 5-7, and 9-13, as amended,are pending.

Priority

Applicant’s claim for the benefit of a prior-filed application under 35 U.S.C. 119(e)

or under 35 U.S.C. 120, 121, or 365(c) is acknowledged.

Election/Restrictions

Applicant’s election without traverse of the compound species HPN-100 (glycerol

phenylbutyrate, CAS Registry No. 611168-24-2), and urea cycle disorder as the species

of medical condition treated, in the reply filed on Nov. 4, 2014 is acknowledged.

Information Disclosure Statement

The information disclosure statement (IDS) submitted on Nov. 19, 2014 is in

compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement has been considered by the examiner.
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Application/Control Number: 13/610,580 Page 3

Art Unit: 1629

Claim Objections

1. Claims 1, 2, 5-7, and 9-13 are objected to because of the following informalities:

the first recitation of “PAA” should spell out in full the term for whichit is an abbreviation,

phenylacetic acid. Similarly, the first recitation of “PAGN” should spell outin full the term

for whichit is an abbreviation, phenylacetyl glutamine.

Appropriate correction is required.

Claim Rejections - 35 USC § 103

2. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis

for all obviousnessrejections 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
obviousat the time the invention was madeto 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.

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148

USPQ 459 (1966), that are applied for establishing a background for determining

obviousness underpre-AlA 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contentsof the prior art.
2. Ascertaining the differences betweenthe prior art and the claimsat issue.
3. Resolving the level of ordinary skill in the pertinent art.
4. Considering objective evidence presentin the application indicating

obviousness or nonobviousness.

4. Claims 1, 2, 5-7, and 9-13 are rejected underpre-AlA 35 U.S.C. 103(a) as being

unpatentable over Scharschmidt (US Pub. 2012/0022157) in view of McGuireetal.
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Application/Control Number: 13/610,580 Page 4

Art Unit: 1629

(Hepatology 51, 2077-2085 (2010)) (cited as references A9 and C66, respectively, on

the IDS dated Nov. 19, 2014).

Independent claim 1 recites a methodof treating a nitrogen retention disorderin

a subject; and independentclaim 5 recites a method of adjusting the dosage of a PAA

prodrug, each comprising the steps of

(a) administering a first dosage of a PAA prodrug,

(6) measuring plasma PAA and PAGN levels,

(c) calculating a plasma PAA:PAGN ratio,

(d) determining whether the PAA prodrug dosage needsto be adjusted based on

whether the PAA:PAGN ratio falls within a target range,

where a PAA:PAGN ratio below the target range indicates that the dosage potentially

needsto be increased, and

a PAA:PAGN ratio abovethe target range indicates that the dosage needsto be

decreased, and

(e) administering a second dosage of the PAA prodrug based on the determination in

(d).

Scharschmidt discloses a method of treating a nitrogen retention disorderin a

subject (para [0173]) comprising:

(a) administering a first dosage of a PAA prodrug (para [0173]) and

(6) measuring urinary PAGN levels (para [0174]).

However, Scharschmidt does not disclose measuring PAA or PAGN levels in

plasma,or (c) calculating a plasma PAA:PAGNratio.
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Scharschmidt further teaches the step of determining whether the PAA prodrug

dosage needs to be adjusted based on whether the measured levels of PAGN falls

within a target range (para [0174], [0106)).

However, Scharschmidt does not teach wherein the PAA:PAGN ratio falls within

a target range, where a PAA:PAGN ratio below the target range indicates that the

dosage potentially needs to be increased and a PAA:PAGN ratio abovethe target range

indicates that the dosage needsto be decreased.

Scharschmidt also discloses the step of (e) administering a second dosageof the

PAA prodrug based on the determination in (d) (para [0106], [0174)).

McGuire discloses measuring metabolites in blood and urine after administration

of a PAA prodrug (abstract), wherein the metabolites include plasma PAA and PAGN

(page 2079,col 2, para 3), and comparing these values as a ratio (pg 2081, col 1, para

2). McGuire further teachesthat urinary testing is not as complete and thorough as

plasmatesting (pg 2081, col 2, para 1), and that metabolites important in the monitoring

of PAA prodrugs include both PAA and PAGN.

Therefore, it would have been prima facie obvious to oneof ordinary skill in the

art at the time the invention was made to modify the method of Scharschmidt by

measuring plasma levels of PAA and PAGN, instead of urinary PAA and PAGN, and

comparing them asaratio, in order to more accurately assess the patient's metabolism

of PAA prodrugs, and evaluate any needto adjust the dosage, with a reasonable

expectation of success, because McGuire teaches that urinary testing is not as

complete and thorough astesting for plasma levels of PAA and PAGN.
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Independent claim 2 recites a methodof treating a nitrogen retention disorderin

a subject who has previously been administeredafirst dosage of a PAA prodrug; and

independentclaim 6 recites a method of optimizing the therapeutic efficacy of a PAA

prodrug in a subject who has previously been administeredafirst dosage of a PAA

prodrug, each comprising the steps of

(a) measuring plasma PAA and PAGN levels,

(6) calculating a plasma PAA:PAGN ratio,

(c) determining whetherthefirst PAA prodrug dosage needsto be adjusted based on

whether the PAA:PAGN ratio falls within a target range, where a PAA:PAGN ratio below

the target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio above the target range indicates that the dosage needs to be

decreased, and

(d) administering a second dosage of the PAA prodrug based on the determination in

(Cc).

Scharschmidt teaches a methodof treating a nitrogen retention disorder in a

subject who has previously been administered a first dosage of a PAA prodrug (para

[0106], [0173]) comprising measuring PAGN levels (para [0174]). Scharschmidt also

teaches a method of optimizing the therapeutic efficacy of a PAA prodrugin a subject

(para [0297],[0173]) who has previously been administered a first dosage of a PAA

prodrug (para [0106]) comprising measuring PAGN levels (para [01 74]).

However, Scharschmidt does not disclose measuring PAA or PAGN levels in

plasma,or (c) calculating a plasma PAA:PAGN ratio.
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Scharschmiatfurther teaches the step of determining whether the PAA prodrug

dosage needs to be adjusted based on whether the measured levels of PAGNfalls

within a target range (para [0174], [0106)).

However, Scharschmidt does not teach wherein the PAA:PAGN ratio falls within

a target range, where a PAA:PAGNratio below the target range indicates that the

dosage potentially needs to be increased and a PAA:PAGN ratio above the target range

indicates that the dosage needsto be decreased.

Scharschmidt also discloses the step of (d) administering a second dosageof the

PAA prodrug based on the determination in (c) (para [0106], [0174)).

McGuire discloses measuring metabolites in blood and urine after administration

of a PAA prodrug (abstract), wherein the metabolites include plasma PAA and PAGN

(page 2079,col 2, para 3), and comparing these values as a ratio (pg 2081, col 1, para

2). McGuire further teachesthat urinary testing is not as complete and thorough as

plasmatesting (pg 2081, col 2, para 1), and that metabolites important in the monitoring

of PAA prodrugs include both PAA and PAGN.

Therefore, it would have been prima facie obvious to oneof ordinary skill in the

art at the time the invention was made to modify the method of Scharschmidt by

measuring plasma levels of PAA and PAGN, instead of urinary PAA and PAGN, and

comparing them asa ratio, in order to more accurately assess the patient's metabolism

of PAA prodrugs, and evaluate any needto adjust (optimize) the dosage, with a

reasonable expectation of success, because McGuire teachesthat urinary testing is not

as complete and thorough astesting for plasma levels of PAA and PAGN.
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Scharschmidt discloses that in some embodiments, the nitrogen retention

disorderis the elected condition, a UCD (urea cycle disorder), as recited by claim 7; and

that the PAA prodrug can be the elected compound, HPN-100 (para. [0097]), as recited

by claim 13.

While Scharschmidt does not disclose that the PAA:PAGN ratio falls within a

target range of 1 to 2.5, as recited by claim 9, or within a target range of 1 to 2, as

recited by claim 10, it would have been prima facie obvious to an ordinarily skilled

clinician to determine the optimal target range for the plasma PAA:PAGN ratio for the

subject being treated, by routine experimentation.

Scharschmiatfurther teaches measurement PAGN levels is carried out after the

first dosage of PAA prodrug has hadsufficient time to reach steady state (para [0160)),

but does not disclose measurement of PAA levels, as recited by claim 11. However,it

would have been prima facie obvious to an ordinarily skilled clinician to further measure

PAA as well as PAGNin order to maintain comparable results, by routine

experimentation.

Scharschmiatfurther teaches measurement of PAGN levels 48 hours to 1 week

after the first dosage of PAA prodrug is administered (para (0160), 3 days), but does not

disclose measurementof PAA levels, as recited by claim 12. However, it would have

been prima facie obviousto an ordinarily skilled clinician to further measure PAA aswell

as PAGNin order to maintain comparable results, by routine experimentation.

The rationale to combine and modify Scharschmidt and McGuire is premised on

the findings that (1) the prior art includes each element claimed, with the only difference

Page 135 of 288 LUPIN EX. 1020



Page 136 of 288 LUPIN EX. 1020

Application/Control Number: 13/610,580 Page 9

Art Unit: 1629

betweenthe claimed invention andthe prior art being the lack of actual combination of

the elements in a single prior art reference; (2) one of ordinary skill in the art could have

combined the elements as claimed by known methods, and that in combination, each

element merely performs the same function asit does separately; and (3) one of

ordinary skill in the art would have recognizedthat the results of the combination were

predictable.

As recognized by MPEP §2143, combining prior art elements according to known

methodsto yield predictable results would motivate the skilled artisan to modify the

references with a reasonable expectation of success. Therationale to support a

conclusion of prima facie obviousnessis thatall the claimed elements were knownin

the prior art, and a skilled artisan could have combined the elements as claimed by

known methods with no changein their respective functions, and the combination

yielded nothing more than predictable results to one of ordinary skill in the art. See KSR

Int'l Co. v. Teleflex Inc. (550 U.S. 398, 409).

Double Patenting

5. The nonstatutory double patenting rejection is based on a judicially created
doctrine groundedin public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extensionof the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are notidentical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obviousover, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).
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A timelyfiled terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321 (d)
may be used to overcomean actualor provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly ownedwith this application, or claims an invention made asa result of
activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321 (b).

The USPTOinternet Website contains terminal disclaimer forms which may be
used. Pleasevisit http:/Awww.uspto.gov/forms/. Thefiling date of the application will
determine what form should be used. A web-based eTerminal Disclaimer maybefilled
out completely online using web-screens. An eTerminal Disclaimer that meetsall
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to
http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-|.jsp.

6. Claims 1, 2, 5-7, and 9-13 are rejected on the ground of nonstatutory double

patenting as being unpatentable overclaims 1, 3, 6, 8, 11, and 12 of U.S. Patent No.

8,642,012 in view of McGuire et al. (Hepatology 51, 2077-2085 (2010), cited above).

Reference claims 1, 3, and 6 are drawn to methodsoftreating a patient

having a urea cycle disorder comprising

(a) determining a target urinary phenylacety! glutamine (PAGN) output

(6) calculating an effective initial dosage of a phenylacetic acid (PAA) prodrug,

e.g., HPN-100, wherein the effective dosage of PAA prodrug is calculated based on a

mean conversion of PAA prodrug to urinary PAGN of about 60%; and

(c) administering the effective initial dosage of PAA prodrug to the patient;

wherein administration of the effective initial dosage of PAA prodrug produces a

normal plasma ammonia level in the patient.

Reference claims 8, 11, and 12 are drawn to methods of administering a

phenylacetic acid (PAA) prodrug, e.g., HPN-100, to a patient having a urea cycle

disorder comprising
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(a) administering a first dosage of the PAA prodrug;

(6) determining urinary phenylacetyl glutamine (PAGN) excretion following

administration of the first dosage of the PAA prodrug;

(c) determining an effective dosage of the PAA prodrug based on the urinary

PAGN excretion, wherein the effective dosage is based on a mean conversion of PAA

prodrug to urinary PAGN of about 60%; and

(d) administering the effective dosage to the patient,

wherein administration of the effective dosage of PAA prodrug produces a

normal plasma ammonia level in the patient.

McGuire discloses measuring metabolites in blood and urine after administration

of a PAA prodrug (abstract), wherein the metabolites include plasma PAA and PAGN

(page 2079, col 2, para 3), and comparing these values as a ratio (pg 2081, col 1, para

2). McGuire further teachesthat urinary testing is not as complete and thorough as

plasmatesting (pg 2081, col 2, para 1), and that metabolites important in the monitoring

of PAA prodrugs include both PAA and PAGN.

It would have been prima facie obvious to one of ordinary skill in the art at the

time the invention was made to modify the methods of the reference claims by

measuring plasma levels of PAA and PAGN, instead of urinary PAA and PAGN, and

comparing them as a ratio, in order to more accurately assess the patient's metabolism

of PAA prodrugs, and evaluate any needto adjust (optimize) the dosage, with a

reasonable expectation of success, because McGuire teachesthat urinary testing is not

as complete and thorough astesting for plasma levels of PAA and PAGN. In addition, it
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would have been prima facie obvious to an ordinarily skilled clinician to further measure

PAA as well as PAGN, and to determine the optimal target range for the plasma

PAA:PAGNratio by routine experimentation.

Conclusion

Claims 1, 2, 5-7, and 9-13 are rejected.

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to SARA E. TOWNSLEYwhosetelephone numberis 571-

270-7672. The examiner can normally be reached on Mon-Fri from 9:00 am to 5:00 pm

(EST). lf attempts to reach the examinerby telephone are unsuccessful, the examiner's

supervisor, Jeff S. Lundgren, can be reached at 571-272-5541. The fax phone number

for the organization wherethis 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://portal.uspto.gov/

external/portal. Should you have questions on access to the Private PAIR system,

contact the Electronic Business Center (EBC) at 866-217-9197(toll-free).

/SARA E. TOWNSLEY/

Examiner, Art Unit 1629
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Application No./Patent No.: As set forth on the attached Schedule A Filed/Issue Date: As set forth on the attached Schedule A

 

  

Titled:

HORIZON THERAPEUTICS, INC. _a Delaware Corporation

 

 

(Nameof Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency,etc.)

states that, for the patent application/patent identified above, it is (choose oneof options 1, 2, 3 or 4 below):

1. The assignee of the entire right, title, and interest.

2. [| An assignee of less than the entire right, title, and interest (check applicable box):
|_| The extent (by percentage)of its ownership interestis %. Additional Statement(s) by the owners

holding the balance ofthe interest must be submitted to account for 100% of the ownershipinterest.

L] There are unspecified percentages of ownership. The other parties, including inventors, who together ownthe entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance ofthe interest must be submitted to accountfor the entire
right, title, and interest.

3. L] The assignee of an undivided interest in the entirety (a complete assignmentfrom one ofthe joint inventors was made).
The otherparties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to accountfor the entire
right, title, and interest.

4. L] The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose oneof options A or B below):

A. An assignmentfrom the inventor(s) of the patent application/patent identified above. The assignment wasrecordedin
the United States Patent and Trademark Office at Reel See ScheduleA | Frame See Schedule A. or for which a copy
thereof is attached.

B. L] A chain oftitle from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and TrademarkOffice at

Reel , Frame , or for which a copy thereofis attached.

2. From: To:

The document was recorded in the United States Patent and TrademarkOffice at

Reel , Frame , or for which a copy thereofis attached.

[Page 1 of 2]
This collection of information is required by37 CFR3.73(b). The information is required toobtain or retain a benefit by the public whichis tofile (and by the USPTO to
process) an application. Confidentialityis governed by35 U.S.C. 122and 37 CFR1.11 and1.14. Thiscollection is estimated to take 12 minutes to complete, including
gathering, preparing, and submittingthe completed application form to the USPTO.Time will vary depending uponthe individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent tothe Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS.SEND
TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450
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STATEMENT UNDER37 CEFR3.73(c)

To:

The document was recorded in the United States Patent and TrademarkOffice at

Reel , Frame , or for which a copy thereofis attached.

To:

The document was recorded in the United States Patent and TrademarkOffice at

Reel , Frame , or for which a copy thereofis attached.

To:

The document was recorded in the United States Patent and TrademarkOffice at

Reel , Frame , or for which a copy thereofis attached.

To:

The document was recorded in the United States Patent and TrademarkOffice at

Reel , Frame , or for which a copy thereofis attached.

[| Additional documents in the chain oftitle are listed on a supplemental sheet(s).

[] As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain oftitle from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy(i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignmentin the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Dennis A. Bennett/ May 15, 2015
Signature Date

Dennis A. Bennett Attorney of Record, Reg No. 34547
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Schedule A

 

079532-8001.US01 12/350,111 2009-01-07|022305 / 0387

025031 / 0014

028014 / 0894

035638 / 0305

02/24/2009

09/22/2010

04/09/2012

05/14/2015 

079532-8003.US02 13/417,137 2012-03-09|028014/0894

035638 / 0305

04/09/2012

05/14/2015 

079532-8003.US03 13/775,000 2013-02-22|035361 /0777

035638 / 0305

04/08/2015

05/14/2015 

079532-8004.US01 13/610,580 2012-09-11|029337 / 0054

035638 / 0305

11/21/2012

05/14/2015 

079532-8005.US02

079532-8007.US00

079532-8007.US02

079532-8007.US01

14/086,870  2013-11-21|035361 /0777

035638 / 0305

61/890,827 2013-10-14|035361 / 0777
035638 / 0305

62/044,168 2014-08-29|035361 / 0777
035638 / 0305

14/514,334 2014-10-14|035361 / 0777
035638 / 0305
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Electronic AcknowledgementReceipt

International Application Number: Bd

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

First Named Inventor/Applicant Name:

Paymentinformation:

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

HorizonTherapeutics-
POA_Assignee.pdf

 
Powerof Attorney cb08b2aa2de03 Ocfca8eff6ce3b34f18d524
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; ; ; 157428
Assignee showing of ownership per 37 HOR_373-

CFR 3.73 Statment_Schedule_A.pdf 6c05c96d65f07963744f6e854cbea479726]
c476

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

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

 
   

13/610,580 09/11/2012 Bruce Scharschmidt 079532-8004.US01

CONFIRMATION NO.1957

101325 POA ACCEPTANCE LETTER

GLOBAL PATENT GROUP - HOR

1005 NORTH WARSONROAD ACA000000075260399
SUITE 404

SAINT LOUIS, MO 63132

Date Mailed: 05/20/2015

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 05/15/2015.

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

Questions aboutthe contents of this notice and the

requirementsit sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ytdemisse/
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450 

Alexandria, Virginia 22313-1450www.uspto.gov

13/610,580 09/11/2012 Bruce Scharschmidt 079532-8004.US01

CONFIRMATION NO.1957

34055 POWER OF ATTORNEY NOTICE

PERKINS COIE LLP - LOS General

POST OFFICE BOX 1247 OCMC
SEATTLE, WA 98111-1247 0075259839

Date Mailed: 05/20/2015

 
   

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 05/15/2015.

