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PHARMACEUTICAL FORMULATIONS OF NITRITE
AND USES THEREOF

Cross Reference To Related Applications
This application claims benefit of priority to U.S. Provisional Application No. 61/767,017, filed
February 20, 2013, which is hereby incorporated by reference.

Background of the Invention

The present invention relates to pharmaceutical compositions of nitrites and the medical use of
these compositions.

Nitric oxide (NO) serves as a neurotransmitter between nerve cells and has a general role in
redox signaling. Unlike most other neurotransmitters that only transmit information from a presynaptic to
a postsynaptic neuron, the small, uncharged, and fat-soluble nitric oxide molecule can diffuse widely and
readily enters cells. Thus, it can act on several nearby neurons, even on those not connected by a
synapse. Atthe same time, the short half-life of NO means that such action will be restricted to a limited
area, without the necessity for enzymatic breakdown or cellular reuptake. NO is also highly reactive with
other free radicals, lipids, and proteins. The NO-cGMP cascade is involved in learning and memory
through the maintenance of long-term potentiation (LTP). Thus, NO is an important regulator and
mediator of many processes in the brain and a balance in NO levels is critical in maintaining healthy
signaling and brain development, and/or maintaining a balance in psychological state.

The role of NO has also been implicated in pain, however it remains unclear as to whether
inhibition of NO or production of NO is beneficial in the treatment of pain. In some studies, it has been
proposed that several pain-related pathways benefit from the production of NO. In particular, the blood-
flow pathway, which is normalized in the presence of NO, may help to decrease ischemic pain; the nerve
transmission pathway, which decreases the irritation of the nerves in the synovium, bone, and soft
tissues; the opioid receptor pathway, which might stimulate the body’s normal pain reduction pathways;
and the anti-inflammation pathway. Other studies proposed that the inhibition of NO is beneficial in the
treatment of pain. In these studies, NO is believed to be involved in the activation of cyclooxygenase 1
(COX-1) and regulation of cyclooxygenase 2 (COX-2) expression in inflammatory responses to increase
prostaglandin release thereby inducing peripheral hyperalgesia and inflammation. NO generated by
activation of N-methyl-D-aspartate (NMDA) receptors has been implicated in synaptic plasticity and many
of these mechanisms are involved in central sensitization, a common problem in chronic pain. Certain
studies have also suggested that NO mediates the peripheral and central anti-nociceptive effects of
analgesic compounds such as opioids, and nonsteroidal anti-inflammaotry drugs.

Accordingly, there is a continuing need to understand the biological functions of NO and to
investigate therapeutic strategies that provide a source of NO for maintaining normal brain functions and
for the treatment and/or reduction of pain.

Summary of the Invention
In general, in a first aspect, the invention features a method of treating or reducing pain, that
includes administering to a subject in need thereof a pharmaceutical composition including an effective
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amount of inorganic nitrite or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable excipient. In a particular embodiment, the invention features a method of treating or reducing
neuropathic pain, the method including administering the pharmaceutical composition described above.
In a preferred embodiment, the invention features a method of treating or reducing diabetic peripheral
neuropathy, that includes administering to the subject the pharmaceutical composition as described
above.

In a second aspect, the invention further includes monitoring whether the subject experiences
reduced pain, wherein reduced pain is measured as a decrease in pain intensity, frequency, duration,
and/or improvements in quality of life.

In some embodiments, the subject has type 1 or type 2 diabetes. In other embodiments, subject
does not have a condition associated with chronic ischemia. In yet another embodiment, the subject has
a predisposition to, is diagnosed with, or has chronic pain.

In any of the foregoing aspects, the chronic pain is associated with lower back pain, arthritis,
headache, multiple sclerosis, fioromyalgia, shingles, nerve damage, or cancer. In some instances the
pain is neuropathic pain, inflammatory pain, nociceptive pain, functional pain, musculo-skeletal pain, or
central nervous system pain. In certain embodiments, the neuropathic pain is diabetic peripheral
neuropathy, post-herpetic neuralgia, trigeminal neuralgia, phantom limb pain, carpal tunnel syndrome,
sciatica, pudendal neuralgia, complex regional pain syndrome, sensory polyneuropathys, mono-
neuropathies, or central pain syndrome. In a preferred embodiment, the pain is diabetic peripheral
neuropathy.

In a third aspect, the invention features a method of treating a mood disorder or a disorder of
brain development, the method including administering to a subject in need thereof a pharmaceutical
composition including an effective amount of inorganic nitrite or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable excipient.

In some embodiments, the mood disorder is selected from the group consisting of: major
depressive disorders, depressive disorders, bipolar disorders, substance induced mood disorders, alcohol
induced mood disorders, and benzodiazepine induced mood disorders. In other embodiments, the
disorder of brain development is selected from the group consisting of: impairment of learning and
memory, autistic disorder, Rett syndrome, childhood disintegrative disorder, pervasive developmental
disorder-not otherwise specified (PDD-NOS), and Asperger syndrome.

In any of the foregoing aspects, the pharmaceutical composition includes from about 10 mg to
about 100 mg or from about 20 mg to about 200 mg of inorganic nitrite, wherein the inorganic nitrite is
NaNQO,, or KNO.. In preferred embodiments, the inorganic nitrite is NaNO,. In some aspects, the
pharmaceutical composition is administered with a second agent, wherein the second agent is selected
from the group consisting of: a non-steroidal anti-inflammatory drug (NTHE), a corticosteroid,
acetaminophen, an opioid, a muscle relaxant, an anti-anxiety drug, an anti-depressant, an anti-convulsant
drug, an antipsychotic, an antiepileptic drug, a selective serotonin reuptake inhibitor (SSRI), a
norepinephrin inhibitor, and a mood stabilizer.

In one embodiment, the pharmaceutical composition is administered one or more times a day. In
a second embodiment, the pharmaceutical composition is administered for at least two to twenty days. In
a third embodiment, the administration occurs for at least two days, at least three days, at least four days,
at least five days, at least six days, at least seven days, at least ten days, or at least fifteen days. Ina
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fourth embodiment, the dose is about 0.5 to about 2000 pg/kg; about 0.5 to about 1000 pg/kg; about 0.5
Mg/kg to about 500 pg/kg; about 0.5 pg/kg to about 250 pg/kg; about 0.5 pg/kg to about 100 pg/kg; or
about 0.5 pg/kg to about 50 pg/kg. In a preferred embodiment, the dose is about 165 pg/kg; about 16.5
pg/kg; or about 8.25 pg/kg.

In certain embodiments, the pharmaceutical composition is formulated for topical, enteral, or
parenteral administration. In other embodiments, the pharmaceutical composition is formulated as a solid
dosage form for oral administration. In preferred embodiments, the pharmaceutical composition is a
tablet or capsule.

In any of the foregoing embodiments, the pharmaceutical composition includes a
pharmaceutically acceptable excipient for delayed release of the inorganic nitrite, or pharmaceutically
acceptable salt thereof, such that, when orally administered to a subject, the inorganic nitrite or
pharmaceutically acceptable salt thereof is not substantially released in the stomach of the subject.

By “chronic pain” is meant pain that lasts longer than three to six months or pain that extend
beyond the expected period of healing. Chronic pain may originate with an initial trauma/injury or
infection, or may be an ongoing cause of pain associated with neuropathic pain (e.g., diabetic peripheral
neuropathy, post-herpetic neuralgia, trigeminal neuralgia, phantom limb pain, carpal tunnel syndrome,
sciatica, pudendal neuralgia, complex regional pain syndrome, sensory polyneuropathies, mono-
neuropathies, or central pain syndrome), headaches, joint pain, backaches, sinus pain, muscle pain,
nerve pain, and pain affecting specific parts of the body, such as shoulders, pelvis, and neck. Chronic
pain may also be associated with lower back pain, arthritis, headache, multiple sclerosis, fioromyalgia,
shingles, nerve damage, or cancer.

As used herein, the term “delayed release” refers to a pharmaceutical preparation, e.g., an orally
administered formulation, which passes through the stomach substantially intact and dissolves in the
small and/or large intestine (e.g., the colon). In some embodiments, delayed release of the active agent
(e.g., nitrite as described herein) results from the use of an enteric coating of an oral medication (e.g., an
oral dosage form).

The term an “effective amount” of an agent, as used herein, is that amount sufficient to effect
beneficial or desired results, such as clinical results, and, as such, an “effective amount” depends upon
the context in which it is being applied.

The terms “extended release” or “sustained release” interchangeably refer to a drug formulation
that provides for gradual release of a drug over an extended period of time, e.g., 6-12 hours or more,
compared to an immediate release formulation of the same drug. Preferably, although not necessarily,
results in substantially constant blood levels of a drug over an extended time period that are within
therapeutic levels and fall within a peak plasma concentration range that is between, for example, 0.05-10
UM, 0.1-10 pM, 0.1-5.0 uM, or 0.1-1 pM.

As used herein, the terms “formulated for enteric release” and “enteric formulation” refer to
pharmaceutical compositions, e.g., oral dosage forms, for oral administration able to provide protection
from dissolution in the high acid (low pH) environment of the stomach. Enteric formulations can be
obtained by, for example, incorporating into the pharmaceutical composition a polymer resistant to
dissolution in gastric juices. In some embodiments, the polymers have an optimum pH for dissolution in
the range of approximately 5.0 to 7.0 (“pH sensitive polymers”). Exemplary polymers include
methacrylate acid copolymers that are known by the trade name Eudragit® (e.g., Eudragit® L100,
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Eudragit® $100, Eudragit® L-30D, Eudragit® FS 30D, and Eudragit® L100-55), cellulose acetate phthalate,
cellulose acetate trimellitiate, polyvinyl acetate phthalate (e.g., Coateric®), hydroxyethylcellulose
phthalate, hydroxypropyl methylcellulose phthalate, or shellac, or an aqueous dispersion thereof.
Aqueous dispersions of these polymers include dispersions of cellulose acetate phthalate (Aquateric®) or
shellac (e.g., MarCoat 125 and 125N). An enteric formulation reduces the percentage of the
administered dose released into the stomach by at least 50%, 60%, 70%, 80%, 90%, 95%, or even 98%
in comparison to an immediate release formulation. Where such a polymer coats a tablet or capsule, this
coat is also referred to as an “enteric coating.”

The term “pharmaceutical composition,” as used herein, represents a composition containing a
compound described herein (e.g., inorganic nitrite, or any pharmaceutically acceptable salt, solvate, or
prodrug thereof), formulated with a pharmaceutically acceptable excipient, and typically manufactured or
sold with the approval of a governmental regulatory agency as part of a therapeutic regimen for the
treatment of disease in a mammal. Pharmaceutical compositions can be formulated, for example, for oral
administration in unit dosage form (e.g., a tablet, capsule, caplet, gelcap, or syrup); for topical
administration (e.g., as a cream, gel, lotion, or ointment); for intravenous administration (e.g., as a sterile
solution free of particulate emboli and in a solvent system suitable for intravenous use); or in any other
formulation described herein.

A “pharmaceutically acceptable excipient,” as used herein, refers any ingredient other than the
compounds described herein (for example, a vehicle capable of suspending or dissolving the active
compound) and having the properties of being nontoxic and non-inflammatory in a patient. Excipients
may include, for example: antiadherents, antioxidants, binders, coatings, compression aids,
disintegrants, dyes (colors), emollients, emulsifiers, fillers (diluents), film formers or coatings, flavors,
fragrances, glidants (flow enhancers), lubricants, preservatives, printing inks, sorbents, suspensing or
dispersing agents, sweeteners, or waters of hydration. Exemplary excipients include, but are not limited
to: butylated hydroxytoluene (BHT), calcium carbonate, calcium phosphate (dibasic), calcium stearate,
croscarmellose, cross-linked polyvinyl pyrrolidone, citric acid, crospovidone, cysteine, ethylcellulose,
gelatin, hydroxypropyl cellulose, hydroxypropyl methylcellulose, lactose, magnesium stearate, maltitol,
maltose, mannitol, methionine, methylcellulose, methyl paraben, microcrystalline cellulose, polyethylene
glycol, polyvinyl pyrrolidone, povidone, pregelatinized starch, propyl paraben, retinyl palmitate, shellac,
silicon dioxide, sodium carboxymethyl cellulose, sodium citrate, sodium starch glycolate, sorbitol, starch
(corn), stearic acid, stearic acid, sucrose, talc, titanium dioxide, vitamin A, vitamin E, vitamin C, and
xylitol.

The term “pharmaceutically acceptable prodrugs” as used herein, represents those prodrugs of
the compounds of the present invention which are, within the scope of sound medical judgment, suitable
for use in contact with the tissues of humans and animals with undue toxicity, irritation, allergic response,
and the like, commensurate with a reasonable benefit/risk ratio, and effective for their intended use, as
well as the zwitterionic forms, where possible, of the compounds of the invention.

The term “pharmaceutically acceptable salt,” as use herein, represents those salts which are,
within the scope of sound medical judgment, suitable for use in contact with the tissues of humans and
animals without undue toxicity, irritation, allergic response and the like and are commensurate with a
reasonable benefit/risk ratio. Pharmaceutically acceptable salts are well known in the art. For example,
pharmaceutically acceptable salts are described in: Berge et al., J. Pharmaceutical Sciences 66:1-19,



10

15

20

25

30

35

40

WO 2014/130691 PCT/US2014/017432
1977 and in Pharmaceutical Salts: Properties, Selection, and Use, (Eds. P.H. Stahl and C.G. Wermuth),
Wiley-VCH, 2008. The salts can be prepared in situ during the final isolation and purification of the
compounds of the invention or separately by reacting the free base group with a suitable organic or
inorganic acid. Representative acid addition salts include acetate, adipate, alginate, ascorbate,
aspartate, benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate,
citrate, cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate, glucoheptonate,
glycerophosphate, hemisulfate, heptonate, hexanoate, hydrobromide, hydrochloride, hydroiodide, 2-
hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, malonate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate,
pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, stearate, succinate,
sulfate, tartrate, thiocyanate, toluenesulfonate, undecanoate, valerate salts, and the like. Representative
alkali or alkaline earth metal salts include sodium, lithium, potassium, calcium, magnesium, and the like,
as well as nontoxic ammonium, quaternary ammonium, and amine cations, including, but not limited to
ammonium, tetramethylammonium, tetraethylammonium, methylamine, dimethylamine, trimethylamine,
triethylamine, ethylamine, and the like.

The terms “pharmaceutically acceptable solvate” or “solvate,” as used herein, means a
compound of the invention wherein molecules of a suitable solvent are incorporated in the crystal lattice.
A suitable solvent is physiologically tolerable at the administered dose. For example, solvates may be
prepared by crystallization, recrystallization, or precipitation from a solution that includes organic solvents,
water, or a mixture thereof. Examples of suitable solvents are ethanol, water (for example, mono-, di-,
and tri-hydrates), N-methylpyrrolidinone (NMP), dimethyl sulfoxide (DMSO), N,N-dimethylformamide
(DMF), N,N-dimethylacetamide (DMAC), 1,3-dimethyl-2-imidazolidinone (DMEU), 1,3-dimethyl-3,4,5,6-
tetrahydro-2-(1H)-pyrimidinone (DMPU), acetonitrile (ACN), propylene glycol, ethyl acetate, benzyl
alcohol, 2-pyrrolidone, benzyl benzoate, and the like. When water is the solvent, the solvate is referred to
as a “hydrate.”

The term “reducing,” as used herein, refers to treatment that alleviates one or more symptoms or
conditions of a disease, disorder, or conditions described herein (e.g., pain). Treatment can be initiated,
for example, following (“post-exposure prophylaxis”) an event that precedes the onset of the disease,
disorder, or conditions in a subject that has been predisposed or previously diagnosed with the disease
and/or condition. Treatment that includes administration of a compound of the invention, or a
pharmaceutical composition thereof, can be acute, short-term, or chronic. The doses administered may
be varied during the course of the treatment.

By “improvement in mood or psychological state” is meant a positive change in a subject’s
emotional state.

By “modulates brain function” is meant to regulate or adjust the levels of NO in the brain such that
there is homeostatic signaling occurring in the brain.

By “predisposition or is diagnosed” is meant a population of subjects (e.g. mammals, including
humans and non-humans) that has been pre-selected as having a condition associated with pain, a mood
disorder and/or an imbalance in psychological state, or a disorder of brain development. The conditions
associated with pain include but is not limited to: musculo-skeletal pain (after trauma, infections),
neuropathic pain caused by diabetes, infections, metabolic disorders, exposure to toxins, traumatic injury,
spinal cord injury, tumors, compression, inflammation, dental pain, episiotomy pain, deep and visceral
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pain (e.g., heart pain, bladder pain, or pelvic organ pain), muscle pain, eye pain, orofacial pain (e.g.,
odontalgia, trigeminal neuralgia, glossopharyngeal neuralgia), abdominal pain, gynecological pain (e.g.,
dysmenorrhea and labor pain), pain associated with nerve and root damage due to trauma, compression,
inflammation, toxic chemicals, metabolic disorders, hereditary conditions, infections, vasculitis and
autoimmune diseases, central nervous system pain, such as pain due to spinal cord or brain stem
damage, cerebrovascular accidents, tumors, infections, demyelinating diseases including multiple
sclerosis, low back pain, sciatica, and post-operative pain. Mood disorders include but are not limited to:
major depressive disorders, depressive disorders, bipolar disorders, substance induced mood disorders,
alcohol induced mood disorders, and benzodiazepine induced mood disorders. Disorders of brain
development include but are not limited to: impairment in learning and memory, autistic disorder, Rett
syndrome, childhood disintegrative disorder, pervasive developmental disorder-not otherwise specified
(PDD-NOS), and Asperger syndrome.

The term “prodrug,” as used herein, represents compounds which are rapidly transformed in vivo
to the parent compound of the above formula. Prodrugs also encompass bioequivalent compounds that,
when administered to a human, lead to the in vivo formation of nitrite ion (NOg') or nitrous oxide (NO). A
thorough discussion is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14
of the A.C.S. Symposium Series, and Edward B. Roche, ed., Bioreversible Carriers in Drug Design,
American Pharmaceutical Association and Pergamon Press, 1987, each of which is incorporated herein
by reference. Preferably, prodrugs of the compounds of the present invention are pharmaceutically
acceptable such as those described in EP 1336602A1, which is herein incorporated by reference.

As used herein, and as well understood in the art, “treatment” is an approach for obtaining
beneficial or desired results, such as clinical results. Beneficial or desired results can include, but are not
limited to, alleviation or amelioration of one or more symptoms or conditions; diminishment of extent of
disease, disorder, or condition; stabilized (i.e. not worsening) state of disease, disorder, or condition;
preventing spread of disease, disorder, or condition; delay or slowing the progress of the disease,
disorder, or condition; amelioration or palliation of the disease, disorder, or condition; and remission
(whether partial or total), whether detectable or undetectable. “Treatment” can also mean prolonging
survival as compared to expected survival if not receiving treatment. As used herein, the terms “treating”
and “treatment” can also refer to delaying the onset of, retarding or reversing the progress of, or
alleviating either the disease or condition to which the term applies, or one or more symptoms of such
disease or condition.

The term “unit dosage forms” refers to physically discrete units suitable as unitary dosages for
human subjects and other mammals, each unit containing a predetermined quantity of active material
calculated to produce the desired therapeutic effect, in association with any suitable pharmaceutical
excipient or excipients.

As used herein, the term “plasma concentration” refers to the amount of nitrite ion present in the
plasma of a treated subject (e.g., as measured in a rabbit using an assay described below or in a human).

By “about” is meant £20% of the recited value.

Other features and advantages of the invention will be apparent from the following Detailed
Description, the drawings, and the claims.
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Brief Description of the Drawings
Figures 1A-1B show the results from the RAND 36 Questionnaire. Figure 1A shows results from
the physical quality of life assessment in the placebo, 40 mg, and 80 mg group. Figure 1B shows results
from the psychological quality of life assessment in the placebo, 40 mg, and 80 mg group.
Figures 2A-2B show the results from the WIQ. Figure 2A shows results from the WIQ in the FAS
population. Figure 2B shows results from the WIQ in the diabetic population.

Detailed Description
The invention features methods to treat and/or alleviate pain, particularly neuropathic pain (e.g.,
diabetic peripheral neuropathy, post-herpetic neuralgia, trigeminal neuralgia, phantom limb pain, carpal
tunnel syndrome, sciatica, pudendal neuralgia, and central pain syndrome), modulate brain function, to
improve mood and/or psychological state, and treat disorders of brain development, such as autism.