* The Powerof Attorney to you in this application has been revoked by the assignee who hasintervened as
provided by 37 CFR 3.71. Future correspondencewill be mailed to the new address of record(37 CFR 1.33).

Questions aboutthe contents of this notice and the

requirementsit sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ytdemisse/
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre: Scharschmidtet al. Confirmation No. 1957

Application No.: 13/610,580 Examiner: Sara Elizabeth Townsley

Filing Date: September 11, 2012 Group Art Unit: 1629

For: METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

PRODRUGS

Mail Stop Amendment
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT

Sir:

This Amendmentis responsive to the Non-Final Official Action mailed February 27,

2015 regarding the above-referenced patent application. Please amend the above-identified

application as shown and reconsiderthe rejections of the claimsfor at least the reasons presented

in the following remarks.

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

of this paper.

Remarksfollow the Amendments to the Claims.
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Amendments to the Claims:

Thislisting of claims will replace all prior versions, andlistings, of claimsin the

application.

1. (Currently Amended) A methodoftreating urea cycle disorders a-nitregen

retention-diserder in a subject comprising:

(a) administering a first dosage of glyceryltri-[4-phenylbutyrate] aPAA-predrug,

(b) measuring plasma phenylacetic acid (PAA) [[PAA]] and phenylacetyl glutamine

(PAGN) [[PAGN]] levels,

(c) calculating a plasma PAA:PAGNratio,

(d) determining whetherthe glyceryl tri-[4-phenylbutyrate] PAA-predrug dosage needsto

be adjusted based on whether the PAA:PAGNratio falls within a target range, where a

PAA:PAGNratio below the target range indicates that the dosage potentially needs to be

increased and a PAA:PAGNratio abovethe target range indicates that the dosage needs to be

decreased, and

(e) administering a second dosageof the_glyceryltri-[4-phenylbutyrate] PAA-predrue

based on the determination in (d).

2. (Currently Amended) A methodoftreating urea cycle disorders a-nttrecen

retentiondiserderin a subject who has previously been administered a first dosage ofglyceryl

tri-[4-phenylbutyrate] aPAA-predrue-comprising:

(a) measuring plasma phenylacetic acid (PAA) [[PAA]] and phenylacetyl glutamine

(PAGN) [[PAGN]] levels,

(b) calculating a plasma PAA:PAGNratio,

(c) determining whetherthe first PAA-predrue dosage of glyceryltri-[4-phenylbutyrate]

needs to be adjusted based on whether the PAA:PAGNratio falls within a target range, where a

PAA:PAGNratio below the target range indicates that the dosage potentially needs to be

increased and a PAA:PAGNratio abovethe target range indicates that the dosage needs to be

decreased, and

(d) administering a second dosageof the glyceryl tri-[4-phenylbutyrate] PAA-predree
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based on the determination in (c).

3. (Cancelled)

4. (Cancelled)

5. (Currently Amended) A methodof adjusting the dosage of glyceryl tri-[4-

phenylbutyrate] aPAA-predrug comprising:

(a) administering a first dosage of glyceryltri-[4-phenylbutyrate] aPAA-predrug,

(b) measuring plasma phenylacetic acid (PAA) [[PAA]] and phenylacetyl glutamine

(PAGN) [[PAGN]] PAGNlevels,

(c) calculating a plasma PAA:PAGNratio,

(d) determining whetherthe glyceryl tri-[4-phenylbutyrate] PAA-predrug dosage needsto

be adjusted based on whether the PAA:PAGNratio falls within a target range, where a

PAA:PAGNratio below the target range indicates that the dosage potentially needs to be

increased and a PAA:PAGNratio abovethe target range indicates that the dosage needs to be

decreased, and

(e) administering a second dosageofthe glyceryl tri-[4-phenylbutyrate]PAA-predrug

based on the determination in (d).

6. (Currently Amended) A method of optimizing the therapeutic efficacy of glyceryl

tri-[4-phenylbutyrate] aPAA-predrug in a subject who has previously been administereda first

dosage of glyceryl tri-[4-phenylbutyrate] aPAA-predrug comprising:

(a) measuring plasma phenylacetic acid (PAA) [[PAA]] and phenylacetyl glutamine

(PAGN) [[PAGN]] PAGNlevels,

(b) calculating a plasma PAA:PAGNratio,

(c) determining whether thePAA-predrug dosage of glyceryl tri-[4-phenylbutyrate] needs

to be adjusted based on whether the PAA:PAGNratio falls within a target range, where a

PAA:PAGNratio below the target range indicates that the dosage potentially needs to be

increased and a PAA:PAGNratio abovethe target range indicates that the dosage needs to be

decreased, and
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(e) administering a second dosageofthe glyceryl tri-[4-phenylbutyrate]PAA-predrug as

necessary based on the determination in (c).

7. (Cancelled)

8. (Cancelled)

9. (Previously Presented) The method of any of claims 1, 2, 5, or 6, wherein

the target range is | to 2.5.

10. (Previously Presented) The method of any of claims 1, 2, 5, or 6, wherein

the target range is | to 2.

11. (Currently Amended) The method of any of claims 1, 2, 5, or 6, wherein

measurement of PAA and PAGNlevels is carried out after the first dosage of glyceryltri-[4-

phenylbutyrate] PAA-predrug has had sufficient time to reach steady state.

12. (Currently Amended) The method of claim 11, wherein measurement of

PAA and PAGNlevels is carried out 48 hours to 1 week after the first dosage of glyceryltri-[4-

phenylbutyrate] PAA-predrug is administered.

13. (Cancelled)
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REMARKS

Claims 7 and 13 have been cancelled with prejudice or disclaimer. Claims 1, 2, 5, 6, 11,

and 12 have been amended. No new matter has been added by these amendments. Upon entry

of this amendment, claims 1, 2, 5, 6, and 9-12 are pending.

Claim Objections

The Office has objected to the claims because of certain informalities. Specifically, the

Office requests that the first recitations of “PAA” and “PAGN”should spell out in full the

respective terms for which they stand. Applicant has amendedthe claims accordingly.

Applicant requests that the objections be withdrawn.

Rejections under 35 U.S.C. § 103(a) (pre-AIA)

Claims 1, 2, 5-7, and 9-13 have been rejected under 35 U.S.C. § 103(a), as allegedly obvious

over US Pub 2012/0022157 (“Scharschmidt’) in view of McGuire et al. Hepatology 51, 2077-2085

(2010) (“McGuire”). The Office alleges that Scharschmidt discloses at [0173] a methodoftreating a

nitrogen disorder in a subject, comprising (a) administering a PAA prodrug ([0173]), and (b)

measuring urinary PAGNlevels ([0174]). The Office acknowledges that Scharschmidt does not teach

measuring the PAA and PAGNlevels in plasma, or calculating the PAA/PAGNratio. The Office also

acknowledges that Scharschmidt does not teach using the PAA/PGNratio in comparison to a target

range to determine whether the PAA prodrug dosage needs to be decreased or increased. The Office

alleges that the teachings in McGuire regarding measuring metabolites, including PAA and PAGN,

of PAA prodrugs in plasma, and comparing these values as a ratio, together with the teachings of

Scharschmidt, would lead the person of ordinary skill in the art at the time the present invention was

made to measure plasma levels of PAA and PAGNin a patient taking a PAA prodrug, and use the

PAA/PAGNratio to adjust the dosage of the PAA prodrug. Applicant respectfully disagrees.

McGuire describes a statistical approach to assess bioequivalency of 2 different drugs

(glycerol phenylbutyrate [GPB] as compared with sodium phenylbutyrate [NaPBA]). The ratio

referred to by McGuire is a ratio of the geometric means of the systemic exposure to the same

individual metabolites (PBA, PAA or PAGN)during dosing with GPB as compared NaPBA that

is calculated as follows:
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Ratio = (PBAblood levels on GPB)

(PBAblood levels on NaPBA)

wherein the systemic exposure is calculated based on PBA levels taken at multiple time points

from multiple patients during dosing with each of the two different drugs (multiple samples from

multiple patients on two different drugs). McGuire simply utilizes the conventional methodology

for assessing bioequivalence of one drug to another, which involves comparing the ratio of the

systemic exposure to the same metabolite, in this case PBA, during dosing with GPB as compared

with NaPBA wherein the comparison of the two is expressed as a ratio. The same approach would

be used for the other metabolites, including PAA and PAGN.Calculating the ratio of geometric

means is a well-established statistical approach that is accepted by the field and regulatory

authorities for assessing bioequivalence of 2 different drugs.

Importantly, McGuire does not teach the novel and unexpected finding that the ratio of two

different metabolites; i.e,. PAA and PAGN,taken at the same time from the same patient receiving

either glyceryl tri-[4-phenylbutyrate] (GPB) is of utility in assessing the effectiveness of PAA to

PAGNconversion and, therefore, useful in identifying patients who are likely to experience high

levels of PAA, a potentially toxic metabolite, and in whom dose reduction may be needed. The

present invention teaches use of the following formula:

Ratio = (PAA blood level on GPB)
(PAGNblood level on GPB)

wherein the ratio represents the plasma level of PAA divided by the plasma level of PAGN and

where both blood samples are taken from the same patient at exactly the same time (one sample

from one patient on one drug).

Applicants have discovered that measuring the PAA/PAGNratio provides an unexpectedly

accurate measure of PAA prodrug metabolism in subjects with nitrogen retention disorders and/or

hepatic impairment. This is important because high levels of PAA in circulation cause reversible

toxicity (see specification at paragraph [0010]), and conversion of PAA to PAGNisa saturable

process that varies considerably among individuals (specification at paragraph [0028]. Because

PAA, PAGN,and ammonialevels do not provide information on whether a subject is effectively

converting a PAA prodrug to PAGN,before the present invention was made there was lacking a
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method to evaluate conversion of a PAA prodrug to PAGN on anindividual basis, to provide

improved methods of adjusting PAA prodrug dosage.

McGuire teaches the comparison of the same metabolite in patients taking different drugs,

for the purpose of assessing bioequivalence of two different drugs. Nothing in McGuire teachesor

suggests measuring two different metabolites from glyceryl tri-[4-phenylbutyrate] in the same

patient, and usingtheratio of the two metabolites from the samepatient to adjust the dosage ofthe

glyceryl tri-[4-phenylbutyrate]. Because the element of measuring plasma levels of PAA and

PAGNina single patient following treatment with glyceryltri-[4-phenylbutyrate], and calculating

the PAA/PGNratio and comparingto a target range, is not taught or suggested by McGuire, the

combination of references cited by the Office fails to teach all elements of the claimed invention.

Forat least these reasons, Applicant respectfully requests that the rejection be withdrawn.

Double Patenting

The claims have been rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 1, 3, 6, 8, 11, and 12 of U.S. Patent No. 8,642,012 in view of McGuire.

Solely to expedite prosecution and without in any way concedingto the rejection, Applicant submits

a terminal disclaimer herewith. Applicant requests that the rejection be withdrawn.

The Examineris invited to contact the undersigned by telephone or emailif it is felt that

an interview would advancethe prosecution of the present application.

The Commissioneris hereby authorized to charge any additional fees due and any other

fees under 37 C.F.R. § 1.16 or § 1.17 during the pendency ofthis application to our Deposit

Account No. 50-4297.

Respectfully submitted,

/Lauren L. STEVENS/

Lauren Stevens, Reg. No. 36,691
Attorney for Applicants
Phone: 650-387-3813

Istevens@globalpatentgroup.com
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IN THE UNITED STATES PATENTAND TRADEMARKOFFICE

Inre: Scharschmidtet al. Confirmation No. 1957

Application No.: 13/610,580 Examiner: Sara Elizabeth Townsley

Filing Date: September 11, 2012 Group Art Unit: 1629

For: METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

PRODRUGS

NOTICE OF RELATED LITIGATION

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Applicant hereby notifies the U.S. Patent and Trademark Office that the subject matter of

the present application is involvedin litigation in the United States.

Specifically, Par Pharmaceutical, Inc. (“Par’’) sent a PIV notice letter to Hyperion

Therapeutics, Inc. (“Hyperion”) on March 12, 2014 providing notice that Par had filed an

Abbreviated New Drug Application (‘ANDA”) with respect to RAVICTI® (Glycerol

Phenylbutyrate) Oral Liquid, with a certification under 21 U.S.C. § 355G)(2)(A)(Wii)(IV)

(“Paragraph IV”’) alleging that U.S. Patent Nos. 8,404,215 and 8,642,012 are invalid,

unenforceable and/or will not be infringed by the commercial manufacture,use or sale ofthe

Watson drug product.

Under 21 U.S.C. § 355q)(5)(B)(ii1), Hyperion had forty-five days from receipt of the

ANDAnotice letter to file suit against Watson for patent infringement. Accordingly, on April

23, 2014, Hyperion brought suit on those patents against Par in the United States District Court

for the Eastern District of Texas, Marshall Division. The Complaint alleged that Par infringes

U.S. Patent Nos. 8,404,215 and 8,642,012. Subsequently, in May of 2015, Horizon Pharmaplc

(“Horizon”) acquired Hyperion Therapeutics, Inc. through a merger. The subject application is a

divisional of U.S. Patent No. 8,404,215. The Complaint is provided with an SB-08 filed

concurrently herewith.

-|-
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Respectfully submitted,

By /Lauren L. STEVENS/

Lauren L. Stevens

Attorney for Applicant
Registration No. 36,691
(650) 387-3813

-2-
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Electronic Patent Application Fee Transmittal

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

First Named Inventor/Applicant Name: Bruce Scharschmidt

Attorney Docket Number: HORO0027-201-US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

USD(S$)

ee
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Electronic AcknowledgementReceipt

ee

 secinee

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

ee

Paymentinformation:

 
Submitted with Payment yes

Deposit Account 504297

Authorized User LECHNER,VALERIE

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 CF.RSegiory64 Gftegapplication and reexamination processing Fach IN EX. 1
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Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

101545

HORO027_Response.pdf
£728a83 3balf3e47e563364b6e9455 95082

950e7

Multipart Description/PDFfiles in .zip description

Amendment/Req. Reconsideration-After Non-Final Reject

Applicant Arguments/Remarks Made in an Amendment

Information:

Notice of concurrent proceedings / HOR0027_NoticeRelated_Litigal
decisions tion.pdf 38f3b4 126982094a78dfda1 cfd313e60405e

16c3

Fee Worksheet (SB06) fee-info.pdf
5e25a84a085 cecfdce 1f88660704668e77e2

8b94
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
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2. Citations and explanations:
Claims 1-5 lack an inventive step under PCT Article 33(3) as being obvious over US 2004/0229948 A1 to Summar,etal. (hereinafter
"Summar’)in view of US 4,284,647 A to Brusilow,et al. (hereinafter "Brusilow-647’).

Regarding claim 1, Summar teaches a method to determine an effective dosage of HPN-100 for a patient in need of treatmentfor a
nitrogen retention disorder, which comprises monitoring the effect of an initial dosage of HPN-100 (para [0022], "glyceryl-tri(4-pheny!
butyrate)”; para [0029], “hepatic encephalopathy"; para [0035]). Summar does not teach monitoring the patient's urinary phenylacetyl
‘glutamine (PAGN)output. However, Brusilow-647 teaches a method of determining the patient's urinary PAGN output(col2, In 26-32; Fig.
3; col 4, In 35-46). It would have been obvious to oneof ordinary skill in the art to use the method of determining the urinary PAGNoutput
taughtin Brusilow-647,in order to determine the effective dosage of HPN-100 for a patient and/or how to adjust the initial dosage of HPN-
100 to produce a desired ammonia scavenging effect, as a correlation of phenylacetyl glutamine to phenylacetate administrationis
disclosed in Brusilow-647 (col 2, In 26-32), a correlation similar to which would belikely between the administration of HPN-100 and
urinary phenylacetyl glutamine output, phenyl acetate being a metabolite of HPN-100 (Summar, para [0005)).

Regarding claim 2, Brusilow-647 further teaches the method of claim 1, wherein urinary PAGNoutput iis determined asa ratio of theconcentration of urinary PAGNto urinary creatinine (Fig. 3; col 4, In 35-46).

Regarding claim 3, Summarfurther teaches the method of claim 1, wherein the nitrogen retention disorder is chronic hepatic
encephalopathy (para [0029]).

.Regarding claim 4, Summarfurther teaches the method of claim 1, wherein administering the effective dosage of HPN-100to the patient
producesa changein plasma ammonialevel in the patient (para [0035]). Summar does not explicitly teach achieving normal plasma
ammonia levels. However, it would have been obviousto one ofordinary skill in the art to produce normal plasma ammonia levels by

administration of HPN-100, as a reduction in plasma ammoniumlevels following administration of a metabolite of HPN-100, namely phenylacetic acid, is taught in Brusilow-647 (col 4, In 46-50; col 4, In 64-68).

Regarding claim 5, Summar teaches a method to determine an effective dosage of HPN-100 for a patient in need of treatment for a
nitrogen retention disorder, which comprises monitoring the effect of an initial dosage of HPN-100 (para [0022], “glyceryl-tri(4-phenyl
butyrate)"; para [0029], “hepatic encephalopathy"; para [0035]). Summar does not teach monitoring the patient's urinary phenylacety!
glutamine (PAGN)output. However, Brusilow-647 teaches a method of determining the patient's urinary phenylacetyl glutamine output
and total urinary nitrogen (col 2, In 26-32; Fig. 3; col 4, In 35-46). It would have been obviousto one ofordinary skill in the art to use the
method of determining the urinary phenylacetyl glutamine output taught in Brusilow-647, in order to determinethe effective dosage of HPN
-100 for a patient and/or how to adjusttheinitial dosage of HPN-100 to produce a desired ammonia scavenging effect, as a correlation of
phenylacetyl glutamine to phenylacetate administration is disclosed in Brusilow-647 (col 2, In 26-32), a correlation similar to which would

be likely between the administration of HPN-100 and urinary phenylacetyl glutamine output, phenyl acetate being a metabolite of HPN-100(Summar, para [0005}). _

Claims 6-8, 19-22 and 28 lack an inventive step under PCT Article 33(3) as being obvious over Summarin view of US 5,968,979 A to
Brusilow (hereinafter "Brusilow-979").