Nitrite

Inorganic Nitrite

The pharmaceutically acceptable compositions of the invention include inorganic nitrite, e.g., a
salt or ester of nitrous acid (HNO,), or a pharmaceutically acceptable salt thereof. Nitrite salts can
include, without limitation, salts of alkali metals, e.g., sodium, potassium; salts of alkaline earth metals,
e.g., calcium, magnesium, and barium; and salts of organic bases, e.g., amine bases and inorganic
bases. Compounds of the invention also include all isotopes of atoms occurring in the intermediate or
final compounds. Isotopes include those atoms having the same atomic number but different mass
numbers. For example, isotopes of hydrogen include tritium and deuterium. The term “compound,” as
used herein with respect to any inorganic nitrite or pharmaceutically acceptable salt, solvate, or prodrug
thereof. All compounds, and pharmaceutical acceptable salts thereof, are also meant to include solvated
(e.g., hydrated) forms. Nitrite has the chemical formula NO,” and may exist as an ion in water. Sodium
nitrite has the chemical formula NaNO, and typically dissolves in water to form the sodium ion Na* and
the nitrite ion NO,. It will further be understood that the present invention encompasses all such solvated
forms (e.g., hydrates) of the nitrite compounds. Exemplary nitrite compounds are described in WO
2008/105730, which is hereby incorporated by reference.

In addition to sodium nitrite, representative inorganic nitrite compounds include: ammonium
nitrite (NH4NO3), barium nitrite (Ba(NO.),; €.g., anhydrous barium nitrite or barium nitrite monohydrate),
calcium nitrite (Ca(NOy).; e.9., anhydrous calcium nitrite or calcium nitrite monohydrate), cesium nitrite
(CsNO,), cobalt(ll) nitrite (Co(NO,),), cobalt(lll) potassium nitrite (CoK3(NOy); €.9., cobalt(lll) potassium
nitrite sesquihydrate), lithium nitrite (LINOy; e.g., anhydrous lithium nitrite or lithium nitrite monohydrate),
magnesium nitrite (MgNOo; e.g., magnesium nitrite trinydrate), postassium nitrite (KNOy), rubidium nitrite
(RbNOy), silver(l) nitrite (AgNOy), strontium nitrite (Sr(NO,).), and zinc nitrite (Zn(NOy)o).

The compounds of the present invention can be prepared in a variety of ways known to one of
ordinary skill in the art of chemical synthesis. Methods for preparing nitrite salts are well known in the art
and a wide range of precursors and nitrite salts are readily available commercially. Nitrites of the alkali
and alkaline earth metals can be synthesized by reacting a mixture of nitrogen monoxide (NO) and
nitrogen dioxide (NO,) with a corresponding metal hydroxide solution, as well as through the thermal
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decomposition of the corresponding nitrate. Other nitrites are available through the reduction of the
corresponding nitrates.

The present compounds can be prepared from readily available starting materials using the
methods and procedures known in the art. It will be appreciated that where typical or preferred process
conditions (i.e., reaction temperatures, times, mole ratios of reactants, solvents, pressures, etc.) are
given, other process conditions can also be used unless otherwise stated. Optimum reaction conditions
may vary with the particular reactants or solvent used, but such conditions can be determined by one of
ordinary skill in the art by routine optimization procedures.

Suitable pharmaceutically acceptable salts include, for example, sodium nitrite, potassium nitrite,
or calcium nitrite. Still other exemplary salts are found in Remington’s Pharmaceutical Sciences, 17th
ed., Mack Publishing Company, Easton, Pa., 1985, p. 1418, Berge et al., J. Pharmaceutical Sciences
66:1-19, 1977 and Pharmaceutical Salts: Properties, Selection, and Use, (Eds. P.H. Stahl and C.G.
Wermuth), Wiley-VCH, 2008, each of which is incorporated herein by reference in its entirety.

Pharmaceutical Compositions

When employed as pharmaceuticals, inorganic nitrite, e.g., a salt of nitrous acid (HNO,) such as
NaNO,, or a pharmaceutically acceptable salt, solvate, or prodrug thereof can be administered in the form
of pharmaceutical compositions. These compositions can be prepared in a manner well known in the
pharmaceutical art, and can be administered by a variety of routes, depending upon whether local or
systemic treatment is desired and upon the area to be treated. Administration may be topical, parenteral,
intravenous, intra-arterial, subcutaneous, intramuscular, intracranial, intraorbital, ophthalmic,
intraventricular, intracapsular, intraspinal, intracisternal, intraperitoneal, intranasal, aerosol, by
suppositories, or oral administration. In one embodiment, the inorganic nitrite is administered in a
pharmaceutical composition taught in U.S. Patent Application No. 12/904,791, hereby incorporated by
reference.

The pharmaceutical composition can contain one or more pharmaceutically acceptable carriers.
In making a pharmaceutical composition for use in a method of the invention, the inorganic nitrite,
pharmaceutically acceptable salt, solvate, or prodrug thereof is typically mixed with an excipient, diluted
by an excipient or enclosed within such a carrier in the form of, for example, a capsule, sachet, paper, or
other container. When the excipient serves as a diluent, it can be a solid, semisolid, or liquid material
(e.g., normal saline), which acts as a vehicle, carrier or medium for the active ingredient. Thus, the
compositions can be in the form of tablets, powders, lozenges, sachets, cachets, elixirs, suspensions,
emulsions, solutions, syrups, and soft and hard gelatin capsules. As is known in the art, the type of
diluent can vary depending upon the intended route of administration. The resulting compositions can
include additional agents, such as preservatives.

The therapeutic agents of the invention can be administered alone, or in a mixture, in the
presence of a pharmaceutically acceptable excipient or carrier. The excipient or carrier is selected on the
basis of the mode and route of administration. Suitable pharmaceutical carriers, as well as
pharmaceutical necessities for use in pharmaceutical formulations, are described in Remington: The
Science and Practice of Pharmacy, 21* Ed., Gennaro, Ed., Lippencott Williams & Wilkins (2005), a well-
known reference text in this field, and in the USP/NF (United States Pharmacopeia and the National
Formulary). Examples of suitable excipients are lactose, dextrose, sucrose, sorbitol, mannitol, starches,
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gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium silicate, microcrystalline cellulose,
polyvinylpyrrolidone, cellulose, water, syrup, and methyl cellulose. The formulations can additionally
include: lubricating agents such as talc, magnesium stearate, and mineral oil; wetting agents; emulsifying
and suspending agents; preserving agents such as methyl- and propylhydroxy-benzoates; sweetening
agents; and flavoring agents. Other exemplary excipients are described in Handbook of Pharmaceutical
Excipients, 6" Edition, Rowe et al., Eds., Pharmaceutical Press (2009).

The pharmaceutical composition can include nitrate salts, or prodrugs thereof, or other
therapeutic agents. Exemplary nitrate salts are described in WO 2008/105730. Exemplary therapeutic
agents that may be included in the compositions described herein are provided herein.

The pharmaceutical compositions can be formulated so as to provide immediate, extended, or
delayed release of the active ingredient after administration to the patient by employing procedures
known in the art.

The compositions can be formulated in a unit dosage form, each dosage containing, e.g., 0.1-500
mg of the active ingredient. For example, the dosages can contain from about 0.1 mg to about 50 mg,
from about 0.1 mg to about 40 mg, from about 0.1 mg to about 20 mg, from about 0.1 mg to about 10 mg,
from about 0.2 mg to about 20 mg, from about 0.3 mg to about 15 mg, from about 0.4 mg to about 10 mg,
from about 0.5 mg to about 1 mg; from about 0.5 mg to about 100 mg, from about 0.5 mg to about 50 mg,
from about 0.5 mg to about 30 mg,, from about 0.5 mg to about 20 mg, from about 0.5 mg to about 10
mg, from about 0.5 mg to about 5 mg; from about 1 mg from to about 50 mg, from about 1 mg to about 30
mg,, from about 1 mg to about 20 mg, from about 1 mg to about 10 mg, from about 1 mg to about 5 mg;
from about 5 mg to about 50 mg, from about 5 mg to about 20 mg, from about 5 mg to about 10 mg; from
about 10 mg to about 100 mg, from about 20 mg to about 200 mg, from about 30 mg to about 150 mg,
from about 40 mg to about 100 mg, from about 40 mg to about 80 mg of the active ingredient, or from
about 50 mg to about 80 mg of the active ingredient. For preparing solid compositions such as tablets,
the principal active ingredient is mixed with one or more pharmaceutical excipients to form a solid bulk
formulation composition containing a homogeneous mixture of a compound of the present invention.
When referring to these bulk formulation compositions as homogeneous, the active ingredient is typically
dispersed evenly throughout the composition so that the composition can be readily subdivided into
equally effective unit dosage forms such as tablets and capsules. This solid bulk formulation is then
subdivided into unit dosage forms of the type described above.

Compositions for Oral Administration

The pharmaceutical compositions contemplated by the invention include those formulated for oral
administration (“oral dosage forms”). Oral dosage forms can be, for example, in the form of tablets,
capsules, a liquid solution or suspension, a powder, or liquid or solid crystals, which contain the active
ingredient(s) in a mixture with non-toxic pharmaceutically acceptable excipients. These excipients may
be, for example, inert diluents or fillers (e.g., sucrose, sorbitol, sugar, mannitol, microcrystalline cellulose,
starches including potato starch, calcium carbonate, sodium chloride, lactose, calcium phosphate,
calcium sulfate, or sodium phosphate); granulating and disintegrating agents (e.g., cellulose derivatives
including microcrystalline cellulose, starches including potato starch, croscarmellose sodium, alginates, or
alginic acid); binding agents (e.g., sucrose, glucose, sorbitol, acacia, alginic acid, sodium alginate, gelatin,
starch, pregelatinized starch, microcrystalline cellulose, magnesium aluminum silicate,
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carboxymethylcellulose sodium, methylcellulose, hydroxypropyl methylcellulose, ethylcellulose,
polyvinylpyrrolidone, or polyethylene glycol); and lubricating agents, glidants, and antiadhesives (e.g.,
magnesium stearate, zinc stearate, stearic acid, silicas, hydrogenated vegetable oils, or talc). Other
pharmaceutically acceptable excipients can be colorants, flavoring agents, plasticizers, humectants,
buffering agents, and the like.

Formulations for oral administration may also be presented as chewable tablets, as hard gelatin
capsules wherein the active ingredient is mixed with an inert solid diluent (e.g., potato starch, lactose,
microcrystalline cellulose, calcium carbonate, calcium phosphate or kaolin), or as soft gelatin capsules
wherein the active ingredient is mixed with water or an oil medium, for example, peanut oil, liquid paraffin,
or olive oil. Powders, granulates, and pellets may be prepared using the ingredients mentioned above
under tablets and capsules in a conventional manner using, €.9., a mixer, a fluid bed apparatus or a spray
drying equipment.

Controlled release compositions for oral use may be constructed to release the active drug by
controlling the dissolution and/or the diffusion of the active drug substance. Any of a number of strategies
can be pursued in order to obtain controlled release and the targeted plasma concentration vs time
profile. In one example, controlled release is obtained by appropriate selection of various formulation
parameters and ingredients, including, e.g., various types of controlled release compositions and
coatings. Thus, the drug is formulated with appropriate excipients into a pharmaceutical composition that,
upon administration, releases the drug in a controlled manner. Examples include single or multiple unit
tablet or capsule compositions, oil solutions, suspensions, emulsions, microcapsules, microspheres,
nanoparticles, patches, and liposomes. In certain embodiments, compositions include biodegradable,
pH, and/or temperature-sensitive polymer coatings.

Dissolution or diffusion controlled release can be achieved by appropriate coating of a tablet,
capsule, pellet, or granulate formulation of compounds, or by incorporating the compound into an
appropriate matrix. A controlled release coating may include one or more of the coating substances
mentioned above and/or, e.g., shellac, beeswax, glycowax, castor wax, carnauba wax, stearyl alcohol,
glyceryl monostearate, glyceryl distearate, glycerol palmitostearate, ethylcellulose, acrylic resins, dl-
polylactic acid, cellulose acetate butyrate, polyvinyl chloride, polyvinyl acetate, vinyl pyrrolidone,
polyethylene, polymethacrylate, methylmethacrylate, 2-hydroxymethacrylate, methacrylate hydrogels, 1,3
butylene glycol, ethylene glycol methacrylate, and/or polyethylene glycols. In a controlled release matrix
formulation, the matrix material may also include, e.g., hydrated methylcellulose, carnauba wax and
stearyl alcohol, carbopol 934, silicone, glyceryl tristearate, methyl acrylate-methyl methacrylate, polyvinyl
chloride, polyethylene, and/or halogenated fluorocarbon.

The liquid forms in which the compounds and compositions of the present invention can be
incorporated for administration orally include aqueous solutions, suitably flavored syrups, aqueous or oil
suspensions, and flavored emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil, or

peanut oil, as well as elixirs and similar pharmaceutical vehicles.

Coatings

The pharmaceutical compositions formulated for oral delivery, such as tablets or capsules of the
present invention can be coated or otherwise compounded to provide a dosage form affording the
advantage of delayed or extended release. The coating may be adapted to release the active drug
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substance in a predetermined pattern (e.g., in order to achieve a controlled release formulation) or it may
be adapted not to release the active drug substance until after passage of the stomach, e.g., by use of an
enteric coating (e.g., polymers that are pH-sensitive (“pH controlled release”), polymers with a slow or pH-
dependent rate of swelling, dissolution or erosion (“time-controlled release”), polymers that are degraded
by enzymes (“enzyme-controlled release” or “biodegradable release”) and polymers that form firm layers
that are destroyed by an increase in pressure (“pressure-controlled release”)). Exemplary enteric
coatings that can be used in the pharmaceutical compositions described herein include sugar coatings,
film coatings (e.g., based on hydroxypropyl methylcellulose, methylcellulose, methyl
hydroxyethylcellulose, hydroxypropylcellulose, carboxymethylcellulose, acrylate copolymers, polyethylene
glycols and/or polyvinylpyrrolidone), or coatings based on methacrylic acid copolymer, cellulose acetate
phthalate, hydroxypropyl methylcellulose phthalate, hydroxypropyl methylcellulose acetate succinate,
polyvinyl acetate phthalate, shellac, and/or ethylcellulose. Furthermore, a time delay material such as, for
example, glyceryl monostearate or glyceryl distearate, may be employed.

For example, the tablet or capsule can comprise an inner dosage and an outer dosage
component, the latter being in the form of an envelope over the former. The two components can be
separated by an enteric layer which serves to resist disintegration in the stomach and permit the inner
component to pass intact into the duodenum or to be delayed in release.

When an enteric coating is used, desirably, a substantial amount of the drug is released in the
lower gastrointestinal tract.

In addition to coatings that effect delayed or extended release, the solid tablet compositions may
include a coating adapted to protect the composition from unwanted chemical changes (e.g., chemical
degradation prior to the release of the active drug substance). The coating may be applied on the solid
dosage form in a similar manner as that described in Encyclopedia of Pharmaceutical Technology, vols. 5
and 6, Eds. Swarbrick and Boyland, 2000.

Formulations for Colonic Drug Release

In some embodiments, colon-targeted drug delivery systems can be used. Exemplary

approaches include, but are not limited to:

(a) covalent linkage of the drug with the carrier to form a prodrug that is stable in the
stomach and small intestine and releases the drug in the large intestine upon enzymatic
transformation by the intestinal microflora; examples of these prodrugs include azo-
conjugates, cyclodextrin-conjugates, glycoside-conjugates, glucuronate conjugates,
dextran-conjugates, polypeptide and polymeric conjugates;

(o) approaches to deliver intact molecule to the colon, such as coating with pH-sensitive
polymers to release the drug at neutral to alkaline pH, or coating with biodegradable
polymers which release the drug upon degradation by the bacteria in the colon;

(c) embedding the drug in biodegradable matrices and hydrogels which release the drug in
response to the pH or biodegradation;

(d) time released systems where once the multicoated formulation passes the stomach, the
drug is released after a lag time of 3-5 hrs which is equivalent to the transit time of the

small intestine;
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(e) using redox-sensitive polymers where a combination of azo and disulfide polymers,
provide drug release in response to the redox potential of the colon;
() using bioadhesive polymers which selectively adhere to the colonic mucosa slowly
releasing the drug; and
(9) osmotic controlled drug delivery where the drug is released through semi-permeable
membrane due to osmotic pressure.

Routes of Administration

The compositions described herein may be administered to a patient in a variety of forms
depending on the selected route of administration, as will be understood by those skilled in the art and as
relating to the particular disease or condition to be treated. The compositions used in the methods
described herein may be administered, for example, by topical, enteral, or parenteral applications.
Topical applications include but are not limited to epicutaneous, inhalation, enema, eye drops, ear drops,
and applications through mucous membranes in the body. Enteral applications include oral
administration, rectal administration, vaginal administration, and gastric feeding tubes. Parenteral
administration includes intravenous, intraarterial, intracapsular, intraorbital, intracardiac, intradermal,
transtracheal, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal, epidural, intrastemal,
intraperitoneal, subcutaneous, intramuscular, transepithelial, nasal, intrapulmonary, intrathecal, rectal,
and topical modes of administration. Parenteral administration may be by continuous infusion over a
selected period of time.

For intravenous or intrathecal delivery or direct injection, the composition must be sterile and fluid
to the extent that the composition is deliverable by syringe. In addition to water, the carrier can be an
isotonic buffered saline solution, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyetheylene glycol, and the like), and suitable mixtures thereof. Proper fluidity can be maintained, for
example, by use of coating such as lecithin, by maintenance of required particle size in the case of
dispersion and by use of surfactants. In many cases, it is preferable to include isotonic agents, for
example, sugars, polyalcohols such as mannitol or sorbitol, and sodium chloride in the composition.
Long-term absorption of the injectable compositions can be brought about by including in the composition
an agent which delays absorption, for example, aluminum monostearate or gelatin.

The choice of the route of administration will depend on whether a local or systemic effect is to be
achieved. For example, for local effects, the composition can be formulated for topical administration and
applied directly where its action is desired. For systemic, long term effects, the composition can be
formulated for enteral administration and given via the digestive tract. For system, immediate and/or
short term effects, the composition can be formulated for parenteral administration and given by routes
other than through the digestive tract.

Parenteral Administration

Within the scope of the present invention are also parenteral depot systems from biodegradable
polymers. These systems are injected or implanted into the muscle or subcutaneous tissue and release
the incorporated drug over extended periods of time, ranging from several days to several months. Both
the characteristics of the polymer and the structure of the device can control the release kinetics which
can be either continuous or pulsatile. Polymer-based parenteral depot systems can be classified as
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implants or microparticles. The former are cylindrical devices injected into the subcutaneous tissue
whereas the latter are defined as spherical particles in the range of 10 — 100 um. Extrusion, compression
or injection molding are used to manufacture implants whereas for microparticles, the phase separation
method, the spray-drying technique and the water-in-oil-in-water emulsion techniques are frequently
employed. The most commonly used biodegradable polymers to form microparticles are polyesters from
lactic and/or glycolic acid, e.g. poly(glycolic acid) and poly(L-lactic acid) (PLG/PLA microspheres). Of
particular interest are in situ forming depot systems, such as thermoplastic pastes and gelling systems
formed by solidification, by cooling, or due to the sol-gel transition, cross-linking systems and organogels
formed by amphiphilic lipids. Examples of thermosensitive polymers used in the aforementioned systems
include, N-isopropylacrylamide, poloxamers (ethylene oxide and propylene oxide block copolymers, such
as poloxamer 188 and 407), poly(N-vinyl caprolactam), poly(siloethylene glycol), polyphosphazenes
derivatives and PLGA-PEG-PLGA.

Dosing Regimes

The present methods for modulating brain function, in particular improving mood and/or
psychological state, in the treatment of disorders of brain development, and in the treatment and/or
reduction of pain are carried out by administering an inorganic nitrite for a time and in an amount
sufficient to result in the improvement of mood and/or psychological state, in the treatment and/or
reduction of pain, and in the treatment of disorders of brain development.

The amount and frequency of administration of the compositions can vary depending on, for
example, what is being administered, the state of the patient, and the manner of administration. In
therapeutic applications, compositions can be administered to a patient suffering from pain (e.g.,
neuropathic pain, neuropathy, diabetic peripheral neuropathy) in an amount sufficient to relieve or least
partially relieve the symptoms of pain (e.g., discomfort, soreness, tightness, or stiffness) and its
complications (e.g., fatigue, sleeplessness, weakened immune system, depression, anxiety, stress,
irritability, or disability). The dosage is likely to depend on such variables as the type and extent of
progression of the pain (e.g., as determined by the “Pain Ladder” guideline from the World Health
Organization), the severity of the pain (e.g., acute, subacute, or chronic), the age, weight and generall
condition of the particular patient, the relative biological efficacy of the composition selected, formulation
of the excipient, the route of administration, and the judgment of the attending clinician. Effective doses
can be extrapolated from dose- response curves derived from in vitro or animal model test system. An
effective dose is a dose that produces a desirable clinical outcome by, for example, improving a sign or
symptom of pain or slowing its progression.