Regarding claim 6, Summar teaches a method to determine an effective dosage of HPN-100for a patient in need of treatmentfor a
nitrogen retention disorder (para [0022], "glyceryl-tri(4-pheny! butyrate)”; para [0029], "hepatic encephalopathy”; para [0035]). Summar
does not teach HPN-100 conversion to PAGN. However, Srusilow-979 teaches HPN-100 conversion to PAGN(col! 4, In 1-26, "n = 2”; col
5, In 3-15; cot 5, In 29-35). It would have been obvious to one of ordinary skill in the art to calculate the dosage of HPN-100 based ona
utilization efficiency for HPN-100 conversion into PAGN of about 60% to about 75%,in order to achieve effective plasma concentrations of
phenylacetate for acetylation of glutamine, by routine experimentation, as Brusilow-979 teachesthe intermediate formation of
phenylacetate that produces PAGNbyacetylation of giutamine (col 3, In 3-7).
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Box V.2. Citations and Explanations:

 Regarding claim 7, Summar(para [0022], [0029], [0035]}) and Brusilow-979(col 4, In 1-26; col 5, In 29-35) teach the methodof claim 6.
Neither Summarnor Brusilow teaches a method wherein the dosage of HPN-100is calculated frorn the patient's dietary protein intake.
However, it would have been obvious to one of ordinary skill in the art to determine the dosage of HPN-100,in orderto effectively deplete
accumulated nitrogen via acetylation of glutamine, as taught in Brusilow-979 (col 3, In 3-7), as the plasmalevel of glutamine would be
likely to depend onthe protein intake of the patient, as taught in Brusilow-979 (col 1, In 41-45).

 
 
  
  

 
  
  
  
  

 
 

 

Regarding claim 8, Summar(para [0022], [0029], [(0035]) and Brusilow-979 (col 4, In 1-26; col 5, In 29-35) teach the methodof claim 7.
Neither Summarnor Brusilow-979 teaches a method wherein the dosage of HPN-100 is reduced to accountfor the patient's residual urea
synthesis capacity. However,it would have been obvious to oneof ordinary skill in the art to reduce the dosage to accountforthe patient's
residual urea synthesis capacity, by routine experimentation, as urea synthesis would belikely to lesson the plasma nitrogen
accumulation, as taught in Brusilow-979(col 1, In 27-34).

 Regarding claim 19, Brusilow-979 teaches a method to treat a UCD patient with a PBA prodrug, wherein the prodrug produces equivalent
or better ammonia level control compared to PBA(col 2, In 25-34; col 3, In 42-59, "triglycerides of phenyl! alkanoic acid”; col 4, In 1-26).
Brusilow-979 does not teach determining the AUC and Cmaxfor PBA whenthe patient receives the PBA prodrug. However, Summar
teaches determining the blood levels of phenyl butyrate in a patient (para {0035}). It would have been obviousto oneofordinary skill in the
art to determinethe effectivedosage of the PBA prodrug, in order to treat UCD without the excessive sodium intake associated with
administration of phenyl butyrate, as taught in Brusilow-979 (col 2, In 15-24), by comparing the AUC and Cmaxfor the prodrug with those
when the patient receives an equimolar amount of PBA, by routine experimentation, as the pharmacokinetic parameters would be a

measure of the plasma-level of PBA in the patient, measurementof which for determining dosage has been disclosed in Summar(para[0035], "sodium phenyl butyrate and its metabolites”).

Regarding claim 20, Brusilow-979 further teaches the method of claim 19, wherein the PBA prodrug is HPN-100(coi 4, In 1-26, "n = 2”).

 
 

  
 
  
  
  

  
 

 
 

Regarding claims 21 and 22, Brusilow-979(col 2, In 25-34; col 3, in 42-59) and Summar (para [0035]) teach the method of claim 20.
Neither Brusilow nor Summar teaches a method wherein the AUC for PBA exposureis lower with the prodrug than with PBA byatleast
about 20% orby at least 30%. However,it would have been obviousto one of ordinary skill in the art to expect AUC for PBA exposure to
be lower by 20-30% for PBA prodrug than with PBA,in orderto treat UCD with minimum exposure to PBA, as taughtin Brusilow-979 (col
2, In 15-24), as the triglyceride of PBA would belikely to produce a stable drug level by gradual beta-oxidation of the prodrug, as taughtin
Brusilow-979 (col2, In 25-34).

 Regarding claim 28, Brusilow-979 teaches a methodto treat a patient having anitrogen retention disorder with the PBA prodrug HPN-100
(col 3, In 42-59, “triglycerides of phenyl alkanoic acid"; col 4, In 1-26). Brusilow-979 does not teach the AUC or Cmax of PBA. However,
Summarteaches determining the blood levels of phenyt butyrate in a patient (para (0035)). It would have been obviousto oneof ordinary
skill in the art to determine the effective dosage of the PBA prodrug so that AUC for PBAis less than about 600 and the Cmax for PBA
is less than about 100 when the PBAprodrug is administered, in order to treat UCD without the excessive sodium intake associated with
administration of phenyl butyrate, as taught in Brusilow-979 (col2, In 15-24), through routine experimentation, as the pharmacokinetic _

parameters would be a measure of the plasma-level of PBA in the patient, measurementof which for determining dosage |has beendisclosed in Summar(para [0035], “sodium phenyl butyrate and its metabolites").

Claims 12-18 and 23-27 lack an inventive step under PCTArticle 33(3) as being obvious over Brusilow-647 in view of Brusilow-979.
 
 

  
  
  
  

 
 

 
  
 
  

Regarding claim 12, Brusilow-979 teaches a methodto treat a patient having an ammonia retention disorder with a suitable dosage of a
PAA prodrug comprising administering to the patient the suitable dosage of the PAA prodrug(col 4,In 1-26; col 3, In 56-59). Brusilow-979
does not teach a method of determining the urinary PAGNoutputof the patient. However, Brusilow-647 teaches a method of determining
the urinary PAGN outputin a patient(col 2, In 26-32; Fig 3; col 4, In 35-46). It would have been obvious to oneof ordinary skill in the art to
estimate the target urinary PAGN output based on 60-75% convertion of the pro-drug, taking into account the residual urea synthesis
capacity and dietary protein intake of the patient, by the method taughtin Brusilow-647, in order to determine the amountof the PAA
prodmg needed to produce the target amountof urinary PAGNfora patient, as a correlation of urinary PAGN outputto the residual urea

synthesis capacity and dietary protein intake of the patient and to PAA prodrug administration is disclosed. in Brusilow-979 (col 1, In 27-34;In 41-45; col 5, In 3-15; In 29-35).

Regarding claim 13, Brusilow-979 further teaches the method of claim 12, wherein the PAA prodrug is HPN-100 (co! 4,in 1-26, "n = 2").

 Regarding claim 14, Brusilow-979 further teaches the method of claim 12, wherein the PAA prodrug is HPN-100, administered in fewer
dosesperday(col3, In 42-55; col 4, In 1-26). Brusilow-979 does not teach administering two or three doses of HPN-100 perday.
However,it would have been obvious to one of ordinary skill in the art to administer two or three doses of HPN-100to the patient with
clinically significant residual urea synthetic capacity, in order to reduce plasma ammonium to normallevels, as the urea synthetic capacity
would belikely to aid in the depletion of nitrogen, as taught in Brusilow-979 (col 1, In 27-34), thus reducing the numberof doses per day of
HPN-100 required to be administered to the patient.
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  Regarding claim 15, Brusitow-979 teaches a methodoftreatmentto a patient comprising substituting HPN-100 for phenylacetate or

phenylbutyrate (col 2, In 25-34; cof 3, In 42-55). Brusilow-979 does not teach a method of determining the urinary PAGNoutputof the
patient. However, Brusilow-647 teaches a method of determining the urinary PAGN output (col 2, In 26-32; Fig. 3; col 4, In 35-46). It would
have beenobvious to one of ordinary skill in the art to transition a patient receiving treatment with an initial amount of phenylacetate or
phenylbutyrate to a final amount of HPN-100, by monitoring the amountof urinary PAGN excreted by the patient, in order to assess the
effectiveness of the replacement amount of the HPN-100 by the method taughtin Brusilow-647, by routine experimentation, as the urinary
PAGNoutput would be a measure ofthe effectiveness of the waste nitrogen depletion by the drug administered, as taught in Brusilow-647
(col 2, In 26-32).

 
   

  

 
  

  
Regarding claim 16, Brusilow-979 teaches the methodof ciaim 15 (col 2, In 25-34; col 3, In 42-55). Brusilow-979 doesnot teach
determining the urinary PAGN. However, Brusilow-647 teaches a method of determining the urinary PAGN output(co! 2, In 26-32: Fig. 3;
col 4, In 35-46). It would have been obviousto oneofordinary skill in the art to reduce the amount of HPN-100 basedontheincrease in
the amountof urinary PAGN causedbythetransition, in orderto effectively treat nitrogen-retention disorders, by routine experimentation,
as a correlation between urinary PAGN output and HPN-100is taught in Brusilow-979 (col 5, In 3-15; In 29-35).

 
  
  
  
 Regarding claim 17, Brusilow-979 teaches a methodof treatmentto a patient comprising substituting HPN-100 for phenylacetate or

phenylbutyrate (col 2, In 25-34; col 3, In 42-55). Brusilow-979 does not teach a method of determining the urinary PAGNoutputof the
patient. However, Brusilow-647 teaches a method of determining the urinary PAGNoutput(co! 2, In 26-32; Fig. 3; col 4, In 35-46). It would
have been obvious to one of ordinary skill in the art to gradually transition a patient receiving treatment with aninitial amount of
phenylacetate or phenylbutyrate to a final amount of HPN-100 in small amounts, by monitoring the amount of urinary PAGN excreted by
the patient, in order to assessthe effectiveness of the replacement amountof the HPN-100in depleting waste nitrogen as PAGN,by
routine experimentation, as the urinary PAGN output would be a measureofthe effectiveness of the waste nitrogen depletion by the drug
administered, as taught in Brusilow-647 (col 2, In 26-32). ,

 

  
  
  

 
  
 

Regarding claim 18, Brusilow-979 teaches a method of treatment with HPN-100 (col 3, In 42-55). Brusitow-979 does not teach a method
of determining the urinary PAGNoutputof the patient. However, Brusilow-647 teaches a method of determining the urinary PAGN output
(col 2, In 26-32; Fig. 3; col 4, In 35-46). It would have been obvious to one of ordinary skill in the art to initiate treatment with HPN-100 in a
step-wise fashion and increase the amount of HPN-100 gradually, by monitoring the urinary PAGN based on 60-75% convertion by the .
method taught in Brusilow-647, taking into accountthe residual urea synthesis capacity and dietary protein intake of the patient, in order to
determine the maintenance dose of HPN-100effective for the treatment of nitrogen-retention disorders, as a correlation of urinary PAGN
output to the residual urea synthesis capacity and dietary protein intake of the patient and HPN-100 administration is disclosed in Brusilow-
979 (col 1, In 27-34; In 41-45; col 5, In 3-15; In 29-35).

 
  

   
  
 
  
 

Regarding claim 23, Brusilow-647 teaches a method to determine the nitrogen elimination capacity of a patient having a nitrogen retention
disorder, being treated with a nitrogen scavenging drug (col 2, In 26-32; Fig. 3; col 4, In 35-46, “urinary phenylacetyl glutamine"). Brusilow-
647 does not teach a method to determine a suitable dietary protein level for a patient. However, it would have been obvious to one of
ordinary skill in the art to use the method taught in Brucilow-647 to determine the patient's endogenous nitrogen elimination capacity with
and without the nitrogen scavenging drug,in order to determine the amountof dietary protein the patient can have while being treated with
the selected dosage of the nitrogen scavenging drug, through routine experimentation, since the dietary protein intake would belikely to
influence the nitrogen elimination capacity of the patient, as taught in Brucilow-979 (col 1, in 27-34; In 41-45; col 5, In 3-15; In 29-35).

 
  

  
 

 
 

 
 

 Regarding claim 24, Brusilow-979 further teaches the method of claim 23, wherein the nitrogen scavenging drug is HPN-100(col 4, !n 1-
26, "n= 2").

 Regarding claim 25, Brusilow-647 (col 2, In 26-32; Fig. 3; col 4, In 35-46) and Brusilow-979 (col 1, In 27-34; col 1, In 41-45; col 5, In 3-15)
teach the method of claim 24, wherein Brusilow-979 teaches the selected dosage of HPN-100 (col 4, In 54-58). Neither Brusilow-647 nor
Brusilow-979 teaches a dosage of HPN-100 of up to about 19 grams per day. However, it would have been obvious to oneof ordinary skill
in the art to determine the dosage of HPN-100 basedonthe dietary protein the patient intake of the patient, in order to provide effective
elimination of waste nitrogen, as PAGNastaughtin Brusilow-979 (col 5, In 3-15), by routine experimentation, as the patient's inherent
ability to process nitrogen and the dietary protein intake would belikely to influence the nitrogen elimination capability, measured by the
methodtaughtin Brucilow-647 (col 2, In 26-32; Fig 3; col 4, In 35-46, "urinary phenylacetyl glutamine”).

 

  
  

  Regarding claim 26, Brusilow-979 teaches a methodto treat a patient with a PBA prodrug, comprising administering HPN-100 to a subject
having HE or UCD(col3,In 42-59,“triglycerides of phenyl alkanoic acid”; col 4, In 1-26; col 4, In 54-58). Brusilow does not teach a daily
dosein excess of 19 g per day of the prodrug. However, it would have been obviousto oneof ordinary skill in the art to determine the
dosage of HPN-100 basedonthe dietary protein the patient intake of the patient, in order to provide effective elimination of waste nitrogen
as PAGNastaughtin Brusilow-979(col5, In 3-15), through routine experimentation, since the patient's inherent ability to process nitrogen
and the dietary protein intake wouldlikely influence the nitrogen elimination capability, measured by the method taught in Brucilow-647 (col
2, In 26-32; Fig. 3; col 4, In 35-46, “urinary phenylacety! glutamine”).
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Regarding claim 27, Brusilow-647 (col 2, In 26-32; Fig. 3; col 4, In 35-46) and Brusilow-979 (col 1, In 27-34; col 1, in 41-45; col 5, In 3-15)
teach the method of claim 26. Neither Brusilow-647 nor Brusilow-979 teaches a daily dose of HPN-100 is between about 199 and about 57
g. However,it would have been obviousto one of ordinary skill in the art to determine the dosage of HPN-100 based onthe dietary protein
the patientintake of the patient, in order to provide effective elimination of waste nitrogen as PAGN,as taught in Brusilow-979(col5,In 3-
15), through routine experimentation, as the patients inherent ability to process nitrogen and the dietary protein intake would likely
influence the nitrogen elimination capability, measured by the method taughtin Brucilow-647 (col 2, In 26-32; Fig. 3; col 4, In 35-46,
“urinary phenylacetyl glutamine”).

 
   
  

  
 

Claims 9-11 and 29 lack an inventive step under PCT Article 33(3) as being obvious over Summarin view of Brusilow-647 andfurther in
view of Brusilow-979. 

  Regarding claim 9, Summar teaches a method to determine a dosage of a PAA prodrugfor a patient having an ammoniaretention
disorder (para [0022],"glyceryl-tri(4-phenyl butyrate)”; para (0029), “hepatic encephalopathy”; para [0035]). Summar doesnot explicitly
teach determining the patient's residual urea synthesis capacity or dietary intake or estimating the urinary PAGNoutput. However,
Brusilow-647 teaches a method of determining the urinary PAGN output(co! 2, In 26-32; Fig. 3; co! 4, In 35-46). it would have been
obvious to one of ordinary skill in the art to estimate the target urinary PAGNoutputfor a patient based on 60-75%convertion of the pro-
drug,by the method taughtin Brusilow-647, by taking into accountthe residual urea synthesis capacity and dietary protein intake of the
patient, in order to determine the amountof the PAA prodrug neededto produce the target amount of urinary PAGN,as a correlation of
urinary PAGNoutputto the residual urea synthesis capacity and dietary protein intake of the patient and to PAA prodrug administrationis
disclosed in Brusilow-979 (col 1, In 27-34; col 1, In 41-45; col 5, In 3-15; col 5, In 29-35).

 

  
  
  

 

  Regarding claim 10, Summarfurther teaches the method of claim 9, wherein the PAA prodrug is phenylbutyric acid (PBA) or a
pharmaceutically acceptable salt thereof (para [0022]).  

 Regarding claim 11, Summarfurther teaches the method of claim 9, wherein the PAA prodrug is HPN-100 (para {0022}, "glyceryl-tri(4-
phenyl butyrate)").  
 
 

 
 Regarding claim 29, Brusilow-979 (col 3, In 42-59, "triglycerides of pheny! alkanoic acid"; col 4, In 1-26) and Summar(para [0035]) teach

the method ofclaim 28, wherein Summarfurther teaches that administering the effective dosage of HPN-100 to the patient produces a
changein plasma ammonialevelin the patient (para [0035]). Neither Brusilow-979 nor Summarexplicitly teaches achieving normal plasma
ammonia levels. However, it would have been obviousto one of ordinary skill in the art to produce normal plasma ammonialevels by
administration of HPN-100, as a reduction in plasma ammoniumlevels following administration of a metabolite of HPN-100, namely phenyl
acetic acid, is taught in Brusilow-647 (col 4, In 46-50; In 64-68).

 
 

  

  
 

 Claims 1-29 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or usedin industry.
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Charge any Additional Fees required under 37 CF.RBggiorygig Gftegapplication and reexamination processing Fach IN EX. 1

 



Page 189 of 288 LUPIN EX. 1020

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document gs File Size(Bytes)/ Multi Pages

: . 154251
Information Disclosure Statement(IDS)

Form (SB08) HORO027-201-US_IDS.pdf 569fc23a1 2b65bdb6c731ec217e44e7297b|
e6b67
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TotalFiles Size (in bytes) 345151539

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PTO/SB/26

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

DocumentDescription: Electronic Terminal Disclaimer- Filed Department of Commerce

Electronic Petition Request TERMINALDISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVERA
“PRIOR” PATENT

Title of Invention

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID PRODRUGS

x Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstandingOffice Action

DX] This electronic Terminal Disclaimer is not being usedfor a Joint Research Agreement.

Horizon Therapeutics,Inc.

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

8642012

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

In making the abovedisclaimer, the owner does notdisclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term ofsaid prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patentlater:
- expires for failure to pay a maintenancefee;
- is held unenforceable;

- is found invalid by a court of competentjurisdiction;
- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;
- has all claims canceled by a reexamination certificate;
- is reissued; or

- is in any mannerterminated prior to the expirationofits full statutory term as presently shortened by any terminal disclaimer.

@) Terminal disclaimer fee under 37 CFR 1.20(d)is sage107 Electronic Terminal Disclaimer request. LUPIN EX. 1
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

© Small Entity

© Micro Entity

@ Regular Undiscounted

| hereby declare thatall statements made herein of my own knowledgeare true andthatall statements made on information and
belief are believed to be true; and further that these statements were madewith the knowledge thatwillful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 ofTitle 18 of the United States Code and
that such willful false statements may jeopardize thevalidity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETEDBY THE SIGNATORYOR SIGNATORIES

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

© An attorney or agent registered to practice before the Patent and Trademark Office whois of record in
this application

Registration Number 36691

A sole inventor

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

A joint inventor; all of whom are signing this request

Signature

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

 
Page 198 of 288 LUPIN EX. 1020



Page 199 of 288 LUPIN EX. 1020

Electronic Patent Application Fee Transmittal

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

First Named Inventor/Applicant Name: Bruce Scharschmidt

Attorney Docket Number: HORO0027-201-US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

USD(S$)

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Extension-of-Time:

Miscellaneous:

Total in USD($) 
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Doc Code: DISQ.E.FILE

DocumentDescription: Electronic Terminal Disclaimer — Approved

Application No.: 13610580

Filing Date: 11-Sep-2012

Applicant/Patent under Reexamination:=Scharschmidtetal.