The amount of inorganic nitrite per dose can vary. For example, a subject can receive from about
0.1 pg/kg to about 10,000 pyg/kg. Generally, the nitrite is administered in an amount such that the peak
plasma concentration ranges from 150 nM-250 yM. Exemplary dosage amounts can fall between about
0.1 to about 2000 pg/kg; about 0.5 to about 1000 pg/kg; about 0.5 to about 2000 pg/kg; about 100 to
about 1500 pg/kg; about 0.5 pg/kg to about 500 pg/kg; about 0.5 pg/kg to about 250 pg/kg; about 0.5
Mg/kg to about 100 pg/kg; about 0.5 pg/kg to about 50 pg/kg; about 100 to about 350 pg/kg; about 340 to
about 750 pg/kg; or about 750 to about 1000 pg/kg. Exemplary dosages can be about 8.25 ug/kg, about
10 pg/kg, about 16.5 pg/kg, about 20 pg/kg, about 30 pg/kg, about 50 pg/kg, about 100 pg/kg, about 165
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pg/kg, about 200 pg/kg, about 500 pg/kg, about 750 pg/kg, about 1000 pg/kg, about 1250 pg/kg, about
1500 pg/kg, about 1750 pg/kg, or about 2000 pg/kg. Exemplary peak plasma concentrations can range
from 0.05-10 yM, 0.1-10 yM, 0.1-5.0 yM, or 0.1-1 uM. The peak plasma concentrations may be
maintained for 2-14 hours, 4-14 hours, 6-14 hours, 6-12 hours, or 6-10 hours.

The frequency of treatment may also vary. The subject can be treated one or more times per day
(e.g., once, twice, three, four or more times) or every so-many hours (e.g., about every 2, 4, 6, 8, 12, or
24 hours). Preferably, the pharmaceutical composition is administered 1 or 2 times per 24 hours. The
time course of treatment may be of varying duration, e.g., for two, three, four, five, six, seven, eight, nine,
ten, or more days, two weeks, 1 month, 2 months, 4 months, 6 months, 8 months, 10 months, or more
than one year. For example, the treatment can be twice a day for three days, twice a day for seven days,
twice a day for ten days. Treatment cycles can be repeated at intervals, for example weekly, bimonthly or
monthly, which are separated by periods in which no treatment is given. The treatment can be a single
treatment or can last as long as the life span of the subject (e.g., many years).

Kits

Any of the pharmaceutical compositions described herein can be used together with a set of
instructions, i.e., to form a kit. The kit may include instructions for use of the pharmaceutical compositions
as a therapy as described herein. For example, the instructions may provide dosing and therapeutic
regimes for use of the compounds of the invention for modulating brain function, in particular improving
mood and/or psychological state, in the treatment of disorders of brain development, and in the treatment
and/or reduction of pain.

Methods of Treatment

The present invention provides nutritional and pharmaceutical compositions of nitrite, e.g.,
inorganic nitrite, or a pharmaceutically acceptable prodrug thereof, for both prophylactic and therapeutic
nutritional supplementation, specifically in maintaining a balance in psychological state and alleviating
pain (e.g., chronic pain). Specifically, the present invention relates to novel compositions of nitrite, e.g.,
inorganic nitrite, or a pharmaceutically acceptable prodrug thereof, that can be used to treat patients with
acute pain, subacute pain, or chronic pain (e.g., pain that lasts longer than three to six months or pain
that extend beyond the expected period of healing, and/or pain that originates from an initial trauma/injury
or infection, or pain that may be an ongoing cause associated with neuropathic pain (e.g., diabetic
peripheral neuropathy, post-herpetic neuralgia, trigeminal neuralgia, phantom limb pain, carpal tunnel
syndrome, sciatica, pudendal neuralgia, complex regional pain syndrome, sensory polyneuropathies,
mono-neuropathies, or central pain syndrome, headaches, joint pain, backaches, sinus pain, muscle pain,
nerve pain, and pain affecting specific parts of the body, such as shoulders, pelvis, and neck, and/or pain
that is associated with lower back pain, arthritis, headache, multiple sclerosis, fibromyalgia, shingles,
nerve damage, or cancer. The present invention also relates to novel compositions of nitrite, e.g.,
inorganic nitrite, or a pharmaceutically acceptable prodrug thereof, that can be used to treat patients with
mood disorders and/or an imbalance in psychological state, and disorders of brain development.

14



10

15

20

25

30

35

40

WO 2014/130691 PCT/US2014/017432
Pain
Following the clinical trials described in the Examples below, it was observed that patients who
were taking the compositions of the invention also reported a reduction in pain. Therefore, it was
postulated that the compositions of the invention may be useful in the treatment or reduction of pain in
general and neuropathic pain in preferred embodiments.

Neuropathic pain

Neuropathic pain can take a variety of forms depending on its origin and can be characterized as
acute, subacute, or chronic depending on the duration. Acute pain can last anywhere from a couple
hours to less than 30 days. Subacute pain can last from one to six months and chronic pain is
characterized as pain that lasts longer than three to six months or pain that extend beyond the expected
period of healing. In neuropathic pain, the pain may be described as being peripheral neuropathic if the
initiating injury occurs as a result of a complete or partial transection of a nerve or trauma to a nerve
plexus. Peripheral neuropathy can result from traumatic injuries, infections, metabolic disorders,
diabetes, and/or exposure to toxins. Alternatively, neuropathic pain is described as being central
neuropathic following a lesion to the central nervous system, such as a spinal cord injury or a
cerebrovascular accident. The methods of the invention include administration of the compositions
described herein to treat neuropathic pain. Types of neuropathic pain include but are not limited to:
diabetic peripheral neuropathy, post-herpetic neuralgia, trigeminal neuralgia, phantom limb pain, carpal
tunnel syndrome, sciatica, pudendal neuralgia, complex regional pain syndrome, sensory

polyneuropathies, mono-neuropathies, and central pain syndrome.

Neuropathy

The compositions described herein are useful for the treatment of neuropathy, in particular,
diabetic peripheral neuropathy. Neuropathy can have many causes such as sustained injury or exposure
to toxins or chronic diseases (e.g., Parkinson’s multiple sclerosis, autoimmune diseases, and diabetes),
with diabetes as the biggest risk factor. In diabetic patients, it typically takes many years for neuropathy
to develop as nerve damages result over time due to prolonged exposure to the damaging effects of high
blood glucose levels. The longer a subject has diabetes, the higher the risk of developing neuropathy.
The compositions described herein can be administered prophylactically to a subject having diabetes to
prevent or reduce the risk of developing diabetic peripheral neuropathy or therapeutically to treat diabetic
peripheral neuropathy.

Without wishing to be bound by theory, the compositions of nitrite described herein may be
especially beneficial to a diabetic subject through its indirect effect on the sorbitol-aldose reductase
pathway, which is implicated in diabetic complications. In diabetic subjects with a high hyperglycemic
state, the affinity for aldose reductase for glucose increases which leads to higher levels of sorbitol and
lower NADPH. NADPH specifically acts to promote nitric oxide (NO) and glutathione production, which
results in vasodilation. The oxidation of NADPH to NADP+ is also necessary to prevent reactive oxygen
species from forming. The lower NADPH levels in diabetic subjects inhibit NO production and may alone
lead to neuronal cell death and pain. Thus, the ability to replenish the NO supply would in some
instances ameliorate symptoms of neuropathic pain in subjects with diabetes.
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Inflammatory pain

Inflammatory pain is a form of pain that is caused by tissue injury or inflammation (e.g., in
postoperative pain or rheumatoid arthritis). Following a peripheral nerve injury, symptoms are typically
experienced in a chronic fashion, distal to the site of injury and are characterized by hyperesthesia
(enhanced sensitivity to a natural stimulus), hyperalgesia (abnormal sensitivity to a noxious stimulus),
allodynia (widespread tenderness associated with hypersensitivity to normally innocuous tactile stimuli),
and/or spontaneous burning or shooting lancinating pain. In inflammatory pain, symptoms are apparent,
at least initially, at the site of injury or inflamed tissues and typically accompany arthritis-associated pain,
musculo-skeletal pain, and postoperative pain. The different types of pain may coexist or pain may be
transformed from inflammatory to neuropathic during the natural course of the disease, as in post-
herpetic neuralgia.

Nociceptive pain

Nociceptive pain is the pain experienced in response to a noxious stimulus, such as a needle
prick or during trauma or surgery. Nociceptive pain may be divided into superficial and deep, and deep
pain into deep somatic and visceral. Superficial pain is initiated by activation of nociceptors in the skin or
superficial tissues. Deep somatic pain is initiated by stimulation of nociceptors in ligaments, tendons,
bones, blood vessels, fasciae and muscles, and is dull, aching, poorly-localized pain. Visceral pain
originates in the viscera (organs). Visceral pain may be well-localized, but often it is extremely difficult to
locate, and several visceral regions produce referred pain when damaged or inflamed, where the
sensation is located in an area distant from the site of pathology or injury.

Other types of pain

Functional pain refers to conditions in which there is no obvious peripheral pathology or lesion to
the nervous system. This particular form of pain is generated by abnormal function of the nervous system
and conditions characterized by such pain include fibromyalgia, tension-type headache, and irritable
bowel syndrome.

Common conditions associated with chronic pain include but are not limited to back injuries (e.g.,
slipped or bulging discs, spinal stenosis, compression fractures, soft tissue damage, traumatic fractures,
and structural deformities), headaches (e.g., muscle tension headaches, eye strain headaches,
migraines, cluster headaches), joint pain (e.g., osteoarthritis, rheumatoid arthritis, and repetitive strain
injury), fibromyalgia, and pain associated with cancer (e.g., leukemia, brain cancer, bladder cancer,
breast cancer, cervical cancer, colorectal cancer, endometrial cancer, esophageal cancer, head and neck
cancer, liver cancer, lung cancer, lymphoma, ovarian cancer, pancreatic cancer, prostate cancer, renal
cancer, skin cancer, stomach cancer, testis cancer, thyroid cancer, and urothelial cancer).

The pharmaceutical compositions and methods described herein may be useful for the treatment,
reduction, or prevention of various forms of pain, namely inflammatory pain, nociceptive pain, functional
pain, and neuropathic pain, whether acute or chronic. Exemplary conditions that may be associated with
pain include, for example, soft tissue, joint, bone inflammation and/or damage (e.g., acute trauma,
osteoarthritis, or rheumatoid arthritis), myofascial pain syndromes (fibromylagia), headaches (including
cluster headache, migraine, and tension type headache), myocardial infarction, angina, ischemic
cardiovascular disease, post-stroke pain, sickle cell anemia, peripheral vascular occlusive disease,
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cancer, inflammatory conditions of the skin or joints, diabetic neuropathy, and acute tissue damage from
surgery or traumatic injury (e.g., burns, lacerations, or fractures).

The present invention may also be useful for the treatment or reduction of musculo-skeletal pain
(after trauma, infections, and exercise), neuropathic pain caused by spinal cord injury, tumors,
compression, inflammation, dental pain, episiotomy pain, deep and visceral pain (e.g., heart pain, bladder
pain, or pelvic organ pain), muscle pain, eye pain, orofacial pain (e.g., odontalgia, trigeminal neuralgia,
glossopharyngeal neuralgia), abdominal pain, gynecological pain (e.g., dysmenorrhea and labor pain),
pain associated with nerve and root damage due to trauma, compression, inflammation, toxic chemicals,
metabolic disorders, hereditary conditions, infections, vasculitis and autoimmune diseases, central
nervous system pain, such as pain due to spinal cord or brain stem damage, cerebrovascular accidents,
tumors, infections, demyelinating diseases including multiple sclerosis, low back pain, sciatica, and post-
operative pain.

Assessment of Efficacy

The compositions described herein can be tested for efficacy in any standard animal model of
pain. Various models test the sensitivity of normal animals to intense or noxious stimuli (physiological or
nociceptive pain). These tests include responses to thermal, mechanical, or chemical stimuli. Thermal
stimuli usually involve the application of hot stimuli (typically varying between 42 -55 °C) including, for
example: radiant heat to the tail (the tail flick test), radiant heat to the plantar surface of the hindpaw (the
Hargreaves test), the hotplate test, and immersion of the hindpaw or tail into hot water. Immersion in cold
water, acetone evaporation, or cold plate tests may also be used to test cold pain responsiveness. Tests
involving mechanical stimuli typically measure the threshold for eliciting a withdrawal reflex of the
hindpaw to graded strength monofilament von Frey hairs or to a sustained pressure stimulus to a paw
(e.g., the Ugo Basile analgesiometer). The duration of a response to a standard pinprick may also be
measured. When using a chemical stimulus, the response to the application or injection of a chemical
irritant (e.g., capsaicin, mustard oil, bradykinin, ATP, formalin, acetic acid) to the skin, muscle joints or
internal organs (e.g., bladder or peritoneum) is measured. In particular, the assessment of pain upon
administration of the compositions of the invention in diabetic peripheral neuropathy can be studied in
animal models such as the streptozotocin-induced diabetic rats and mice, which serves as a model of
peripheral neuropathy of type 1 diabetes (see, e.g., Tesch et al., Nephrology. 12(3):261-266, 2007), the
leptin deficient (ob/ob) mouse model, which serves as a model of peripheral neuropathy of type 2
diabetes (see, €.9., Drel et al., Diabetes. 55(12):3335-3343, 2006), the nonobese diabetic (NOD) mouse
model, spontaneously induced Ins2 Akita mouse model, Db/Db leptin receptor deficient mouse model,
WBN/Kob spontaneous diabetic rat model, SDT fatty rat model, high fat diet C5BL/6J mouse model, and
Rhesus monkey PDN model (see, e.g., Islam, J Diabetes Res. 2013: 149452, 2013).

In addition, various tests assess pain sensitization by measuring changes in the excitability of the
peripheral or central components of the pain neural pathway. In this regard, peripheral sensitization (i.e.,
changes in the threshold and responsiveness of high threshold nociceptors) can be induced by repeated
heat stimuli as well as the application or injection of sensitizing chemicals (e.g., prostaglandins,
bradykinin, histamine, serotonin, capsaicin, or mustard oil). Central sensitization (i.e., changes in the
excitability of neurons in the central nervous system induced by activity in peripheral pain fibers) can be
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induced by noxious stimuli (e.g., heat), chemical stimuli (e.g., injection or application of chemical irritants),
or electrical activation of sensory fibers.

Various pain tests developed to measure the effect of peripheral inflammation on pain sensitivity
can also be used to study the efficacy of the compositions described herein (Stein et al., Pharmacol.
Biochem. Behav. (1988) 31: 445-451; Woolf et al., Neurosci. (1994) 62: 327-331). Additionally, various
tests assess peripheral neuropathic pain using lesions of the peripheral nervous system. One such
example is the “axotomy pain model” (Watson, J. Physiol. (1973) 231:41). Other similar tests include the
SNL test which involves the ligation of a spinal segmental nerve (Kim and Chung Pain (1992) 50: 355),
the Seltzer model involving partial nerve injury (Seltzer, Pain (1990) 43: 205-18), the spared nerve injury
(SNI) model (Decosterd and Woolf, Pain (2000) 87:149), chronic constriction injury (CCI) model (Bennett
(1993) Muscle Nerve 16: 1040), tests involving toxic neuropathies such as diabetes (streptozocin model),
pyridoxine neuropathy, taxol, vincristine, and other antineoplastic agent-induced neuropathies, tests
involving ischaemia to a nerve, peripheral neuritis models (e.g., CFA applied peri-neurally), models of
post-herpetic neuralgia using HSV infection, and compression models.

Chronic pain has been characterized as a disease affecting brain structure and function.
Magnetic resonance imaging studies have shown abnormal anatomical and functional connectivity, even
during rest involving areas related to the processing of pain. Persistent pain has also been shown to
cause grey matter loss, reversible once the pain has resolved. Thus, measures of neuroplasticity can be
used to assess the efficacy of the compositions described herein. Brain electroencephalogram (EEG)
can be used to measure the changes in relative beta activity, alpha activity, and theta activity in subjects
taking with the composition compared to subjects not taking the composition.

Neuropathy affects the motor fibers or the large sensory fibers and traditional tools such as
electromyography and nerve conduction studies are useful for determining the efficacy of administration
of the compositions described herein to a subject. Quantitative sensory testing can also be used to
determine efficacy of treatment. Quantitative sensory testing involves the application of controlled
mechanical, thermal, or chemical stimuli. Subjects report their perception of the stimulus and indicate the
point at which it becomes painful, which allows an evaluation of the subject's sensory threshold for
various types of stimuli. Other in vivo assays to measure effectiveness of the compositions include
monofilament testing and nerve conduction velocity testing. Skin biopsies maybe also be useful for
monitoring response to therapy or disease progression. Skin biopsies require a small sample of the
epidermis be taken, using local anesthetic, from anywhere on the body. The biopsy sample is
immunolabeled with an antibody against PGP9.5, a panaxonal marker so the small sensory nerve
endings in the skin can be seen and counted using a light microscope. Skin biopsies allow quantitative
measurement of the sensory nerve endings in the epidermis because they exist as individual nerve
endings that can be counted. Normative data are available to show the normal density of cutaneous
nerve endings and provide a point of comparison for the test subject. Other ex vivo efficacy testing
include histopathology or biopsy of tissues to Iook for changes in axonal atrophy, axonal dystrophy in
myelination (i.e., demyelination), and reduced numbers of large myelinated fibers.

In all of the above tests, outcome measures may be assessed, for example, according to
behavior, electrophysiology, neurochemistry, or imaging techniques to detect changes in neural activity.
In all of the above tests, an improvement in pain reduction can also be assessed by determining the
pharmacological and non-pharmacological characteristics of pain such as pain intensity (as measure on a
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standardized pain scale), pattern (e.g., constant, intermittent), location, radiation, frequency, timing, and
duration, impact on quality of life (sleep, function, appetite, and mood).

Mood Disorders and Imbalance of Psychological State

NO signaling in the brain can modulate a range of processes such as various forms of plasticity
(long term potentiation and depression, LTP and LTD), regulating rhythmic activity, including gut motility,
respiratory rhythm, circadian rhythms, locomotor, and thalamocortical oscilliation. The compositions
described herein are effective NO-donor compounds delivering NO to specific sites, therefore these
compositions may also be useful in modulating brain function, in particular improving mood and/or
psychological state, and in the treatment of mood disorders, by maintaining a balance in the levels of NO.

The term mood disorder refers to the underlying or longitudinal emotional state observed in a
subject. Two groups of mood disorders are broadly recognized; the division is based on whether a manic
or hypomanic episode has ever been present. Thus, there are depressive disorders, of which the best-
known and most researched is major depressive disorder (MDD) and bipolar disorder (BD), characterized
by intermittent episodes of mania or hypomania, usually interlaced with depressive episodes. There are
also forms of depression of MDD and BD that are less severe and are known as dysthymic disorder (in
relation to MDD) and cyclothymic disorder (in relation to BD).

Other types of depressive disorders include but are not limited to: atypical depression,
melancholic depression, psychotic major depression, catatonic depression, postpartum depression,
seasonal affective disorder, and depressive disorder not otherwise specified (DD-NOS). Bipolar disorders
include: bipolar I, bipolar Il, cyclothymia, and bipolar disorder not otherwise specified (BD-NOS). Mood
disorders can also be classified as substance induced. These substance-induced mood disorders
include: alcohol-induced mood disorders, bezodiazepine-induced mood disorders, and stimulant-induced
mood disorders (e.g., amphetamine, methamphetamine, and cocaine)

Disorders of Brain Development

NO is also involved in learning and memory mechanism through mediation of specific forms of
LTP. As such, the compositions described herein may also be useful in treating disorders of brain
development such as: impairment in learning and memory, autistic disorder, Rett syndrome, childhood
disintegrative disorder, pervasive developmental disorder-not otherwise specified (PDD-NOS), and
Asperger syndrome. Autism is a disorder of neural development characterized by impaired social
interaction and communication, and by restricted and repetitive behavior.

Autism affects information processing in the brain by altering how nerve cells and their synapses
connect and organize. Austism is among one of the three recognized disorders in the autism spectrum
(ASDs), the other two being Asperger syndrome, which lacks delays in cognitive development and
language, and pervasive developmental disorder. As autism is caused by neurological dysfunctions, the
compositions of the invention may also be useful in the treatment of autism and related neural
development disorders.