Electronic Terminal Disclaimerfiled on—July 29, 2015

xX] APPROVED

This patent is subject to a terminal disclaimer

[] DISAPPROVED

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

U.S. Patent and Trademark Office
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Electronic AcknowledgementReceipt

ee

imine

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

ee

Paymentinformation:

 
Submitted with Payment yes

Deposit Account 504297

Authorized User LECHNER,VALERIE

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 CF.RSeg eno Gftegapplication and reexamination processing Fach IN EX. 1
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document gs File Size(Bytes)/ Multi Pages

Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf
93148bd6869d ee8bd568cf5cd8685 55378}

75b4c

Fee Worksheet (SB06) fee-info.pdf
88349bfcf5da8bc623b10da2fc8cd06b1635

ae/c

Information:

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF GOMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD[|“epiication or Docket Number Filing Date
Substitute for Form PTO-875 13/610,580 09/11/2012|LJ To be Mailed

ENTITY: [X]LaRGeE [| smatt [] micro

APPLICATIONAS FILED — PART|

(Column 1) (Column2)

NUMBER FILED NUMBER EXTRA

37 CFR 1.16(a), (b), or (¢)

37 CFR 1.16(k), (i), or (m

LI EXAMINATION FEE

TOTAL CLAIMS / .
37 CFR 1.16(i minus 20 =

INDEPENDENTCLAIMS | .
37 CFR 1.16(h minus 3 =

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

LJAPPLICATION SIZE FEE
(37 CFR 1.16(s))

[_] MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1,16(j)
* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED - PARTII

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

07/29/2015 AFTER PREVIOUSLY PRESENT EXTRA ADDITIONAL FEE($)
AMENDMENT PAID FOR

Total (37 CFR * i **

Ind dent .

[_] Application Size Fee (37 CFR 1.16(s))
AMENDMENT

Cc FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

1.16(i

Independent .
creme PpMinesPe
[_] Application Size Fee (37 CFR 1.16(s))

)

PRESENT EXTRA

AMENDMENT
CT FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write “O” in column 3. LIE
** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 20, enter “20”. /EFREM WARREN/
*** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 3, enter “3”.
The “Highest NumberPreviously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichisto file (and by the USPTOto
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountoftime you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and TrademarkOffice, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and selectoption 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www .uspto.gov

 
 
  APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO. 

13/610,580 09/11/2012 Bruce Scharschmidt HORO027-201-US 1957

GLO EN’ HOR PAIRGLOBAL PATENT GROUP - HOR Lovee
1005 NORTH WARSON ROAD TOWNSLEY, SARA ELIZABETH
SUITE 404

SAINT LOUIS, MO 63132
1629

NOTIFICATION DATE DELIVERY MODE

05/19/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

admin @ globalpatentgroup.com
vtruman @ globalpatentgroup.com
LStevens @ horizonpharma.com
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Application No. Applicant(s)
 13/610,580 SCHARSCHMIDTET AL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)
SARA E. TOWNSLEY 1629 Na 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

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

Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s)filed on 7/29/2015.
LJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon__

2a)X] This action is FINAL. 2b)L] This action is non-final.
3)L] Anelection was madebythe applicant in responsetoarestriction requirementset forth during the interview on

; the restriction requirement and election have been incorporatedinto this action.

4)[] Since this application is in condition for allowance exceptfor formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

 

Disposition of Claims*

5) Claim(s) 1,2,5,6 and 9-12 is/are pendingin the application. 

 

 

5a) Of the above claim(s) is/are withdrawn from consideration.

6)L] Claim(s)____is/are allowed.
7) Claim(s) 1,2,5,6 and 9-12 is/are rejected.
8)L] Claim(s)____is/are objectedto.
9)L] Claim(s) are subject to restriction and/or election requirement.

 

* If any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

or send an inquiry to PPHieedback@uspto.qoy. 

Application Papers

10)L] The specification is objected to by the Examiner.
11)L] The drawing(s)filed on is/are: a)L_] accepted or b)[_] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
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FINAL REJECTION

Receipt is acknowledged of Applicants’ Amendments and Remarks, filed Jul. 29,

2015.

Rejections and/or objections not reiterated from previous Office Actions are

hereby withdrawn. The rejections and/or objections set forth below are either

maintained or newly applied, and constitute the complete set presently applied to the

instant claims.

STATUS OF THE CLAIMS

Claims 3, 4, 7, 8, and 13 have been cancelled.

Claims 1, 2, 5, 6, 11, and 12 have been amended andincorporate no new

matter.

No new claims have been added.

Claims 1, 2, 5, 6, and 9-12 now representall claims currently pending and under

consideration.

INFORMATION DISCLOSURE STATEMENT

The information disclosure statement (IDS) submitted on Jul. 29, 2015 wasfiled

after the mailing date of the non-final action on Feb. 27, 2015. The submissionis in

compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.
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TERMINAL DISCLAIMER

The terminal disclaimerfiled on Jul. 29, 2015 disclaiming the terminal portion of

any patent granted on this application which would extend beyondthe expiration date of

USPN 8,642,012 has been reviewed and is accepted. The terminal disclaimer has

been recorded.

MAINTAINED REJECTIONS

The following rejection is maintained from the previous Office Action dated Feb.

27, 2015, on the groundthat the referencescited therein continue to read on the

limitations of the amended claims.

Claim Rejections - 35 USC § 103

Claims 1, 2, 5, 6, and 9-12 stand rejected underpre-AlA 35 U.S.C. 103(a) as

being unpatentable over Scharschmidt (US Pub. 2012/0022157) in view of McGuire et

al. (Hepatology 51, 2077-2085 (2010)).

Independent claim 1 recites a method of treating urea cycle disorders in

a subject; and independentclaim 5 recites a method of adjusting the dosageof

glyceryl tri-[4-phenylbutyrate], a PAA prodrug, each comprising the steps of

(a) administering a first dosage of glyceryltri-[4-phenylbutyrate],

(6) measuring plasma PAA and PAGN levels,

(c) calculating a plasma PAA:PAGN ratio,
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(d) determining whether the glyceryl tri-[4-phenylbutyrate] dosage needsto be adjusted

based on whether the PAA:PAGN ratio falls within a target range,

where a PAA:PAGN ratio below the target range indicates that the dosage potentially

needs to be increased, and a PAA:PAGN ratio abovethe target range indicates that the

dosage needsto be decreased, and

(e) administering a second dosageof the glyceryltri-[4-phenylbutyrate] based on the

determination in (d).

Scharschmidt discloses the treatmentof nitrogen retention disorders, including

UCDs (urea cycle disorders), by administering a PAA prodrug, e.g., HPN-100 (para.

[0097]), a.k.a. glyceryl tri-[4-phenylbutyrate], as recited by the amendedclaims.

Scharschmidt discloses methods for determining and adjusting the schedule and

dose of orally administered nitrogen scavenging drugs, including glyceryl tri-[4-phenyl-

butyrate] (a.k.a. HPN-100 or GPB), based uponthe urinary excretion of the drug

metabolite phenylacetylglutamine (PAGN) and/or total urinary nitrogen (para. [0021)).

In particular, Scharschmidt discloses methodsof (a) administering a first dosage

of HPN-100 (glyceryltri-[4-phenylbutyrate]) (para. [0173]) and (b) measuring urinary

PAGN levels (para. [0174]). Scharschmidt further teaches the step of determining

whether the PAA prodrug dosage needsto be adjusted based on whether the measured

levels of PAGN falls within a target range (paras. [0106], [0174]). Scharschmiat further

discloses measuring plasma PAAlevels and plasma PAGN levels (Table 4).

Scharschmidt also discloses the step of (e) administering a second dosage of the

PAA prodrug based on the determination in (d) (paras. [0106], [0174]).
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However, Scharschmidt does not disclose calculating a plasma PAA:PAGN ratio,

and comparing the PAA:PAGN ratio to a target range to determine whether the dosage

needsto be increased or decreased.

McGuire discloses measuring metabolites in blood and urine after administration

of the claimed PAA prodrug, GPB (a.k.a. glyceryl tri-[4-phenyloutyrate]) (abstract),

wherein the metabolites include plasma PAA and PAGN (p. 2079, col 2, { 3), which

values can easily be compared asa ratio (p. 2081, col. 1, 4 2). McGuire further teaches

that metabolites important in the monitoring of PAA prodrugs include both PAA and

PAGN; and that urinary testing is not as complete and thorough as plasmatesting (p.

2081, col. 2, § 1).

Therefore, it would have been prima facie obvious to oneof ordinary skill in the

art at the time the invention was made to modify the method of Scharschmidt by

measuring plasma levels of PAA and PAGN, instead of urinary PAA and PAGN levels,

and comparing them as a ratio, in order to more accurately assessthe patient's

metabolism of PAA prodrugs, e.g., glyceryl tri-[4-phenylbutyrate], and evaluate any

need to adjust the dosage, with a reasonable expectation of success, because McGuire

teaches that urinary testing is not as complete and thorough astesting for plasma levels

of PAA and PAGN.

Independent claim 2 recites a method of treating urea cycle disorders ina

subject who has previously been administered a first dosage of a PAA prodrug; and

independentclaim 6 recites a method of optimizing the therapeutic efficacy of a PAA
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prodrug in a subject who has previously been administeredafirst dosage of a PAA

prodrug, each comprising the steps of

(a) measuring plasma PAA and PAGN levels,

(6) calculating a plasma PAA:PAGN ratio,

(c) determining whetherthefirst PAA prodrug dosage needsto be adjusted based on

whether the PAA:PAGN ratio falls within a target range, where a PAA:PAGN ratio below

the target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio above the target range indicates that the dosage needsto be

decreased, and

(d) administering a second dosage of the PAA prodrug based on the determination in

(Cc).

Scharschmidt discloses methodsof treating urea cycle disorders in a subject who

has previously been administereda first dosage of a PAA prodrug (para [0106], [0173])

comprising measuring PAGN levels (para [0174]). Scharschmidt also teaches a method

of optimizing the therapeutic efficacy of a PAA prodrug in a subject (para [0297],[0173])

who haspreviously been administered a first dosage of a PAA prodrug (para [0106])

comprising measuring PAGN levels (para [01 74)).

Scharschmidt further teaches the step of determining whether the PAA prodrug

dosage needs to be adjusted based on whether the measured levels of PAGNfalls

within a target range (paras. [0106], [0174]).

Scharschmidt also discloses the step of (d) administering a second dosage of the

PAA prodrug based on the determination in (c) (paras. [0106], [01 74)).
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However, Scharschmidt does not disclose calculating a plasma PAA:PAGN ratio,

and comparing the PAA:PAGN ratio to a target range to determine whether the dosage

needsto be increased or decreased.

McGuire discloses measuring metabolites in blood and urine after administration

of the claimed PAA prodrug, GPB (a.k.a. glyceryl tri-[4-phenylboutyrate]) (abstract),

wherein the metabolites include plasma PAA and PAGN (p. 2079, col 2, { 3), which

values can easily be compared asa ratio (p. 2081, col. 1, 4 2). McGuire further teaches

that metabolites important in the monitoring of PAA prodrugs include both PAA and

PAGN; and that urinary testing is not as complete and thorough as plasmatesting (p.

2081, col. 2, § 1).

Therefore, it would have been prima facie obvious to oneof ordinary skill in the

art at the time the invention was made to modify the method of Scharschmidt by

measuring plasma levels of PAA and PAGN, instead of urinary PAA and PAGN, and

comparing them as a ratio, in order to more accurately assess the patient's metabolism

of PAA prodrugs, and evaluate any needto adjust (optimize) the dosage, with a

reasonable expectation of success, because McGuire teachesthat urinary testing is not

as complete and thoroughastesting for plasma levels of PAA and PAGN.

While Scharschmidt does not disclose that the PAA:PAGN ratio falls within a

target range of 1 to 2.5, as recited by claim 9, or within a target range of 1 to 2, as

recited by claim 10, it would have been prima facie obvious to an ordinarily skilled

clinician to determine the optimal target range for the plasma PAA:PAGN ratio for the

subject being treated, by routine experimentation.
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Scharschmidt further teaches that measuring PAGN levels is carried out after the

first dosage of PAA prodrug has hadsufficient time to reach steady state (para. [0160)),

but does not disclose measurementof both PAA and PAGN levels after the first dosage

of PAA prodrug has had sufficient time to reach steady state, as recited by claim 11.

However, it would have been prima facie obvious to an ordinarily skilled clinician to

further measure PAAas well as PAGNin order to maintain comparable results, by

routine experimentation.

Scharschmiatfurther teaches measurement of PAGN levels 48 hours to 1 week

after the first dosage of PAA prodrug is administered (para (0160), 3 days), but does not

disclose measurementof both PAA and PAGN levels 48 hours to 1 weekafter the first

dosage of PAA prodrugis administered, as recited by claim 12. However, it would have

been prima facie obviousto an ordinarily skilled clinician to further measure PAA aswell

as PAGNin order to maintain comparable results, by routine experimentation.

The rationale to combine Scharschmidt and McGuire is premised on thefindings

that (1) the prior art includes each element claimed, with the only difference between

the claimed invention andthe prior art being the lack of actual combination of the

elements in a single prior art reference; (2) one of ordinary skill in the art could have

combined the elements as claimed by known methods, and that in combination, each

element merely performs the same function asit does separately; and (3) one of

ordinary skill in the art would have recognizedthat the results of the combination were

predictable.
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As recognized by MPEP §2143, combining prior art elements according to known

methodsto yield predictable results would motivate the skilled artisan to modify the

references with a reasonable expectation of success. The rationale to support a

conclusion of prima facie obviousnessis thatall the claimed elements were knownin

the prior art, and a skilled artisan could have combined the elements as claimed by

known methods with no changein their respective functions, and the combination

yielded nothing more than predictable results to one of ordinary skill in the art. See KSR

Int'l Co. v. Teleflex Inc. (550 U.S. 398, 409).

RESPONSE TO ARGUMENTS

Applicant's argumentsfiled Jul. 29, 2015 have beenfully considered but they are

not persuasive.

With respectto the rejection under 35 U.S.C. § 103, Applicant contendsthat

McGuire describes a statistical approach to assess bioequivalencyof 2 different drugs:

glycerol phenylbutyrate (GPB) and sodium phenylbutyrate (NaPBA), each of which are

metabolized to phenylbutyric acid (PBA). Applicant contends that McGuire compares

the ratio of PBA blood levels following administration of GPB with PBA blood levels

following administration of NaPBA, wherein the systemic exposureis calculated based

on PBAlevels taken at multiple time points from multiple patients during dosing with

eachof the twodifferent drugs. Thus, Applicant contends that McGuire simply utilizes

conventional methodology for assessing bioequivalence of one drug to another;

McGuire does not teach the novel and unexpected finding that the ratio of two different

Page 214 of 288 LUPIN EX. 1020



Page 215 of 288 LUPIN EX. 1020

Application/Control Number: 13/610,580 Page 10

Art Unit: 1629

metabolites, PAA and PAGN, takenat the same time from the same patient receiving

GPB (glyceryltri-[4-phenylbutyrate]) is of utility in assessing the effectiveness of PAA to

PAGN conversion (Remarks, pp. 1-2).

Applicant further contends that nothing in McGuire teaches or suggests

measuring twodifferent metabolites from glyceryl tri-[4-phenylbutyrate] in the same

patient, and using the ratio of the two metabolites from the samepatient to adjust the

glyceryltri-[4-phenyloutyrate] dosage (Remarks,p. 3).

However, McGuire reports two studies. The comparison of the bioequivalence of

GPB and NaPBA summarized by Applicant refers to study UP 1204-001; whereas the

rejection references study UP 1204-002, in which GPB only wasorally administered to

32 subjects (8 healthy and 24 with cirrhosis). The last dose of GPB was administered on

day 15, followed by 48 hours of plasma PK sampling and urine collection, and

measurement of PAA and PAGN levels, which values are easily compared as a ratio (p.

2079, para. bridging cols. 1-2; Table 2, lower half). McGuire reports that PAA and

PAGN predose concentrations increased during thefirst 2 to 4 days of multiple dosing,

but did not increase consistently thereafter, indicating that a steady state had been

reached (p. 2082, col. 1; Fig. 3).

In other words, McGuire in fact exemplifies administration of the claimed PAA

prodrug, GPB (a.k.a. glyceryl tri-[4-phenylbutyrate]), followed by measuring PAA and

PAGN levels in both blood and urine; i.e., measuring two different plasma metabolites

from glyceryltri-[4-phenyl-butyrate] in the same patient.
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While it is acknowledged that the cited references do not explicitly disclose that

glyceryltri-[4-phenylbutyrate] dosage can be optimized by comparing plasma metabolite

ratios, various methodsof optimizing drug dosage regimens are generally known and/or

within the capability of those of ordinary skill in the art. In addition, the cited references

disclose the active steps of administering glyceryl tri-[4-phenylbutyrate], followed by

measuring plasma metabolite levels of PAA and PAGN. Manipulating those values,e.g.,

by making a comparisonorcalculation, constitutes a purely mental step, not an active

step in carrying out a new method.

For the foregoing reasons, the rejection of claims 1, 2, 5, 6, and 9-12 under 35

U.S.C. § 103 over Scharschmidt and McGuire is maintained.

CONCLUSION

No claims are allowed.

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action. In the eventa first reply is filed within

TWO MONTHSofthe mailing date of this final action and the advisory action is not

mailed until after the end of the THREE-MONTHshortenedstatutory period, then the

shortenedstatutory period will expire on the date the advisory action is mailed, and any

extension fee pursuantto 37 CFR 1.136(a) will be calculated from the mailing date of
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the advisory action. In no event, however,will the statutory period for reply expire later

than SIX MONTHSfrom the mailing date of this final action.

CORRESPONDENCE

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to SARA E. TOWNSLEYwhosetelephone numberis 571-

270-7672. The examiner can normally be reached on Mon-Fri from 9:00 am to 5:00 pm

(EST). lf attempts to reach the examinerby telephone are unsuccessful, the examiner's

supervisor, Jeff S. Lundgren, can be reached at 571-272-5541. The fax phone number

for the organization wherethis 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://portal.uspto.gov/external/portal.

Should you have questions on accessto the Private PAIR system, contact the

Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/SARA E. TOWNSLEY/

Examiner, Art Unit 1629

/JEFFREY S. LUNDGREN/

Supervisory Patent Examiner, Art Unit 1629
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Group Art Unit: 1629
Scharschmidtetal.