Rett syndrome, originally termed as cerebroatrophic hyperammonemia, is a neurodevelopmental
disorder of the grey matter of the brainthat almost exclusively affects females but has also been found in
male patients. The clinical features include small hands and feet and a deceleration of the rate of head
growth (including microcephaly in some). Repetitive stereotyped hand movements, such as wringing
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and/or repeatedly putting hands into the mouth, are also common clinical features. Subjects with Rett
syndrome are prone to gastrointestinal disorders and up to 80% have seizures and typically have no
verbal skills. About 50% of individuals affected are not ambulatory. Scoliosis, growth failure, and
constipation are very common features of Rett syndrome and can be problematic. Rett syndrome is listed
under the broad category of pervasive developmental disorders.

Childhood disintegrative disorder (CDD), also known as Heller's syndrome and disintegrative
psychosis, is a rare condition characterized by late onset (>3 years of age) of developmental delays in
language, social function, and motor skills. CDD has some similarity to autism, and is sometimes
considered a low-functioning form of it, but an apparent period of fairly normal development is often noted
before a regression in skills or a series of regressions in skills. Many children are already somewhat
delayed when the disorder becomes apparent, but these delays are not always obvious in young children.
The age at which this regression can occur varies, and can be from age 2-10 with the definition of this
onset depending largely on opinion. Some children describe or appear to be reacting to hallucinations,
but the most obvious symptom is that skills apparently attained are lost.

Combination Therapy/Treatment

The compositions and methods of the invention can also be used in conjunction with other
remedies known in the art that are used to treat pain, mood disorders and/or imbalances in psychological
state, or disorders of brain development including non-steroidal anti-inflammatory drugs (NSAIDs),
corticosteroids, acetaminophen, opioids, muscle relaxants, anti-anxiety drugs, anti-depressants, anti-
convulsant drugs, antipsychotics, mood stabilizers, lithium, and serotonin reuptake inhibitors (SSRIs).
The compositions and methods of the invention can also be used in conjunction with other forms of
treatment including but not limited to: cognitive-behavioral therapies, music therapies, art therapies, group
therapies, psychotherapies, physical exercise, pet therapies, communication therapies, educational
therapies, and family therapies. The choice of specific treatment may vary and will depend upon the
severity of the pain, mood disorder, or disorder of brain development, the subject’s general health, and
the judgment of the attending clinician.

For the treatment of neuropathic pain, the compositions of the invention can be used prior to,
concurrently with, or subsequent to administration of tricyclic antidepressants (TCAs), such as
amitriptyline , selective serotonin reuptake inhibitors (SSRIs) or norepinephrine inhibitors, such as
duloxetine, milnacipran, and venlafaxine, antiepileptic drugs (AEDs), such as gabapentin, pregabalin,
topiramate, and levetiracetam, and other neuropathic pain agents, such as nortriptyline, bupropion,
desipramine, nonsteroidal anti-inflammatories, opioids (e.g., codeine, lydrocodone, hydromorphone,
methadone, morphine, oxycodone), lidocaine, gallium maltolate, and cannabinoids.

The present compositions can also be formulated in combination with one or more additional
active ingredients, which can include a pharmaceutical agent such NSAIDs (e.g., aspirin, ibuprofen,
ketoprofen, ketorolac tromethamine, and naproxen), corticosteroids (e.g., prednisolone,
methylprednisolone, hydrocortisone, amcinonide, fluocinonide, flunisolide, prednicarbate, betamethasone,
and triamcinolone acetonide), acetaminophen, opioids (e.g., morphine, fentanyl, oxcodone, codeine),
muscle relaxants (e.g., carisoprodol, cyclobenzaprine, and diazepam), anti-anxiety drugs (e.g.,
duloxetine, fluoxetine, alprazolam, escitalopram, and lorazepam), anti-depressants (e.g., desipramine,

amitriptyline, agomelatine, etoperidone, and phenelzine), anti-convulsant drugs (e.g., lithium carbonate,
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lithium citrate, topiramate, oxcarbazepine, and valproic acid), antipsychotics (e.g., aripiprazole, clozapine,
risperidone, asenaphine, and olanzapine), and SSRIs (e.g., citalopram, paroxetine, fluvoxamine, and
sertraline).

In one embodiment, any of the foregoing compounds may be formulation with an inorganic nitrite
(e.g., sodium nitrite) or administered along with an inorganic nitrite (e.g., sodium nitrite) to a patient
suffering from pain (e.g., diabetic neuropathy or another neuropathic pain). When co-administered, the
two compounds are desirably administered within 24 hours of each other (e.g., within 12 hours, 8 hours,
4, hours, 2 hours, 1 hour, 30 minutes, 15 minutes, or substantially simultaneously).

In some embodiments, the composition also includes an inorganic nitrate; in other embodiments,
the composition excludes inorganic nitrates. For example, the present composition can include inorganic
nitrite and nitrates in a ratio that is between 1-5 to 1-100 nitrite:nitrate, e.g., 1-5, 1-10, 1-30, 1-50, 1-70, or
1-100 nitrite:nitrate.

EXAMPLES
The following list of abbreviations and definitions of terms are used in the examples described

hereafter.

Abbreviations Term

ABI Ankle Brachial Index

ACS Acute Coronary Syndrome

AUC Area Under Curve

AE Adverse Event

BID Twice Daily

CBC Complete Blood Count

CFR Code of Federal Regulations

CHF Congestive Heart Failure

CNS Central Nervous System

Crnax Maximum Plasma Drug Concentration

Ciau Average Drug Concentration over
Dosing Interval

DBP Diastolic Blood Pressure

DLT Dose-Limiting Toxicity

ECG Electrocardiogram

eCRF Electronic Case Report Form

EDC Electronic Data Capture

FDA Food and Drug Administration

FMD Flow-Mediated Vasodilation

G6PD Glucose-6 Phosphate Dehydrogenase

HbA1c Hemoglobin Al1c

ICF Informed Consent Form

IL-6 Interleukin-6

IP Investigational Product

LOCF Last Observation Carried Forward

MDRD Modification of Diet in Renal Disease
Study

MetHb Methemoglobin

NO Nitric Oxide

NYHA New York Heart Association

PAD Peripheral Artery Disease

PD Pharmacodynamic

Pl Principal Investigator

PK Pharmacokinetic

QoL Quality of Life

RAND 36 RAND 36-ltem Short Form Health
Survey
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SAE Serious Adverse Event

SBP Systolic Blood Pressure

SD Standard Deviation

SICAM Soluble Intercellular Adhesion
Molecule

SOC System Organ Class

TIA Transient Ischemic Attack

VCAM Vascular cell adhesion protein

wIiQ Walking Impairment Questionnaire

Example 1: Phase 2a Clinical Studies

Study Rationale and Details

Sodium nitrite was investigated as a new therapy for improving function in subjects with PAD.
The overall goal of this dose-ranging study was to evaluate the safety, pharmacokinetics, tolerability, and
potential biological activity of multiple doses of oral sodium nitrite in subjects with PAD. As described in
detail above, the primary pathophysiology of PAD is related to the limitation in blood flow of the lower
extremities, resulting in limited exercise tolerance and decreased quality of life. A common feature of
PAD is endothelial dysfunction, decreased NO bioavailability, and depletion of NO stores, a finding that
may be compounded when PAD and metabolic diseases, such as diabetes, coexist. Sodium nitrite is an
inorganic salt that is found and metabolized in vivo. At physiological concentrations, sodium nitrite is
known to cause vasodilation.

The primary objective of this early stage clinical study was to evaluate the safety and tolerability
of multiple doses of twice daily 40 mg and 80 mg sodium nitrite compared with placebo over a 10 week
treatment period. The secondary objective of this study was to evaluate the pharmacokinetics of sodium
nitrite and to demonstrate the pharmacodynamic effect of sodium nitrite on measures of biologic activity
and functional measures of walking distance and claudication symptoms. Finally, the relationship
between doses, plasma concentration of sodium nitrite, and pharmacodynamic effects were characterized
and evaluated. In this study, multiple assessments of biological activity and ambulatory function were
made during standardized tests of arterial reactivity and claudication-limited exercise. The
pharmacodynamic assessments included: brachial artery flow-mediated vasodilation (FMD), six-minute
walk test, selected biomarkers of interest, quality of life questionnaires (WIQ & RAND 36).

The primary endpoints included: clinical safety and tolerability data including spontaneous AE
reporting, ECGs, vital signs, nursing/physician observation, and clinical laboratory values. The secondary
endpoints included flow-mediated vasodilation responses, maximal distance covered during a six-minute
walk test, plasma pharmacokinetics (including but not limited to AUC, Cpay, Ciau) 0f sodium nitrite and the
relationship to the pharmacodynamic assessments performed in this study, and quality of life (WIQ &
RAND 36). Furthermore, exploratory pharmacodynamic/biomarker endpoints included changes in
markers of inflammation, oxidative stress, metabolic function, angiogenesis, or other markers of
atherosclerotic disease, as data permitted (e.g. sodium nitrite, nitrite, nitrate, soluble intercellular
adhesion molecule (SICAM), Vascular cell adhesion protein (VCAM), F2-isoprostanes and Interleukin-6
(IL-8)).

The trial type was a randomized, double-blind, placebo-controlled, dose ranging, parallel design
multiple dosing study targeted on subjects with PAD. Subjects were at least 35 years of age, but not
greater than 85 years of age. If the subject experienced claudication, the subjects also had a 1 month
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history of stable PAD symptoms. Subjects were assigned to either the placebo or sodium nitrite treatment
group in accordance with the randomization schedule generated prior to the start of the study. Subjects
were randomized into the study by means of an interactive web response system (IWRS) through
electronic data capture (EDC) to receive one of the treatment regimens of either placebo, 40 mg BID or
80 mg BID. As this was a double-blind study, subjects, investigators, and site staff were blinded.
TheraVasc and CPC were also blinded. In the case of a medical emergency or in the event of a serious
medical condition, when knowledge of the investigational product was essential for the clinical
management or welfare of the subject, an investigator or other physician managing the subject could
unblind that subject’s treatment code. The investigator made every effort to contact the CPC Medical
Monitor before unblinding to discuss options. If the blind was broken for any reason and the investigator
was unable to contact CPC prior to unblinding, the investigator must notify CPC as soon as possible
following the unblinding incident without revealing the subject’s study treatment assignment, unless the
information was important to the safety of subjects remaining in the study. In addition, the investigator
would record the date and reason for revealing the blinded treatment assignment for that subject in the
appropriate data collection tool. If an expedited regulatory report to one or more regulatory agencies was
required, the report identified the subject’s treatment assignment. When applicable, a copy of the
regulatory report was sent to investigators in accordance with relevant regulations, CPC policy, or both.