Examiner: Sara Elizabeth Townsley
Application No.: 13/610,580

Docket No.: HOR0027-201-US

Filing Date: September 11, 2012
Confirmation No.: 1957

For: METHODS OF THERAPEUTIC

MONITORING OF PHENYLACETIC

ACID PRODRUGS

RESPONSE TO FINAL OFFICE ACTION UNDER37 C.E.R.§ 1.113

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This documentis timely filed in response to the Final Office Action mailed May 19, 2016.

Noadditional fees are believed due in connection with this filing, however, should any such fees

become due under 37 C.F.R. §§ 1.16 to 1.21 for any reasonrelating to the instant paper, the

Commissioneris authorized to deduct said fees from Global Patent Group, LLC Deposit Account

No. 50-4297.

Amendments to the Claims begin on page2.

Remarksfollow the Amendmentsto the Claims.
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AMENDMENTS TO THE CLAIMS

Please amendtheclaims as follows:

1. (Currently Amended) A method oftreating urea cycle disorders in a subject comprising:

(a) administering a first dosage of glyceryl tri-[4-phenylbutyrate],

(b) measuring plasma phenylacetic acid (PAA) and phenylacetyl glutamine (PAGN)levels,

(c) calculating a plasma PAA:PAGNratio,

(d) determining whetherthe glyceryl tri-[4-phenylbutyrate] dosage needs to be adjusted

based on whether the PAA:PAGNratio falls within a target range, where a PAA:PAGNratio

below the target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio abovethe target range indicates that the dosage needs to be decreased, and

(e) administering a second dosage ofthe glyceryl tri-[4-phenylbutyrate] based on the

determination in (d);

wherein the target range is 1 to 2:5.

2. (Currently Amended) A method oftreating urea cycle disorders in a subject who has

previously been administered a first dosage of glyceryl tri-[4-phenylbutyrate] comprising:

(a) measuring plasma phenylacetic acid (PAA) and phenylacetyl glutamine (PAGN)levels,

(b) calculating a plasma PAA:PAGNratio,

(c) determining whetherthe first dosage of glyceryl tri-[4-phenylbutyrate] needs to be

adjusted based on whether the PAA:PAGNratio falls within a target range, where a PAA:PAGN

ratio below the target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio abovethe target range indicates that the dosage needs to be decreased, and

(d) administering a second dosageofthe glyceryl tri-[4-phenylbutyrate] based on the

determination in (c);

wherein the target range is 1 to 2:5.

3-4. (Canceled)

5. (Currently Amended) A method of adjusting the dosage of glyceryl tri-[4-phenylbutyrate]

comprising:

2
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(a) administering a first dosage of glyceryl tri-[4-phenylbutyrate],

(b) measuring plasma phenylacetic acid (PAA) and phenylacetyl glutamine (PAGN)levels,

(c) calculating a plasma PAA:PAGNratio,

(d) determining whetherthe glyceryltri-[4-phenylbutyrate] dosage needs to be adjusted

based on whether the PAA:PAGNratio falls within a target range, where a PAA:PAGNratio

below the target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio abovethe target range indicates that the dosage needs to be decreased, and

(e) administering a second dosage ofthe glyceryl tri-[4-phenylbutyrate] based on the

determination in (d);

wherein the target range is 1 to 2:5.

6. (Currently Amended) A method of optimizing the therapeutic efficacy of glyceryl tri-[4-

phenylbutyrate] in a subject who has previously been administered a first dosage of glyceryl tri-[4-

phenylbutyrate] comprising:

(a) measuring plasma phenylacetic acid (PAA) and phenylacetyl glutamine (PAGN)levels,

(b) calculating a plasma PAA:PAGNratio,

(c) determining whether the dosage of glyceryl tri-[4-phenylbutyrate] needs to be adjusted

based on whether the PAA:PAGNratio falls within a target range, where a PAA:PAGNratio

below the target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio abovethe target range indicates that the dosage needs to be decreased, and

(e) administering a second dosage of the glyceryl tri-[4-phenylbutyrate] as necessary based

on the determination in (c);

wherein the target range is 1 to 2:5.

7-9. (Canceled)

10. (Previously Presented) The method of any of claims 1, 2, 5, or 6, wherein the target range

is 1 to 2.

11. (Previously Presented) The method of any of claims 1, 2, 52 2 2 or 6, wherein measurement of

PAA and PAGNlevels is carried out after the first dosage of glyceryl tri-[4-phenylbutyrate] has

3
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had sufficient time to reach steady state.

12. (Previously Presented) The method of claim 11, wherein measurement of PAA and PAGN

levels is carried out 48 hours to 1 week after the first dosage of glyceryl tri-[4-phenylbutyrate] is

administered.

13. (Canceled)

4

Page 222 of 288 LUPIN EX. 1020



Page 223 of 288 LUPIN EX. 1020

Attorney Docket No. HOR0027-201-US

REMARKS

Status of Claims

Claims 1, 2, 5, and 6 are amended herein. Claim 9 is canceled herein. No new matter has

been added by these amendments. With the entry of this amendment, claims 1, 2, 5, 6, and 10-12

are pending.

Rejections Under 35 U.S.C. § 103(a) (pre-AIA)

The Action rejects claims 1, 2, 5, 6, and 9-12 under 35 U.S.C. § 103(a), as allegedly

obvious over Scharschmidt et al. (US 2012/0022157; “Scharschmidt”’) in view of McGuireetal.

(Hepatology 51:2077-85, 2010; “McGuire”).

In rejecting independent claims 1 and 5 the Action asserts that “it would have been prima

facie obvious to one of ordinary skill in the art at the time the invention was made to modify the

method of Scharschmidt by measuring plasma levels of PAA and PAGN,instead of urinary PAA

and PAGNlevels, and comparing them asa ratio, in order to more accurately assess the patient's

metabolism of PAA prodrugs, e.g., glyceryl tri-[4-phenylbutyrate], and evaluate any need to adjust

the dosage, with a reasonable expectation of success, because McGuire teachesthat urinary testing

is not as complete and thorough astesting for plasma levels of PAA and PAGN.”Action,p. 5.

Applicant respectfully disagrees.

The present claims are based on the unexpected observation that the plasma PAA:PAGN

ratio provides an accurate measure of PAA prodrug metabolism.See, e.g., Specification as filed, J

[0033]. The ratio of an active metabolite, such as PAA,to its terminal metabolite (here, PAGN),

would not normally be taken into consideration by the person of ordinary skill in making

therapeutic decisions regarding drug dosing. The skilled artisan would expect that higher levels of

the active metabolite (PAA) would lead to a proportionately higher response (as measured by

PAGNlevels) and increased nitrogen waste removal. The results described in the present

application demonstrate the surprising and unexpected result that the use of plasma PAA:PAGN

ratios to evaluate and adjust PAA prodrug dosageis superior to the use of either PAA or PAGN

levels alone.

For example, Figures 2-5 demonstrate the surprising non-linear relationship between

5
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plasma PAAlevels and PAA:PAGNratios in patients at any given time point. When the

PAA:PAGNratio exceeds 1, there is an increase in plasma PAAlevels, and at ratios above 2 there

is a sharp upswing in plasma PAAlevels, with levels of PAA hitting 400 ug/mLor higher. Figures

2A-C. As shown in Table 3, measuring PAA and PAGNand calculating the ratio was predictive

of the probability that the patient would subsequently achieve a high level of plasma PAA. Thus, a

patient whose PAA:PAGNratio wasgreater than 2.5 at 12 hours post-dosing has a 36.4% chance

of exceeding 400 mg/mL in plasma PAA sometime during the 24 hour period. Specification as

filed, 7 [0073]. As the specification explains, “basing dose adjustment[] only on a high PAAlevel

without considering concomitant plasma PAGN level may result in unnecessary dose reduction

and under-treatment of the patient. Conversely, a PAA level seemingly below the levels associated

with toxicity might be taken as an indication of satisfactory dosing without appreciating the fact

that the concomitant PAGN level may not be proportional to PAA,indicating that PAA is not

being efficiently utilized and may be accumulating.” /d._at | [0027]. Therapeutically, this is an

important discovery not taught or suggested by the priorart. Specifically, once a subject exceeds a

specific PAA:PAGNratio, there is an indication that the active moiety is not being effectively

utilized, and increasing the prodrug dosage mayactually be deleterious, resulting in accumulation

of PAA andassociated toxicity. /d. at { [0035].

Scharschmidt notes the “evidence that that for certain prodrugs of phenylacetic acid

(PAA), measuring the blood level of the prodrug (e.g. PBA [phenylbutyric acid]) or of PAA

formed from it is unreliable in assessing drug effect; drug levels in the blood do not correlate with

efficacy in this case.” Scharschmidt, 7 [0004]. In particular, Scharschmidt“is based in part on the

discovery that bioavailability of these drugs as conventionally assessed based on systemic blood

levels of the drugs themselvesor of the active species produced in vivo from these drugs does not

accurately predict removal of waste nitrogen or reduction of plasma ammoniain healthy human

volunteers, adults with liver disease, or patients with UCDs receiving ammonia scavenging

drugs.” /d. at § [0021]. Scharschmidt further explains that, “systemic levels of PAA or PBA are

not reliably correlated with the efficacy of HPN-100 as an ammoniascavenger.” /d. at J [0027].

Scharschmidt observes that “data from three clinical test groups show the inconsistent

relationship between plasma PAA and PBAlevels amonghealthy volunteers, patients with

cirrhosis and UCDpatients, despite the fact that, as described in detail below,all groups exhibited

6
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similar ammonia scavenging activity based on urinary excretion of PAGN.” Jd. at § [0042]. Partly

on the basis of those results, Scharschmidt discloses methods ofutilizing urinary PAGNlevels to

determine doses and making dose adjustments of PBA prodrugs such as HPN-100. As such,

Scharschmidt teaches away from the use of measured plasmalevels of PBA prodrugsortheir

metabolites for determining dosages and dose adjustment.

The Action also asserts that the teachings in McGuire regarding measuring metabolites,

including PAA and PAGN,ofPAA prodrugs in plasma, together with the teachings of

Scharschmidt, would lead the person of ordinary skill in the art at the time the present invention

was made to measure plasmalevels of PAA and PAGNin a patient taking a PAA prodrug, and use

the PAA/PAGNratio to adjust the dosage of the PAA prodrug. However, the teaching away of

Scharschmidtis not altered by McGuire.

McGuire describes the results of two Phase 1 studies designed to assess safety, tolerability,

pharmacokinetic equivalence, and bioequivalence of PBA and GPB (glyceryl phenylbutyrate,

HPN-100). McGuire states that PAGN wasdetectable in the plasmaat 24 hours, and therefore

urine collection was not complete at 24 hours. On the basis of the pattern of plasma levels and

urinary excretion, the urine collection (done for a total of 48 hours) wassplit into two groups, 0-24

hours and 24-48 hours. McGuire has nothing to say regarding the nature of the sampling, plasma

versus urinary, and the correlation of the detected levels of prodrug or metabolite with efficacy of

the prodrug as an ammoniascavenger. Rather, McGuire describes safety, tolerability, and

bioequivalence.

Nothing in McGuire suggests utilizing PAA:PAGNratios for therapeutic purposes.

McGuire states that “[u]rinary PAGN excretion wassignificantly greater in all groups after

multiple dosing ... a result consistent with the larger daily GPB doses and higher plasma PAA and

plasma PAGNobserved.” McGuire, p. 2081, col. 2. McGuire also discloses that, “[u]rinary PAGN

is also of particular interest becauseit is stoichiometrically related to nitrogen scavenging.” /d. at

p. 2084, col. 2. These statements suggest that PAA or PAGN levels aloneare sufficient for

evaluating and monitoring PAA prodrug dosage, and do not suggest or provide a motivation for

calculating PAA:PAGNratios for these purposes. Therefore, in view of McGuire andthe later

published Scharschmidt, one of skill in the art would have had the view that urinary PAGNlevels,

not plasmalevels, should be used to assess drug efficacy for purposes of guiding dosing.

7
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Furthermore, the cited references, alone or in combination,fail to teach the target range for

the PAA:PAGNratio is 1 to 2.5 or 1 to 2. The Action acknowledgesthat “the cited references do

not explicitly disclose that glyceryl tri-[4-phenylbutyrate] dosage can be optimized by comparing

plasma metabolite ratios,” but then vaguely, and generally, asserts that “various methods of

optimizing drug dosage regimensare generally knownand/or within the capability of those of

ordinary skill in the art.” Action, p. 11. However, the Action fails to provide any factual evidence

in support of a suggestion or motivation in the cited references, alone or in combination, to

calculate and utilize the PAA:PAGNratios described in the present specification, for the purpose

of adjusting drug dosage.

In view of the above, the Action hasfailed to establish a primafacie case of obviousness

and withdrawalof the rejections 1s respectfully requested.

Conclusion

In light of the foregoing amendments and arguments, Applicant submits that the

application is in condition for allowance and favorable consideration is requested. The Examineris

invited to contact the undersigned by telephone or emailifit is felt that an interview would

advancethe prosecution of the present application.

Respectfully submitted,

/Chris Marion/

Chris L. Marion

Reg. No. L0931
Global Patent Group, LLC Attorney for Applicant
17014 New College Avenue, Suite 201
Grover, MO 63040
(314) 812-8020

Date: July 7, 2016

8
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Group Art Unit: 1629
Scharschmidtetal.

Examiner: Sara Elizabeth Townsley
Application No.: 13/610,580

Docket No.: HOR0027-201-US

Filing Date: September 11, 2012
Confirmation No.: 1957

For: METHODS OF THERAPEUTIC

MONITORING OF PHENYLACETIC

ACID PRODRUGS

NOTICE OF RELATED LITIGATION

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Furtherto the Notice of Related Litigation filed July 29, 2015, Applicant hereby notifies

the U.S. Patent and Trademark Office (“USPTO”) that the subject matter of the present

application is involvedin litigation in the United States.

Specifically, on September 4, 2015, Lupin, Ltd. sent Horizon Therapeutics, Inc.

(“Horizon”) a letter indicating that Lupin, Ltd. had filed an Abbreviated New Drug Application

(“ANDA”) with respect to RAVICTI® (Glycerol Phenylbutyrate) Oral Liquid, with a

certification under 21 U.S.C. § 3559)(2)(A)(vii)TV) (“Paragraph IV”) alleging that U.S. Patent

Nos. 8,404,215 and 8,642,012 are invalid, unenforceable, and/or will not be infringed by the

commercial manufacture, use or sale of the Lupin, Ltd. drug product. On November6, 2015,

Lupin, Ltd. sent Horizon a second ANDAnotice letter indicating that Lupin, Ltd. had also filed a

Paragraph IV certification with respect to U.S. Patent No. 9,095,559, issued August 4, 2015.

Under 21 U.S.C. § 355G)(5)(B)(iii), Horizon had forty-five days from receipt of the first

ANDAnoticeletter to file suit against Lupin, Ltd. for patent infringement. Accordingly, on

October 19, 2015, Horizon broughtsuit on those patents against Lupin, Ltd. and Lupin

Pharmaceuticals (collectively, “Lupin’) in the United States District Court for the District of
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New Jersey. The Complaint alleged that Lupin infringes U.S. Patent Nos. 8,404,215, 8,642,012,

and 9,095,559. Horizon subsequently filed an Amended Complaint on April 6, 2016,alleging

infringementof only U.S. Patent No. 9,095,559.

On February 9, and May3, 2016, the USPTOissued U.S. Patent Nos. 9,254,278, and

9,326,966, respectively, which cover RAVICTI® (Glycerol Phenylbutyrate) Oral Liquid.

Accordingly, on June 30, 2016, Horizon brought suit against Par Pharmaceutical, Inc. (“Par”) in

the United States District Court for the District of New Jersey. The Complaint alleged that Par

infringes US Patent Nos. 9,095,559, 9,254,278, and 9,326,966.

Global Patent Group, LLC
17014 New College Avenue, Suite 201
Grover, MO 63040
(314) 812-8020

Date: July 7, 2016

Respectfully submitted,

/Chris Marion/

Chris L. Marion

Reg. No. L0931
Attorney for Applicant

2
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish the filing date of the application.

 

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

 

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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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.

PATENT APPLICATION FEE DETERMINATION RECORDJ“plication or Docket Number Filing Date
Substitute for Form PTO-875 13/610,580 09/11/2012|[J Tobe Mailed
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37 CFR 1.16(a), (b), or (¢

37 CFR 1.16(k), (i), or (m

CL EXAMINATION FEE
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INDEPENDENT CLAIMS J .
37 CFR 1.16(h minus 3 =

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).

[_] MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1,16(j)

LAPPLICATION SIZE FEE
(37 CFR 1.16(s))
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AMENDMENT PAID FOR
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Cc FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))
AMENDMENT
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The “Highest Number Previously Paid For’ (Total or Independent) is the highest numberfound in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichis tofile (and by the USPTOto
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO.Time will vary depending uponthe individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and TrademarkOffice, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www .uspto.gov

 
 
  APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO. 

13/610,580 09/11/2012 Bruce Scharschmidt HORO027-201-US 1957

GLO EN’ HOR PAIRGLOBAL PATENT GROUP - HOR Lovee
17014 NEW COLLEGE AVENUE TOWNSLEY, SARA ELIZABETH
SUITE 201

WILDWOOD, MO 63040
1629

NOTIFICATION DATE DELIVERY MODE

07/20/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

admin @ globalpatentgroup.com
vtruman @ globalpatentgroup.com
LStevens @ horizonpharma.com
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Application No. Applicant(s)
Advisory Action 13/6 10,580 SCHARSCHMIDT ETAL.

Before the Filing of an Appeal Brief Examiner Art Unit AIA (First Inventor to File) Status
SARA E. TOWNSLEY 1629 No

--The MAILING DATEof this communication appears on the cover sheet with the correspondence address --

THE REPLYFILED 07 July 2016 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NONOTICEOFAPPEALFILED

1. & Thereply wasfiled after a final rejection. No Notice of Appeal has beenfiled. To avoid abandonmentofthis application, applicant musttimelyfile one
of the following replies: (1) an amendment,affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 37
CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of the
following time periods:

a) CT] The period for reply expires months from the mailing date of the final rejection.
b) Xx] The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whicheveris later. In

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.

Cc) | A prior Advisory Action was mailed more than 3 monthsafter the mailing date of the final rejection in responseto a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whicheveris earlier.

Examiner Note: |f box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSETO APPLICANT’S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OFTHE FINAL

REJECTION. ONLY CHECK BOX(c) IN THE LIMITED SITUATION SET FORTH UNDER BOX(c). See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension
fee have beenfiled is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate
extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final
Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three monthsafter the mailing date of the
final rejection, evenif timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL

2. CL] TheNotice of Appeal wasfiled on . Abrief in compliance with 37 CFR 41.37 mustbefiled within two monthsof the date offiling the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of Appeal
has beenfiled, any reply must befiled within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. X The proposed amendmentsfiled after a final rejection, but prior to the date offiling a brief, will not be entered because
a) X They raise new issues that would require further consideration and/or search (see NOTEbelow);
b) X Theyraise the issue of new matter (see NOTE below);
Cc) CT] They are not deemedto place the application in better form for appeal by materially reducing or simplifying the issues for

appeal; and/or
d) CL They present additional claims without canceling a corresponding numberoffinally rejected claims.

NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).

4.(] The amendments are notin compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. | Applicant's reply has overcomethe following rejection(s):
6. Cc] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-

allowable claim(s).
7. X For purposesof appeal, the proposed amendment(s): (a) ) will not be entered, or (b) [] will be entered, and an explanation of how the

new or amendedclaims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE

8. CT] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on :
9. 1 Theaffidavit or other evidencefiled after final action, but before or on the date offiling a Notice of Appealwill not be entered because

applicant failed to provide a showing of good and sufficient reasons whythe affidavit or other evidence is necessary and wasnot earlier
presented. See 37 CFR 1.116(e).

10. [] Theaffidavit or other evidencefiled after the date offiling the Notice of Appeal, butprior to the date offiling a brief, will not be entered
becausethe affidavit or other evidence failed to overcomeall rejections under appeal and/or appellantfails to provide a showing of good and
sufficient reasons whyit is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. (J The affidavit or other evidence is entered. An explanation ofthe status ofthe claims after entry is below or attached.
REQUEST FOR RECONSIDERATION/OTHER

12. K] The request for reconsideration has been considered but does NOTplacethe application in condition for allowance because:
See Continuation Sheet.

13. [J] Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. [J Other: .

STATUS OF CLAIMS

15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to: .
Claim(s) rejected: 1,2,5,6 and 9-12.
Claim(s) withdrawn from consideration:

/Barbara Badio/ /SARA E. TOWNSLEY/
Primary Examiner, Art Unit 1628 Examiner, Art Unit 1629

U.S. Patent and Trademark Office

PTOL-303 (Rev. 08-2013) Advisory Action Befoweaer PIR OfAAFBpeal Brief Part of PaberHR] RD F60%101 020
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Continuation Sheet (PTOL-303) Application No. 13/610,580

Continuation of 3. NOTE: Applicant has proposed to amendclaims 1, 2, 5, and 6 to recite the limitation "wherein the target rangeis 1 to
2:5." This limitation was not previously considered, and does not appearto be supported by the instant specification. Thus, further search
and consideration would be required.

Continuation of 12. does NOTplace the application in condition for allowance because: Applicant's arguments that the newly amended
claims are patentable over the prior art references are mootat this time due to non-entry of the proposed amendment..

Page 234 of 288 LUPIN EX. 1020

2



Page 235 of 288 LUPIN EX. 1020

DONOTENTER: /S.E.T/ 07/1

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Group Art Unit: 1629
Scharschmidtetal.

Examiner: Sara Elizabeth Townsley
Application No.: 13/610,580

Docket No.: HOR0027-201-US

Filing Date: September 11, 2012
Confirmation No.: 1957

For: METHODS OF THERAPEUTIC

MONITORING OF PHENYLACETIC

ACID PRODRUGS

RESPONSE TO FINAL OFFICE ACTION UNDER37 C.E.R.§ 1.113

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This documentis timely filed in response to the Final Office Action mailed May 19, 2016.

Noadditional fees are believed due in connection with this filing, however, should any such fees

become due under 37 C.F.R. §§ 1.16 to 1.21 for any reasonrelating to the instant paper, the

Commissioneris authorized to deduct said fees from Global Patent Group, LLC Deposit Account

No. 50-4297.

Amendments to the Claims begin on page2.

Remarksfollow the Amendmentsto the Claims.
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Doc Code: A.NE.AFCP

DocumentDescription: After Final Consideration Pilot Program Request

PTO/SB/434 (05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE

AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0

Practitioner Docket No.: Application No.: Filing Date:

HOR0027-201-US 13/610,580 September 11, 2012
First Named Inventor: Title:

Scharschmidtetal. METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID PRODRUGS

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDERTHE AFTER FINAL CONSIDERATION PILOT

PROGRAM2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116.

1. The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under
35 U.S.C. 111{a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is
eligible under (i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371(c).

The above-identified application contains an outstandingfinal rejection.

Submitted herewith is a response under 37 CFR 1.116 to the outstandingfinal rejection. The response includes an
amendmentto at least one independentclaim, and the amendmentdoesnot broaden the scopeof the independentclaim in
any aspect.

This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and requestfiled in
responseto the outstandingfinal rejection.

Applicantis willing and available to participate in any interview requested by the examiner concerning the present response.

This certification and request is being filed electronically using the Office’s electronicfiling system (EFS-Web).

Anyfees that would be necessary consistent with current practice concerning responsesafter final rejection under 37 CFR
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP2.0.]

Byfiling this certification and request, applicant acknowledgesthefollowing:

Reissue applications and reexamination proceedingsare noteligible to participate in AFCP 2.0.
The examiner will verify that the AFCP 2.0 submission is compliant, /.e., that the requirements of the program have been met
(see items 1 to 7 above). For compliant submissions:

o The examiner will review the response under 37 CFR 1.116 to determineif additional search and/or consideration
(i) is necessitated by the amendmentand(ii) could be completed within the time allotted under AFCP2.0.If
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current practice concerning responsesafterfinal rejection under
37 CFR 1.116, e.g., by mailing an advisory action.
If the examiner determines that the amendment doesnot necessitate additional search and/or consideration, or if
the examiner determinesthat additional search and/or consideration is required and could be completed within
the allotted time, then the examiner will consider whether the amendmentplaces the application in condition for
allowance(after completing the additional search and/or consideration,if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examinerwill contact the
applicant and request an interview.

. The interview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examinerwill also participate.
If the applicant declines the interview, or if the interview cannot be scheduled within ten (10) calendar
days from the date that the examiner first contacts the applicant, then the examiner will proceed
consistent with current practice concerning responsesafterfinal rejection under 37 CFR 1.116.

Signature Date

/Chris Marion/ July 29, 2016
Name Practitioner

(Print/Typed) Registration No.
Chris L. Marion L0931

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

 
[v|* Total of 1 forms are submitted.
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Privacy Act Statement

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

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

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

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

3. 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 Memberwith respect to the subject matter of the record.

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

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (85 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. A record from this system of records maybedisclosed, 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 managementpractices 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 anyother relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations aboutindividuals.

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

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

IN THE UNITED STATES PATENTAND TRADEMARK OFFICE

In re Application of: Group Art Unit: 1629
Scharschmidtet al.

Examiner: Sara Elizabeth Townsley
Application No.: 13/610,580

Docket No.: HOR0027-201-US

Filing Date: September 11, 2012
Confirmation No.: 1957

For. METHODS OF THERAPEOTIC

MONITORING OF PHENYLACETIC

ACID PRODRUGS

 

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This documentis timely filed in response to the Advisory Action mailed July 20, 2016.

Also filed concurrently herewith is an After Final Consideration Pilot Program 2.0 Request. No

additional fees are believed due in connection with this filing, however, should any such fees

become due under 37 C.F.R. §§ 1.16 to 1.21 for any reasonrelating to the instant paper, the

Commissioneris authorized to deduct said fees from Global Patent Group, LLC Deposit Account

No. 50-4297.

Amendments to the Claims begin on page 2.

Remarks follow the Amendments to the Claims.
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AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1. (Currently Amended) A method of treating urea cycle disorders in a subject comprising:

(a) administering a first dosage of glyceryl tr-[4-phenylibutyrate],

(b} measuring plasma phenylacetic acid (PAA) and phenylacety! glutamine (PAGN)

levels,

(c) calculating a plasma PAA:PAGNratio,

(d) determining whether the glyceryl tri-[4-phenylbutyrate] dosage needs to be adjusted

based on whether the PAA:PAGNrattofalls within a target range,where a PAA:PAGNratio

belowthe target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio above the target range indicates that the dosage needs to be decreased, and

(e} administering a second dosage of the glyceryl tri-[4-phenylbutyrate] based on the

determination in (qd);

wherein the target range is | to 2.5.

2. (Currently Amended) A method oftreating urea cycle disorders in a subject who has

previously been administered a first dosage of glycery! tri-[4-phenylbutyrate] comprising:

(a) measuring plasma phenylacetic acid (PAA) and phenylacetyl glutamine (PAGN}

levels,

(b) calculating a plasma PAA:PAGNratio,

(c} determining whether the first dosage of glyceryl tri-[4-phenylbutyrate] needs to be

adjusted based on whether the PAA:PAGNratiofalls within a target range, where a PAA:PAGN

ratio belowthe target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio abovethe target range indicates that the dosage needs to be decreased, and

(d) administering a second dosage of the glyceryl tri-[4-phenylbutyrate] based onthe

determination in (c);

wherein the target range is 1 to 2.5.

3-4. (Canceled)

2

Page 239 of 288 LUPIN EX. 1020



Page 240 of 288 LUPIN EX. 1020

Attorney Docket No.HOR0027-201-US

5. (Currently Amended) A method of adjusting the dosage of glyceryl tri-[4-

phenylbutyrate] comprising:

(a) administering a first dosage of glyceryl tri-[4-pheny!lbutyrate],

(b} measuring plasma phenylacetic acid (PAA) and phenylacety! ghitamine (PAGN)

levels,

(c) calculating a plasma PAA:PAGNratio,

(d} determining whetherthe glyceryl tri-[4-phenylbutyrate] dosage needs to be adjusted

based on whether the PAA:PAGNratio fails within a target range, where a PAA:PAGNratio

below the target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio above the target range indicates that the dosage needs to be decreased, and

(e} administering a second dosage of the glyceryl ti-[4-phenylbutyrate] based on the

determination in (qd);

wherein the target range is 1 to 2.5.

6. (Currently Amended) A method of optimizing the therapeutic efficacy of glyceryl tri-[4-

phenylbutyrate] in a subject who has previously been administered a first dosage of glyceryl tri-

[4-phenyibutyrate] cornprising:

(a) measuring plasma phenylacetic acid (PAA) and phenylacetyl glutamine (PAGN)

levels,

(>) calculating a plasrna PAA:PAGNratio,

(c} determining whether the dosage of glyceryl tri-[4-phenylbutyrate] needs to be

adjusted based on whether the PAA:PAGNratio falls within a target range, where a PAA‘:PAGN

ratio below the target range indicates that the dosage potentially needs to be increased and a

PAA:PAGNratio above the target range indicates that the dosage needs to be decreased, and

(e} administering a second dosage ofthe glyceryl tri-[4-phenylbutyrate] as necessary

based on the determination in (c);

wherein the target range is | to 2.5.

7-9. (Canceled)

10. (Previously Presented) The method of any of claims 1, 2, 5, or 6, wherein the target range

o
a

Page 240 of 288 LUPIN EX. 1020



Page 241 of 288 LUPIN EX. 1020

Attorney Docket No.HOR0027-201-US

is 1 to 2.

li.|(Previously Presented) The method of any of claims 1, 2, 5, or 6, wherein measurement

of PAA and PAGNlevels is carried out after the first dosage of glyceryl tri-[4-phenylbutyrate]

has had sufficient time to reach steadystate.

12. (Previously Presented) The method of claim 11, wherein measurement of PAA and

PAGNlevels is carried out 48 hours to 1 week after the first dosage of glyceryl tri-[4-

phenylbutyrate] is administered.

13, (Canceled)

4
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REMARKS

Status of Claims

Entry into the record of the amendmentto the claims presented herein, and the remarks

previously presented in the Response to Final Office Action filed July 7, 2016, is respectfully

requested. Claims 1, 2, 5, and 6 are amended herein. Claim 9 is canceled herein. No new matter

has been added by these amendments. With the entry of this amendment, claims 1, 2, 5, 6, and

10-12 are pending.

Comments in Advisory Action

The Advisory Action asserts that arnendment to claims 1, 2, 5, and 6, as presented in the

Response to the Final Office Action filed July 7, 2016, recites a limitation not previously

considered and not supported bythe specification. Advisory Action, p. 2. Thus, the Advisory

Action asserts that further search and consideration would be required. /biad

in response, Applicant notes that a typographical error in the previously presented

amendment to the claims has been corrected herein. Specifically, recitation of the limitation from

nowcanceled claim 9 was inadvertently presented in amended independent claims 1, 2, 5, and 6

as “wherein the target range is 1 to 2:5” (emphasis added) instead of “wherein the target range is

1 to 2,5” (emphasis added). The amendmentto the claims presented herein corrects this

typographical error and reference to the remarks related to the rejections under 35 U.S.C. §

103{a} presented in the Response to Final Office Action filed July 7, 2016, is respectfully

requested,

Ss
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Conclusion

In viewof the above, entry into the record of the amendments presented herein, and the

remarks previously presented in the Response to the Final Office Action filed fuly 7, 2016,

Applicant respectfully submits that all outstanding rejections should be withdrawn and the

application allowed. The Examiner is invited to contact the undersigned by telephone or email, if

itis felt that an interview would advance the prosecution ofthe present application.

Global Patent Group, LLC
17014 New College Avenue, Suite 201
Grover, MO 63040
(314) 812-8020

Date: July 29, 2016

Respectfully submitted,

‘Chris Marion/

Chris L. Marion

Reg. No. L0931
Attorney for Applicant

6
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Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF GOMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD[|“epiication or Docket Number Filing Date
Substitute for Form PTO-875 13/610,580 09/11/2012|LJ To be Mailed

ENTITY: [X]LaRGeE [| smatt [] micro

APPLICATIONAS FILED — PART|

(Column 1) (Column2)

NUMBER FILED NUMBER EXTRA

37 CFR 1.16(a), (b), or (¢)

37 CFR 1.16(k), (i), or (m

LI EXAMINATION FEE

TOTAL CLAIMS / .
37 CFR 1.16(i minus 20 =

INDEPENDENTCLAIMS | .
37 CFR 1.16(h minus 3 =

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

LJAPPLICATION SIZE FEE
(37 CFR 1.16(s))

[_] MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1,16(j)
* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED - PARTII

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

08/01/2016 AFTER PREVIOUSLY PRESENT EXTRA ADDITIONAL FEE($)
AMENDMENT PAID FOR

Total (37 CFR * i **

Ind dent .

[_] Application Size Fee (37 CFR 1.16(s))
AMENDMENT

Cc FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

1.16(i

Independent .
creme PpMinesPe
[_] Application Size Fee (37 CFR 1.16(s))

)

PRESENT EXTRA

AMENDMENT
CT FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write “O” in column 3. LIE
** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 20, enter “20”. CAROLYN THOMAS
*** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 3, enter “3”.
The “Highest NumberPreviously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichisto file (and by the USPTOto
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountoftime you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and TrademarkOffice, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and selectoption 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www .uspto.gov

 
 
  APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO. 

13/610,580 09/11/2012 Bruce Scharschmidt HORO027-201-US 1957

GLO EN’ HOR PAIRGLOBAL PATENT GROUP- HOR Lovee
17014 NEW COLLEGE AVENUE TOWNSLEY, SARA ELIZABETH
SUITE 201

WILDWOOD, MO 63040
1629

NOTIFICATION DATE DELIVERY MODE

11/03/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

admin @ globalpatentgroup.com
vtruman @ globalpatentgroup.com
LStevens @ horizonpharma.com
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Application No. Applicant(s)

 . we . 13/610,580 SCHARSCHMIDTETAL.
Examiner-Initiated Interview Summary _ _

Examiner Art Unit

SARA E. TOWNSLEY 1629

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

(1) SARA E. TOWNSLEY. (3) .

(2) LAUREN STEVENS(Applicant's representative). (4) .

Date of Interview: 24 August 2016.

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

Exhibit shown or demonstration conducted: [] Yes L] No.
If Yes, brief description:

Issues Discussed [XJ101 (112 [102 103 others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: All.

Identification of prior art discussed: Alf.

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

Agreedthat the claimed steps of calculating a patient's plasma PAA:PAGNratio, and adjusting the drug dosage if said
ratio lies outside the target range of 1 to 2.5, are not specifically disclosed by the cited references. Discussed whether
optimizing the dosage of a drug on the basis of metabolite ratios is routine, in particular with respect to the claimed
patient population, which may be inherently limited to infants and children due to the nature of the disease.

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

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

] Attachment
/SARA E. TOWNSLEY/ /JEFFREY S. LUNDGREN/

Examiner, Art Unit 1629 Supervisory Patent Examiner, Art Unit 1629 
U.S. Patent and Trademark Office
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Application No. Applicant(s)

Advisory Action 13/610,580 SCHARSCHMIDTETAL.
Before the Filing of an Appeal Brief Examiner Art Unit AIA (First Inventorto File) Status

SARA E. TOWNSLEY 1629 No

--The MAILING DATEof this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 01 August 2016 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NONOTICEOFAPPEALFILED

1. X] Thereply wasfiled after a final rejection. No Notice of Appeal has beenfiled. To avoid abandonmentofthis application, applicant must timelyfile one
of the following replies: (1) an amendment,affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 37
CFR 1.114 if this is a utility or plant application. Note that RCEsare not permitted in design applications. The reply must be filed within one of the
following time periods:

a) XX] The period for reply expires 3months from the mailing date of the final rejection.
b) | The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whicheveris later. In

no event, however, will the statutory period for reply expire later than SIX MONTHSfrom the mailing date of the final rejection.

Cc) | A prior Advisory Action was mailed more than 3 monthsafter the mailing date of the final rejection in response toa first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHSfrom the mailing date of the final rejection, whicheveris earlier.

ExaminerNote: |f box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT’S FIRST AFTER-FINAL REPLY WHICH WASFILED WITHIN TWO MONTHS OF THE FINAL

REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX(c). See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension
fee have beenfiled is the date for purposes of determining the period of extension and the corresponding amountof the fee. The appropriate
extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final
Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three monthsafter the mailing date of the
final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL

2. L] The Notice of Appeal wasfiled on . A brief in compliance with 37 CFR 41.37 must befiled within two months of the date offiling the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of Appeal
has beenfiled, any reply mustbe filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. C The proposed amendmentsfiled after a final rejection, but prior to the date offiling a brief, will not be entered because
a) C] Theyraise new issues that would require further consideration and/or search (see NOTEbelow);
b) C Theyraise the issue of new matter (see NOTE below);
Cc) C They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for

appeal; and/or
d) C Theypresent additional claims without canceling a corresponding numberoffinally rejected claims.

NOTE: . (See 37 CFR 1.116 and 41.33(a)).

4.(] The amendments arenotin compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. Cc Applicant's reply has overcomethe following rejection(s):
6.C] Newly proposed or amended claim(s)

allowable claim(s).
7. Xx For purposes of appeal, the proposed amendment(s): (a) [] will not be entered, or (b) J will be entered, and an explanation of how the

new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE

s.LIA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on :
9. 1 Theaffidavit or other evidencefiled after final action, but before or on the dateoffiling a Notice of Appeal will not be entered because

applicant failed to provide a showing of good andsufficient reasons whythe affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

10. CJ Theaffidavit or other evidencefiled after the date offiling the Notice of Appeal, but prior to the dateoffiling a brief, will not be entered
becausetheaffidavit or other evidence failed to overcomeall rejections under appeal and/or appellant fails to provide a showing of good and
sufficient reasons whyit is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.
REQUEST FOR RECONSIDERATION/OTHER

12. J The request for reconsideration has been considered but does NOTplace the application in condition for allowance because:
See Continuation Sheet.

13. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14, J Other: PTO-2323 and interview summary attached.

STATUS OF CLAIMS

15. The status of the claim(s)is (or will be) as follows:

Claim(s) allowed:
Claim(s) objected to: .
Claim(s) rejected: 1,2,5,6 and 10-12.
Claim(s) withdrawn from consideration:

/JEFFREY S. LUNDGREN/ /SARA E. TOWNSLEY/
Supervisory Patent Examiner, Art Unit 1629 Examiner, Art Unit 1629

U.S. Patent and TrademarkOffice

PTOL-303 (Rev. 08-2013) Advisory Action Befoprger PUL) OfAAABpeal Brief Part of PabdrJR] RP£69624 O20

would be allowable if submitted in a separate, timely filed amendment canceling the non- 
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Continuation of 12. does NOT place the application in condition for allowance because: Applicant's argumentsfiled Jul. 7, 2016 and Aug.
1, 2016 have been fully considered but they are not persuasive.

With respectto the rejection under 35 U.S.C. § 103(a), Applicant contends that a prima facie case of obviousness has not been established
becausethe cited referencesfail to disclose, teach, or suggest methodsof adjusting the dosage of glyceryl tri-[4-phenylbutyrate] ("GPB")
by measuring the plasma levels of GPB's active metabolite, PAA, and its terminal metabolite, PAGN; calculating the plasma PAA:PAGN
ratio; and determining whethersaid ratio falls within the target range of 1 to 2.5, as recited by independent claims 1, 2, 5, and 6, or 1 to 2,
as recited by dependent claim 10. Applicant contends that the instant claims are based on the unexpected finding that the plasma
PAA:PAGN ratio provides an accurate measure of GPB metabolism, which is superior to previously known methodsof adjusting GPB
dosage based on one of PAA or PAGNlevels alone (Remarks,p. 5).

However, on the basis of Mayo Collaborative Services v. Prometheus Laboratories Inc., 132 S. Ct. 1289 (U.S. 2012), the claimed steps of
“calculating” a plasma PAA:PAGNratio, and "determining" whether the GPB dosage needsto be adjusted based on whether the
PAA:PAGN ratio falls within the target range of 1 to 2.5, are not given patentable weight, for the following reasons.

The claims at issue in Mayo are nearly identical to the instant claims. Prometheus was the sole and exclusive licensee of the two patents at
issue, which concernedthe useof thiopurine drugs to treat autoimmune diseases. When ingested, the body metabolizes the drugs,
producing metabolites in the bloodstream. Because patients metabolize these drugs differently, doctors have foundit difficult to determine
whethera particular patient's dose is too high, risking harmful side effects, or too low, and solikely ineffective. Prometheus’ claims set forth
processes embodying researchers’ findings that identified correlations between metabolite levels and likely harm or ineffectiveness with
precision. Each claim recited (1) an "administering" step, instructing a doctor to administer the drug to a patient; (2) a "determining" step,
telling the doctor to measure the resulting metabolite levels in the patient's blood; and (3) a "wherein" step, describing the metabolite
concentrations above whichthereis a likelinood of harmful side-effects and below whichit is likely that the drug dosageis ineffective, i.e., a
target range.

The Court held that such claims are directed to laws of nature or natural phenomena and as suchare not patenteligible. The relationships
between concentrations of certain metabolites in the blood andthe likelihood that a drug dosagewill prove ineffective or cause harm are
not themselves patentable. The three additional steps were not themselves natural laws, but were also insufficient to transform the nature
of the claims, because they were conventional and well known.

The "determining" step tells a doctor to measure patients’ metabolite levels, through whatever process the doctor wishes to use. Because
methods for making such determinations were well knownin the art, this step simply tells doctors to engage in well-understood, routine,
conventional activity. Such activity is normally not sufficient to transform an unpatentable law of nature into a patent-eligible application of
sucha law.In telling a doctor to measure metabolite levels and to consider the resulting measurementsin light of the correlations they
describe, the claimed methods would tie up subsequent treatment decisions, and threatento inhibit the development of more refined
treatment recommendations that combine the claimed correlations with later discoveries.

Here, the cited references establish that the remaining steps recited by the instant claims - administering a first dosage of GPBto a patient
with a urea cycle disorder, measuring the plasma levels of PAA and PAGN, and administering a second dosage of GPB - wereroutine,
conventional steps which were knownin the art.

For the foregoing reasons, the rejection under 35 U.S.C. § 103 is maintained.
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Application No. Applicant(s)

 . we . 13/610,580 SCHARSCHMIDTETAL.
Examiner-Initiated Interview Summary _ _

Examiner Art Unit

SARA E. TOWNSLEY 1629

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

(1) SARA E. TOWNSLEY. (3) .

(2) LAUREN STEVENS(Applicant's representative). (4) .

Date of Interview: 24 August 2016.

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

Exhibit shown or demonstration conducted: [] Yes L] No.
If Yes, brief description:

Issues Discussed [XJ101 (112 [102 103 others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: All.

Identification of prior art discussed: Alf.

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

Agreedthat the claimed steps of calculating a patient's plasma PAA:PAGNratio, and adjusting the drug dosage if said
ratio lies outside the target range of 1 to 2.5, are not specifically disclosed by the cited references. Discussed whether
optimizing the dosage of a drug on the basis of metabolite ratios is routine, in particular with respect to the claimed
patient population, which may be inherently limited to infants and children due to the nature of the disease.

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

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

] Attachment
/SARA E. TOWNSLEY/ /JEFFREY S. LUNDGREN/

Examiner, Art Unit 1629 Supervisory Patent Examiner, Art Unit 1629 
U.S. Patent and Trademark Office

PTOL-413B (Rev. 8/11/2010) geOe OFeas Paper No. 20160824Page 251 of 28
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Application No. Applicant(s)

AFCP2.0 13/610,580 SCHARSCHMIDTETAL.
* is Examiner Art Unit

Decision
SARA E. TOWNSLEY 1629

This is in response to the After Final Consideration Pilot request filed 01 August 2016.

1. Improper Request — The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with
the request will be treated under pre-pilot procedure.

[-] An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted.

LJ] A non-broadening amendmentto at least one independentclaim wasnot submitted.

[] A proper AFCP 2.0 request was submitted in responseto the mostrecentfinal rejection.

] Other:

2. Proper Request

A. After final amendment submitted with the request will not be treated under AFCP 2.0.
Theafter final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program.

_] The after final amendmentwill be treated underpre-pilot procedure.

B. Updated search and/or completed additional consideration.
The examiner performed an updated search and/or completed additional consideration of the after final amendment
within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional
consideration are:

LJ 1. All ofthe rejections in the mostrecent final Office action are overcome and a Notice of Allowanceis issued
herewith.

[XX] 2. The after final amendment would not overcomeall of the rejections in the mostrecentfinal Office action.
See attached interview summaryfor further details.

_] 3. Theafter final amendment was reviewed, and it raises a new issue(s). See attached interview summary for
further details.

L] 4. The after final amendmentraises new issues, but would overcomeall of the rejections in the most recent
final Office action. A decision on determining allowability could not be made within the guidelines of the
pilot. See attached interview summaryfor further details, including any newly discoveredpriorart.

(] 5. Other:

Examiner Note: Please attach an interview summary when necessary as described above. 
U.S. Patent and Trademark Office

PTOL-2323 (Rev. 10-14) AFCP 2.0 Decision Part of Paper No. 20160824
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OK TOENTER: /S.E.T/ 08/24/2016

PATENT

IN THE UNITED STATES PATENTAND TRADEMARK OFFICE

In re Application of: Group Art Unit: 1629
Scharschmidtet al.

Examiner: Sara Elizabeth Townsley
Application No.: 13/610,580

Docket No.: HOR0027-201-US

Filing Date: September 11, 2012
Confirmation No.: 1957

For. METHODS OF THERAPEOTIC

MONITORING OF PHENYLACETIC

ACID PRODRUGS

 

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This documentis timely filed in response to the Advisory Action mailed July 20, 2016.

Also filed concurrently herewith is an After Final Consideration Pilot Program 2.0 Request. No

additional fees are believed due in connection with this filing, however, should any such fees

become due under 37 C.F.R. §§ 1.16 to 1.21 for any reasonrelating to the instant paper, the

Commissioneris authorized to deduct said fees from Global Patent Group, LLC Deposit Account

No. 50-4297.

Amendments to the Claims begin on page 2.

Remarks follow the Amendments to the Claims.
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Doc code: RCEX PTOYSB/30EFS (07-14)
Doc description: Request for Continued Examination (RCE) Approvedfor use through 07/31/2016. OMB 0651-0031U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unless it contains a valid OMB control number.

 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application Filing no. Docket Number

First Named Scharschmidt, Bruce Examiner
Inventor Name

 

[rownstey, Sara Elizabeth 
This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, to any intemational application that does not comply with the requirements of 35 U.S.C. 371, or to any design application. The
Instruction Sheet for this form is located at WWW_.USPTO.GOV.

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note:If the RCEis proper, any previously filed unentered amendments and amendments enclosed with the RCEwill be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment{s).

O Previously submitted.If a final Office action is outstanding, any amendmentsfiled after the final Office action may be considered as asubmission even if this box is not checked.

| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[|] Other
 

Enclosed

><] Amendment/Reply

| Information Disclosure Statement (IDS)

| Affidavit(s)/ Declaration(s)

[|]Other

 
MISCELLANEOUS

O Suspension of action on the above-identified application is requested under 37 CFR 1.103{c) fora period of months
(Period of suspension shall not exceed 3 months; Fee under 3/ CFR 1.1 7{i) required)

[|] Other

 
FEES

The RCEfee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCEis filed.

DX] The Director is hereby authorized to charge any underpaymentof fees, or credit any overpayments,to
Deposit Account No bO4297

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature

Applicant Signature
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PTO/SB/30EFS (07-14)Doc code: RCEX
Approved for use through 07/31/2016. OMB 0651-0031Doc description: Request for Continued Examination (RCE) U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unless it contains a valid OMB control number.

 
 

 Signature of Registered U.S. Patent Practitioner

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon theindividual case. Any comments on the amountof time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom ofInformation
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
Departmentof Justice to determine whether the Freedom ofInformation Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence toa
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
requestinvolving an individual, to whom the record pertains, when the individual has requested assistance from the
Memberwith respect to the subject matter of the record.

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommendimprovements in records managementpractices and programs, underauthority 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 otherrelevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations aboutindividuals.

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

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

METHODSOF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

First Named Inventor/Applicant Name: Bruce Scharschmidt

Attorney Docket Number: HORO027-201-US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

Description Fee Code Quantity USD(S)

Basic Filing:

REQUEST FOR PRIORITIZED EXAMINATION 1817 4000 4000

Miscellaneous-Filing:

PROCESSING FEE, EXCEPT PROV. APPLS. 1830

Patent-Appeals-and-Interference:

 
Page 257 of 288 LUPIN EX. 1020



Page 258 of 288 LUPIN EX. 1020

Sub-Total in

USD(S)

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Extension - 3 months with $0 paid 1253 1400 1400

Description Fee Code Quantity

RCE- 1st Request 1801 1200 1200

Total in USD ($)
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Electronic AcknowledgementReceipt

Application Number: 13610580

International Application Number:

Confirmation Number: 1957

METHODSOF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

a
a

Paymentinformation:

 
Deposit Account 504297

Authorized User Valerie Lechner

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

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination Praca: ingoce}f 288 LUPIN EX. 1
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37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

1 20161118_Response.pdf 7234c7f39101 Sbb21cb745 1f040dbcabafd
7£20

Multipart Description/PDFfiles in .zip description

emoteTae
ResponseAfter Final Action

Applicant Arguments/Remarks Made in an Amendment

124867

Information:

TrackOne Request 20161118_Track_1.pdf €239c1124c5d9b63fbd8865c900902f27a7

Information:

1349885

Request for Continued Examination
(RCE) 20161118_RCE.pdf 3fc1a47e1 5f5797694fc921 e580e4b3ca5fOc

Information:

Fee Worksheet (SB06) fee-info.pdf fceeccl 6c18a4adafa45c03d29b24387fe2fd|

Information:
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Group Art Unit: 1629
Scharschmidtetal.

Examiner: Sara Elizabeth Townsley
Application No.: 13/610,580

Docket No.: HOR0027-201-US

Filing Date: September 11, 2012
Confirmation No.: 1957

For: METHODS OF THERAPEUTIC

MONITORING OF PHENYLACETIC

ACID PRODRUGS

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT, RESPONSE TO ADVISORY ACTION, AND
REQUEST FOR CONTINUED EXAMINATION

Commissioner:

This documentis timely filed in response to the Advisory Action mailed November3,

2016, and the Final Office Action dated May 19, 2016. Also filed concurrently herewith is a

Request for Continued Examination. No additional fees are believed due in connection with this

filing, however, should any such fees become due under 37 C.F.R. §§ 1.16 to 1.21 for any reason

relating to the instant paper, the Commissioneris authorized to deduct said fees from Global

Patent Group, LLC Deposit Account No. 50-4297.

Amendmentto the Claimsbegins on page 2.

Remarksfollow the Amendmentsto the Claims.
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Attorney Docket No. HOR0027-201-US

AMENDMENT TO THE CLAIMS

Please amendtheclaims as follows:

1-13. (Canceled)

14. (New) A method oftreating a urea cycle disorder in a subject in need thereof, the method

comprising:

(a) administering a first dosage of glyceryl tri-[4-phenylbutyrate] to the subject, wherein the

first dosage results in a ratio of plasma phenylacetic acid (PAA) to

phenylacetylglutamine (PAGN)greater than 2 in the subject; and

(b) administering a second dosage of glyceryl tri-[4-phenylbutyrate] to the subject, wherein

the second dosageis less than the first dosage.

15. (New) The method of claim 14, further comprising measuring the PAA level and the

PAGNlevel in the subject after administering the first dosage and reaching a steady state of

glyceryl tri-[4-phenylbutyrate] in the subject.

16. (New) The method of claim 14, further comprising measuring the PAA level and the

PAGNlevel in the subject about 48 hours to about one weekafter the first dosage is

administered to the subject.

17. (New) A method oftreating a urea cycle disorder in a subject in need thereof, the method

comprising:

(a) administering a first dosage of glyceryl tri-[4-phenylbutyrate] to the subject, wherein the

first dosage results in a ratio of plasma phenylacetic acid (PAA) to

phenylacetylglutamine (PAGN)greater than 2.5 in the subject; and

(b) administering a second dosage of glyceryl tri-[4-phenylbutyrate] to the subject, wherein

the second dosageis less than the first dosage.

2
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Attorney Docket No. HOR0027-201-US

18. (New) The methodof claim 17, further comprising measuring the PAAlevel and the

PAGNlevel in the subject after administering the first dosage and reaching a steady state of

glyceryl tri-[4-phenylbutyrate] in the subject.

19. (New) The methodof claim 17, further comprising measuring the PAAlevel and the

PAGNlevelin the subject about 48 hours to about one weekafterthe first dosage is

administered to the subject.

20. (New) A method oftreating a urea cycle disorder in a subject in need thereof, the method

comprising:

(a) administering a first dosage of glyceryl tri-[4-phenylbutyrate] to the subject, wherein the

first dosage results in a ratio of plasma phenylacetic acid (PAA) to

phenylacetylglutamine (PAGN)less than 1 in the subject; and

(b) administering a second dosage of glyceryl tri-[4-phenylbutyrate] to the subject, wherein

the second dosageis greater than the first dosage.

21. (New) The methodof claim 20, further comprising measuring the PAAlevel and the

PAGNlevel in the subject after administering the first dosage and reaching a steady state of

glyceryl tri-[4-phenylbutyrate] in the subject.

22. (New) The methodof claim 20, further comprising measuring the PAA level and the

PAGNlevelin the subject about 48 hours to about one weekafterthe first dosage is

administered to the subject.

3
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Attorney Docket No. HOR0027-201-US

REMARKS

Status of Claims

Claims 1-13 are canceled and claims 14-22 are added. Support for the amendmentto the

claims can be foundin the specification. No new matter has been added by these amendments.

With the entry of this amendment, claims 14-22 are pending.

Reference to the remarksrelated to the rejections under 35 U.S.C. § 103(a) presented in

the Response to Final Office Action filed July 7, 2016, is respectfully requested.

Conclusion

In view of the above, entry into the record of the amendments presented herein, and the

remarks previously presented in the Response to the Final Office Action filed July 7, 2016,

Applicant respectfully submits that all outstanding rejections should be withdrawn and the

application allowed. The Examineris invited to contact the undersigned by telephone or email, if

it is felt that an interview would advance the prosecution of the present application.

Respectfully submitted,

/Chris Marion/

Chris L. Marion

Reg. No. L0931
Global Patent Group, LLC Attorney for Applicant
17014 New College Avenue, Suite 201
St. Louis, MO 63040
(314) 812-8020

Date: November18, 2016

4
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Doc Code: TRACK1.REQ

DocumentDescription: TrackOne Request PTO/AIA/424 (04-14)

CERTIFICATION AND REQUESTFOR PRIORITIZED EXAMINATION

UNDER 37 CFR 1.102(e) (Page 1 of 1)

First N d : N isional Application Number (if

METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID PRODRUGS

APPLICANT HEREBYCERTIFIES THE FOLLOWING AND REQUESTSPRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have beenfiled with the request. The publication fee requirementis met
becausethat fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee arefiled with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

| understand that the application may not contain, or be amendedto contain, more than four
independentclaims, more thanthirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

I. Original Application (Track One) - Prioritized Examination under§1.102(e)(1

i. (a) The application is an original nonprovisionalutility application filed under 35 U.S.C. 111(a).
This certification and requestis being filed with the utility application via EFS-Web.

---OR---

(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and requestis being filed with the plant application in paper.

An executed inventor’s oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each

inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

[v] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

A request for continued examination has beenfiled with, or prior to, this form.
If the application is a utility application, this certification and requestis being filed via EFS-Web.

iii. The application is an original nonprovisionalutility application filed under 35 U.S.C. 111(a), or is
a national stage entry under 35 U.S.C. 3771.

iv. This certification and requestis being filed prior to the mailing of a first Office action responsive
to the request for continued examination.
No prior requestfor continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signature/Chris Marion/ Date 201 6-11-18
Name Chris Marion Practitioner 0931
(Print/Typed) Registration Number

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required.”

*Total of 1 forms are submitted.
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Privacy Act Statement

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

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

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

A record from this system of records maybe 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 maybe disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, whenthe individual has requested assistance from
the Memberwith respect to the subject matter of the record.
A record in this system of records maybe disclosed, as a routine use, to a contractor of the Agency having
needfor the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuantto 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records maybe disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records maybe disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuantto the Atomic Energy Act (42 U.S.C.
218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSAaspart of that agency’s
responsibility to recommend improvements in records managementpractices 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 anyotherrelevant (/.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records maybe disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
wasfiled in an application which became abandonedorin which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency,if the USPTO becomesawareof a violation or potential violation of law or regulation.
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PTO/SB/06 (09-11)
Approvedfor use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF GOMMERCE
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.

PATENT APPLICATION FEE DETERMINATION RECORDJ“plication or Docket Number Filing Date
Substitute for Form PTO-875 13/610,580 09/11/2012|[J Tobe Mailed

ENTITY: [X)carRGce [] smatt [] micro

APPLICATION AS FILED — PART|

(Column 1) (Column 2)

NUMBER FILED NUMBER EXTRA

37 CFR 1.16(a), (b), or (¢

37 CFR 1.16(k), (i), or (m

CL EXAMINATION FEE

TOTAL CLAIMS j .
37 CFR 1.16(i minus 20 =

INDEPENDENT CLAIMS J .
37 CFR 1.16(h minus 3 =

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).

[_] MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1,16(j)

LAPPLICATION SIZE FEE
(37 CFR 1.16(s))

* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED- PARTII

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST

hereNG p SREYOUSLY PRESENT EXTRA ADDITIONALFEE($)AMENDMENT PAID FOR

C Application Size Fee (837 CFR 1.16(s))

Cc FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

AMENDMENT
(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY PRESENT EXTRA
AMENDMENT PAID FOR

Total (37 CFR + ; aosCiae
Ind dent * i tik

esCdee
[_] Application Size Fee (37 CFR 1.16(s))

Cc FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))
AMENDMENT
* If the entry in column 1 is less than the entry in column2, write “O” in column 3. LIE
** If the “Highest NumberPreviously Paid For” IN THIS SPACEis less than 20, enter “20”. GOIGA DUCKETT
*** If the “Highest Number Previously Paid For’ IN THIS SPACEis less than 3, enter “3”.
The “Highest Number Previously Paid For’ (Total or Independent) is the highest numberfound in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichis tofile (and by the USPTOto
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO.Time will vary depending uponthe individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and TrademarkOffice, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissionerfor Patents
United States Patent and Trademark Office

i A | IL [E 0 P.O. Box 1450
GLOBAL PATENT GROUP- HOR

Alexandria, VA 22313-1450
www.uspto.gov

17014 NEW COLLEGE AVENUE NOV. 28 2016
SUITE 201

WILDWOOD MO 63040

  
 OFFICE OF PETITIONS

Doc Code: TRACK1.GRANT

Decision Granting Requestfor
Prioritized Examination Application No.: 13/610,580

Track | or After RCE

THE REQUEST FILED November 18, 2016 IS GRANTED.

The above-identified application has met the requirements for prioritized examination
A. [] for an original nonprovisional application (Track 1).
B. XX] for an application undergoing continued examination (RCE).

The above-identified application will undergo prioritized examination. The application will be
accorded special status throughoutits entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period forfiling a reply:

B. filing an amendment to amend the application to contain more than four independent

claims, more thanthirty total claims, or a multiple dependent claim;

filing a request for continued examination;

filing a notice of appeal:

filing a request for suspension of action;

mailing of a notice of allowance;

mailing of a final Office action;

completion of examination as defined in 37 CFR 41.102; or

abandonmentof the application.

Telephoneinquiries with regard to this decision should be directed to Brian W. Brown at 571-272-5338.

/Brian W. Brown/ Petitions Examiner, Office of Petitions
[Signature] (Title)

 
U.S. Patent and Trademark Office

PTO-2298 (Rev. 02-2012)
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

 
   

101325 7590 12/16/2016

GLOBAL PATENT GROUP - HOR TOWNSLEY, SARA ELIZABETH
17014 NEW COLLEGE AVENUE
SUITE 201

WILDWOOD,MO 63040 1629

DATE MAILED: 12/16/2016

13/610,580 09/11/2012 Bruce Scharschmidt HOR0027-201-US 1957

TITLE OF INVENTION: METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID PRODRUGS

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

$0 $0nonprovisional UNDISCOUNTED $960 $960 03/16/2017

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLYTO THIS NOTICE:

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

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

If the ENTITY STATUSis changed from that shown above, on PART B - FEE(S) TRANSMITTAL,complete section number5 titled
"Change in Entity Status (from status indicated above)".

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

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

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenancefees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

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

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE(if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"formaintenance fee notifications.

 

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

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

Certificate of Mailing or Transmission
101325 7590 12/16/2016 I hereby certify that this Fee(s) Transmittal is being deposited with the United

GLOBAL PATENT GROUP - HOR States Postal Service with sufficient postage for first class mail in an envelope
dd. dtothe Mail S ISSUE.FEE ddi b being facsi Aaddressed to the Mail Stop address above, or being facsimile

17014 NEW COLLEGE AVENUE transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE 201 —
WILDWOOD,MO 63040 a—

(Signature)

(ate) 
 
  APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.

13/610,580 09/11/2012 Bruce Scharschmidt HOR0027-201-US 1957

TITLE OF INVENTION: METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID PRODRUGS

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

$0 $0nonprovisional UNDISCOUNTED $960 $960 03/16/2017

 

EXAMINER ART UNIT CLASS-SUBCLASS

TOWNSLEY, SARA ELIZABETH 1629 514-533000

1. Change of correspondence addressor indication of "Fee Address" (37
CFR 1.363).

LI Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

LI "Fee Address" indication (or "Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

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

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

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

2. For printing on the patent front page,list  
(1) The namesofup to 3 registered patent attorneys
or agents OR,alternatively,  
(2) The nameofa single firm (having as a member a 2
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If nonameis 43
listed, no namewill be printed.

   
Please check the appropriate assignee category or categories (will not be printed on the patent) : LV individual LJ Corporation or other private group entity (J Government

  
4a. The following fee(s) are submitted: 4b. Paymentof Fee(s): (Please first reapply any previously paid issue fee shown above)

L] Issue Fee LIA checkis enclosed.

_] Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.
LT Advance Order - # of Copies [I The directoris hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number (enclose an extra copy ofthis form).

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

| Applicantcertifying micro entity status. See 37 CFR 1.29 NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted at the risk of application abandonment.

 

Lj Applicant asserting small entity status. See 37 CFR 1.27 NOTE:If the application was previously under micro entity status, checking this box will be taken
to be a notification ofloss of entitlement to micro entity status.

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

entity status, as applicable.

NOTE:This form mustbe signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 14 for signature requirements and certifications.

Authorized Signature Date
  

Typed or printed name Registration No.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.

 
 
   

13/610,580 09/11/2012 Bruce Scharschmidt HOR0027-201-US 1957

101325 7590 12/16/2016

GLOBAL PATENT GROUP - HOR TOWNSLEY, SARA ELIZABETH
17014 NEW COLLEGE AVENUE
SUITE 201

WILDWOOD, MO 63040 1629

DATE MAILED: 12/16/2016

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public whichis to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box

1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respondto a collection of information unlessit displays a valid OMB control number.

Privacy Act Statement

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

The information provided by youin this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency,if the USPTO becomesg8479 a,P9egon or potential violation of law or resnlaHony EX. 1020
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Application No. Applicant(s)
13/610,580 SCHARSCHMIDTET AL.

 
: aye i i AIA (First Inventorto File)

Notice of Allowability BannerOWNSLEY tgs|status
No

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDin 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 GRANTOF PATENTRIGHTS.This application is subject to withdrawal from issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. K This communication is responsive to Applicant's replyfiled Nov. 18, 2016.

LIA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on

2. (J An election was madeby the applicant in responsetoa restriction requirementset forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. KJ The allowed claim(s) is/are 14 and 17. As a result of the allowed claim(s), you maybeeligible to benefit from the Patent Prosecution
Highwayprogram at a participating intellectual property office for the corresponding application. For more information, please see

http:/Awww.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. F] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d)or(f).

Certified copies:

a) All b)—[1Some *c) [Noneof the:

1. [J Certified copies of the priority documents have been received.

2. C Certified copies of the priority documents have been received in Application No.

3. [1 Copiesofthecertified copies of the priority documents have been receivedin 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 ABANDONMENTofthis application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS( as “replacement sheets”) must be submitted.

(C1 including changes required by the attached Examiner’s Amendment / Commentorin the Office action of
Paper No./Mail Date .

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

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

Attachment(s)
1. [J Notice of References Cited (PTO-892) 5. K] Examiner's Amendment/Comment

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

3. (J Examiner's Comment Regarding Requirement for Deposit 7. Other .
of Biological Material

4. &] Interview Summary (PTO-413),
Paper No./Mail Date 20761208 . 

/SARA E. TOWNSLEY/ /JEFFREY S. LUNDGREN/

Examiner, Art Unit 1629 Supervisory Patent Examiner, Art Unit 1629

 U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20161208
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Application/Control Number: 13/610,580 Page 2

Art Unit: 1629

EXAMINER’S AMENDMENT

An examiner’s amendmentto the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment maybefiled as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the paymentof the issue fee.

Authorization for this examiner's amendment wasgiven in an interview with

Applicant’s representative, Lauren Stevens, on Dec. 8, 2016.

The application has been amendedasfollows:

Claims 15, 16, and 18-22 are canceled.

Claim 14 is amendedin its entirety as follows:

A method of treating a urea cycle disorder in a subject comprising administering

to a subject having a plasma PAA to PAGN ratio outside the target range of 1 to 2, a

dosage of glyceryl tri-[4-phenylboutyrate] (HPN-100) effective to achieve a plasma PAA

to PAGN ratio within the target range of1 to 2.

Claim 17 is amendedin its entirety as follows:

A method of treating a urea cycle disorder in a subject comprising administering

to a subject having a plasma PAA to PAGN ratio outside the target range of 1 to 2.5, a

dosage of glyceryl tri-[4-phenylboutyrate] (HPN-100) effective to achieve a plasma PAA

to PAGN ratio within the target range of 1 to 2.5.
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Application/Control Number: 13/610,580 Page 3

Art Unit: 1629

CORRESPONDENCE

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to SARA E. TOWNSLEYwhosetelephone numberis

(571)270-7672. The examiner can normally be reached on Mon- Fri, 9:00 am - 5:00

pm (EST).

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Jeff S. Lundgren can be reached on 571-272-5541. The fax phone number

for the organization wherethis 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 accessto 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 automatedinformation

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

/SARA E. TOWNSLEY/

Examiner, Art Unit 1629

/JEFFREY S. LUNDGREN/

Supervisory Patent Examiner, Art Unit 1629
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Application No. Applicant(s)

 . . . 13/610,580 SCHARSCHMIDTETAL.
Examiner-Initiated Interview Summary _ _

Examiner Art Unit

SARA E. TOWNSLEY 1629

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

(1) SARA E. TOWNSLEY.

(2) LAUREN STEVENS (Applicant's representative).

Date of Interview: 08 December 2016.

Type: & Telephonic [] Video Conference
[-] Personal [copy given to:[-] applicant ([] applicant’s representative]

Exhibit shown or demonstration conducted: [[] Yes DX] No.
If Yes, brief description:

Issues Discussed [J101 kl112 (102 (103 [Others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: All.

Identification of prior art discussed: N/A.

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

Agreed to amend independent claims 14 and 17 to overcome potential issues under 35 U.S.C. 112, and to cancel
claims 15, 16, and 18-22.

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

Examinerrecordation instructions: Examiners must summarize the substanceof anyinterview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argumentor issue discussed, a generalindication of any other pertinent matters discussed regarding patentability and the
general results or outcomeofthe interview, to include an indication as to whether or not agreement was reachedonthe issuesraised.

[] Attachment
/SARA E. TOWNSLEY/ /JEFFREY S. LUNDGREN/

Examiner, Art Unit 1629 Supervisory Patent Examiner, Art Unit 1629
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search Notes 13610580 SCHARSCHMIDTETAL.

Examiner Art Unit

SARA E TOWNSLEY 1629                        
CPC- SEARCHED

eeA61K31/192 12/9/2016

A61K31/216 12/9/2016

CPC COMBINATION SETS - SEARCHED

SEARCH NOTES

Search Notes|Date|_—Examiner_|
61/636,256 considered

Inventor name/assignee search (PALM, EAST)
EAST keyword search (USPAT, PGPub, USOCR, EPO, JPO, Derwent)
Patentability conference (Jeff Lundgren)

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group
CPC SymbolA61K 31/192 12/9/2016 ee
A61K 31/216 12/9/2016 set

 
 

/SARA E TOWNSLEY/

Examiner, Art Unit 1629
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index of Claims 13610580 SCHARSCHMIDTET AL.

Examiner Art Unit

SARA E TOWNSLEY 1629

Rejected = Cancelled Non-Elected Appeal
2 Allowed +|Restricted Objected  
U.S. Patent and Trademark Office Part of Paper No. : 20161208
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|43549590 SCHARSCHMIDTET AL.

SARA E TOWNSLEY 41629

cPc

ir
feiovr
AET

CPC Combination Sets

/SARA E TOWNSLEY/

Examiner.Art Unit 1629 12/9/2016 Total Claims Allowed:
2

(Assistant Examiner) (Date)
/JEFFREY S LUNDGREN/

Supervisory Patent Examiner.Art Unit 1629 12/12/2016 O.G. Print Claim(s) O.G. Print Figure

 
(Primary Examiner) (Date) 1 NONE

U.S. Patent and Trademark Office Part of Paper No. 20161208
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|43549590 SCHARSCHMIDTET AL.

SARA E TOWNSLEY 41629

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION

CAdTTo
|CROSS REFERENCE(S) pate||«| srieiseoosoro)|||||

Pefels[a]avec||||_|
Porass|suciassonesuscassrensiooy|||||—*+i|| 

/SARA E TOWNSLEY/

Examiner.Art Unit 1629 12/9/2016 Total Claims Allowed:
2

(Assistant Examiner) (Date)
/JEFFREY S LUNDGREN/

Supervisory Patent Examiner.Art Unit 1629 12/12/2016 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 NONE
 
U.S. Patent and Trademark Office Part of Paper No. 20161208
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|43549590 SCHARSCHMIDTET AL.

SARA E TOWNSLEY 41629

Kl Claims renumbered in the sameorder as presented by applicant

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

/SARA E TOWNSLEY/

Examiner.Art Unit 1629 12/9/2016 Total Claims Allowed:

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

2

(Assistant Examiner) (Date)
/JEFFREY S LUNDGREN/

Supervisory Patent Examiner.Art Unit 1629 12/12/2016 O.G. Print Claim(s) O.G. Print Figure 
(Primary Examiner) (Date) 1 NONE

U.S. Patent and Trademark Office Part of Paper No. 20161208
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PART B - FEE(S) TRANSMITTAL

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

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE(if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"formaintenance fee notifications.

 

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

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

Certificate of Mailing or Transmission
101325 7590 12/16/2016 I hereby certify that this Fee(s) Transmittal is being deposited with the United

GLOBAL PATENT GROUP - HOR States Fostal Service with sufficient postage for first class mailin an envelopeaddressed to the Mail Stop ISSUE FEE address above, or being facsimile
17014 NEW COLLEGE AVENUE transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE 201
WILDWOOD,MO 63040 VIA EFS-WEB Depositor’s name)

12/22/2016 (Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.

 
 
   

13/610,580 09/11/2012 Bruce Scharschmidt HOR0027-201-US 1957

TITLE OF INVENTION: METHODS OF THERAPEUTIC MONITORING OF PHENYLACETIC ACID PRODRUGS

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

$0 $0nonprovisional UNDISCOUNTED $960 $960 03/16/2017

EXAMINER ART UNIT CLASS-SUBCLASS

TOWNSLEY,SARA ELIZABETH 1629 514-533000

1. Change of correspondence addressor indication of "Fee Address" (37 2. For printing on the patent front page,list  
CFR 1.363). : 1(1) The namesofup to 3 registered patent attorneys

LI Change of correspondence address (or Change of Correspondence or agents OR,alternatively,
Address form PTO/SB/122) attached. 2

 
(2) The nameofa single firm (having as a member a
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If nonameis 43
listed, no namewill be printed.

LI "Fee Address" indication (or "Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

. ASSIGNEE NAME AND RESIDENCE DATATO BE PRINTED ON THE PATENT(printor type)

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

   
os)

  

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

Horizon Therapeutics, LLC Lake Forest, IL

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

4a. The following fee(s) are submitted: 4b. Paymentof Fee(s): (Please first reapply any previously paid issue fee shown above)
XI Issue Fee LIA checkis enclosed.

_] Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.
LT Advance Order - # of Copies KI The directoris hereby authorized to charge the required fee(s), any deficiency, or credits anyoverpayment, to Deposit Account Number 50-429 / (enclose an extra copy of this form).

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

| Applicantcertifying micro entity status. See 37 CFR 1.29 NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted at the risk of application abandonment.

 

Lj Applicant asserting small entity status. See 37 CFR 1.27 NOTE:If the application was previously under micro entity status, checking this box will be taken
to be a notification ofloss of entitlement to micro entity status.

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

entity status, as applicable.

NOTE:This form mustbe signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 14 for signature requirements and certifications.

Authorized Signature /Chris Marion/ Date December 22, 2016  

Typed or printed name Chris Marion Registration No. L0931
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Electronic Patent Application Fee Transmittal

METHODSOF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

fe|inten

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

USD(S)

Basic Filing:

Description Fee Code Quantity

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Extension-of-Time:

Miscellaneous:

Total in USD ($) 
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Electronic AcknowledgementReceipt

Application Number: 13610580

International Application Number:

Confirmation Number: 1957

METHODSOF THERAPEUTIC MONITORING OF PHENYLACETIC ACID

Title of Invention: PRODRUGS

ee

Paymentinformation:

 
Deposit Account 504297

Authorized User Valerie Lechner

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

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges) Page 286 of 288 LUPIN EX. 1
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File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

1 Issue Fee Payment (PTO-85B) HOR0027_IssueleeTransmittal 1
p £689fee6c0632232c341 be6d6c50f9902388|b7dc

Information:

2 Fee Worksheet (SB06) fee-info.pdf 2ea2208971312a1d1db213b290d181fd5279
93314

Information:

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish the filing date of the application.

 

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

 

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE

United States Vatent and TrademarkOfficeAddress: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450www.uspto.g:

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKETNO. CONFIRMATION NO.

13/610,580 02/07/2017 9561197 HOR0027-201-US 1957

 
101325 7590 01/18/2017

GLOBAL PATENT GROUP - HOR
17014 NEW COLLEGE AVENUE
SUITE 201

WILDWOOD,MO 63040

ISSUE NOTIFICATION

The projected patent numberandissue 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 649 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) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis 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) WEBsite (http://pair-uspto. gov).

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

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

Bruce Scharschmidt, San Francisco, CA;
Masoud Mokhtarani, Walnut Creek, CA;

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