The Investigational Product (IP)

Capsules of sodium nitrite at dose strength of 40 mg and 80 mg per capsule which were to be
stored at controlled room temperature (20 - 25 °C, 68-77 °F). Matching placebo capsules were also
supplied and stored at controlled room temperature. TV1001 was supplied in 50 count bottles dispensed
in accordance with the visit schedule described in Table 1. [P was stored under secure conditions.
Bilcare, Global Clinical Supplies labeled, stored and distributed the sodium nitrite and matching placebo.
IP was assigned and administered as described below. Table 2 describes details of the study drug.
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Table 2. Study Drug

Study Drug TVIont Placebo

Form Capsule Capsule

Available Unit does strength{s) 40 and 80 mg 40 and 80 mg matched

Route/ Administration Admnmstered orally Admmstered orally

Supplier TheraVase Inc. TheraVase Inc.

Manufacturer UPM Pharmaceuticals UPM Pharmaceuticals
6200 Seaforth Street, 6200 Seaforth Street.
Baltiznore, MD 21224 Baltimore, MD 21224

Subjects were instructed to return unused study medication and empty packaging at each study
visit; all returned capsules were counted and recorded on the appropriate form. Compliance was
calculated as the number of capsules taken divided by the number of capsules expected. If a subject was
taking fewer capsules than expected, the site staff would counsel the subject on the importance of IP
compliance. Investigators were responsible for receipt and proper storage of study medication, as well as
for maintaining records of product delivery to site, inventory at site, dispensing of product to each subject,
and return of product to TheraVasc, or designee, at the end of the study. All used, unused and partially
used medication packages were returned according to TheraVasc, or designee, instructions.

The study was stopped if there were significant changes in safety parameters or significant AEs
considered to be related to treatment with study medication (i.e., an imbalance in the safety profile in
subjects receiving active drug vs. placebo). An individual subject was withdrawn at the discretion of the
responsible investigator and the site study team for the reasons listed below as well as for other safety
reasons that may not be listed. In the event one or more subjects were withdrawn, additional subjects
were enrolled to ensure an adequate number of subjects complete the cohort. Specific reasons for an
individual subject to withdraw included but was not limited to:

e Subjects with a pattern of severe adverse events in any SOC, or cardiac monitoring findings as
determined by the investigator and/or the sponsor.

e Subjects with methemoglobin value =2 15% on any one occasion during study participation.

e Subjects with normal baseline blood pressure who experienced any of the following: an increase
in blood pressure to 160 mm Hg systolic and/or 90 mmHg diastolic that persists over 24 hours, an
increase from baseline blood pressure of 30 mm Hg systolic and/or 15 mm Hg diastolic that
persists over 24 hours, any symptomatic increase in blood pressure.

e Subjects with stable elevated blood pressure at baseline who experienced any of the following:
an increase in blood pressure to 180 mm Hg systolic and/or 100 mmHg diastolic that persists
over 24 hours, an increase from baseline blood pressure of 20 mm Hg systolic and/or 10 mm Hg
diastolic that persists over 24 hours, any symptomatic increase in blood pressure.

e Subjects who experienced a decrease from baseline blood pressure of 220 mm Hg systolic with
or without an increase of 10 beats per minute (BPM) pulse and the presence of symptoms.

Any subject who developed hypertension or hypotension requiring intervention were followed to
resolution, preferably until any intervention therapy was withdrawn.

There were no Data Monitoring Committee (DMC) in place for this study and safety was
monitored by the designated Study Medical Expert. A Steering Committee was formed comprising the
Sponsor's CEO, two clinicians with experience in clinical trials, a medical regulatory expert and a
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researcher with expertise in sodium nitrite and its biological effects. CPC provided monthly status reports
to the Committee on subject recruitment at each site, monitored reports of the site activities, and other
non-safety information regarding the trial. Similar reports were provided in a blinded manner by the
distributor of the bottle kits relative to the number of kits distributed to each site, returned bottles, and any
issues that arose in randomization or distribution of the IP, assuring that no information was provided to
the Committee as to the actual randomization. The Committee would discuss the reports and if any
protocol deviations or non-compliance to the investigator's agreement or general investigational plan were
noted, action was promptly taken to correct such deviations and secure compliance or discontinue
shipments of the investigational drug to the investigator, end the investigator's participation in the
investigation, require that all investigational drug be returned to the sponsor, and notified to the FDA. The
Committee monitored subject accrual at each site and when necessary discontinue sites that were failing
to enroll subjects and add additional sites. The Committee met within two calendar days upon receiving
any information that could affect subject safety. The Committee discussed all safety information with
CPC, and reported to the FDA and all active clinical investigators any information relevant to the safety of
the drug as required under 21 CFR 312.32. The committee made annual reports on the progress of the
investigations in accordance with 21 CFR 312.33. No interim analysis was planned for this study.

Study Visits

The study visits included the following components:
Screening

This visit was conducted within 14 to 21 days of Visit 1 — Randomization. A signed informed
consent form (ICF) was obtained before any study-specific assessments were performed. The following
screening assessments were performed: (1) Informed Consent, (2) Demographics, (3) Medical and
Medication History, (4) Physical Exam, (5) Supine Vital Signs, (6) Clinical Safety Labs, (7) Urine
Pregnancy Test, (8) Ankle Brachial Index, and (9) Evaluate Inclusion/Exclusion Criteria.

Visit 1-Randomization

This was considered Day 0 of the study. Subjects were randomized at this visit and given first
dose of study medication. The following assessments were performed: (1) Update Medical and
Medication History, (2) 12-Lead ECG, (3) Urine Pregnancy Test, (4) FMD (may be performed within 7
days prior to Visit 1), (5) Quality of Life Questionnaires (WIQ and RAND 36), (6) Six-Minute Walk Test, (7)
Evaluate Inclusion/Exclusion Criteria, (8) Study Medication Dispensed (the dose of study medication
occurred in clinic. Subjects remained on clinic site for safety follow-up until the last PK sampling was
complete), (8) PK Sampling (pre-dose and post-dose: 15, 30 minutes £ 5 minutes, and 1, 2, 4, 6 hours +
10 minutes), (9) MetHb Sampling (pre-dose and post-dose: 15, 30 minutes £ 5 minutes, and 1,2, 4, 6
hours = 10 minutes), (10) PD Biomarkers, (11) Postural Vital Signs, (12) Adverse Event/Concomitant
Medication Assessment (adverse events were captured following administration of the first dose), and
(13) Evaluate Study Stopping Criteria.
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Visit 2 (Day 1)

This visit was conducted 1 day (24 hours) +/- 4 hours following the time of first dose
administration at Visit 1. The subject must have taken the morning dose of the study medication in clinic
30 minutes (+/- 10 min) before PK sampling. The following assessments were performed: (1)
Administration of morning dose of study medication, (2) Clinical Safety Labs, (3) PK Sampling, (4) MetHb
Sampling, (4) Postural Vital Signs, (5) Adverse Event/Concomitant Medication Assessment, and (6)
Evaluate Study Stopping Criteria

Visit 3 (Day 4)

This visit was conducted 4 +/- 1 days following Visit 1. The subject must have taken the morning
dose of the study medication in clinic 30 minutes (+/- 10 min) before PK sampling. The following
assessments were performed: (1) Administration of morning dose of study medication, (2) Clinical Safety
Labs, (3) PK Sampling, (4) MetHb Sampling, (5) Postural Vital Signs, (6) Adverse Event/Concomitant
Medication Assessment, (7) Evaluate Study Stopping Criteria (if the subject does not meet stopping
criteria but does experience an increase in MetHb to 8% or higher, and optional safety visit at Day 7 was
scheduled as described below).

Optional Safety Visit (Day 7)

This visit was conducted only if the subject had a MetHb at Visit 3 of 8% or higher. It should be
conducted 7 days following Visit 1 +/- 1 day. The subject must have taken the morning dose of the study
medication in clinic 30 minutes (+/- 10 min) before MetHb sampling. The following assessments were
performed: (1) Administration of morning dose of study medication, (2) MetHb Sampling, (3) Postural Vital
Signs, (4) Adverse Event/Concomitant Medication Assessment, and (5) Evaluate Study Stopping Criteria

Visit 4 (Day 14)

This visit was conducted 14 +/- 2 days following Visit 1. The subject must have taken the
morning dose of the study medication in clinic 30 minutes (+/- 10 min) before PK sampling. The following
assessments were performed: (1) Administration of morning dose of study medication, (2) Clinical Safety
Labs, (3) PK Sampling, (4) MetHb Sampling, (5) Urine Pregnancy Test, (6) Postural Vital Signs, (7)
Adverse Event/Concomitant Medication Assessment, (8) Evaluate Study Stopping Criteria, (9) Study
Medication Compliance, and (10) Study Medication Dispensed

Visit 5 (Day 28)

This visit was conducted 28 +/- 2 days following Visit 1. The subject must have taken the
morning dose of the study medication in clinic 30 minutes (+/- 10 min) before PK sampling. The following
assessments were performed: (1) Administration of morning dose of study medication, (2) Clinical Safety
Labs, (3) PK Sampling, (4) MetHb Sampling, (5) Postural Vital Signs, (6) 12-Lead ECG, (7) Adverse
Event/Concomitant Medication Assessment, (8) Evaluate Study Stopping Criteria, (9) Study Medication
Compliance, and (10) Study Medication Dispensed

Phone Call 1

27



10

15

20

25

30

35

40

WO 2014/130691 PCT/US2014/017432

A phone call was placed to the subject 42 +/- 2 days following Visit 1. The subject was
questioned regarding any adverse events and changes to concomitant medications.

Phone Call 2
A phone call was placed to the subject 56 +/- 2 days following Visit 1. The subject was
questioned regarding any adverse events and changes to concomitant medications.

Visit 6 (Day 70)

This visit was conducted 70 +/- 2 days following Visit 1. The subject must have taken the
morning dose of the study medication in clinic 30 minutes (+/- 10 min) before PK sampling. The following
assessments were performed: (1) Administration of morning dose of study medication (2) Clinical Safety
Labs, (3) PK Sampling, (4) MetHb Sampling, (5) PD Biomarkers, (5) Postural Vital Signs, (6) FMD (may
be performed within 5days prior to Visit 6), (7) Quality of Life Questionnaires (WIQ and RAND 36), (8) Six-
Minute Walk Test, (9) Adverse Event/Concomitant Medication Assessment, (10) Evaluate Study Stopping
Criteria, and (11) Study Medication Compliance .

Visit 7 (Day 71)

This visit was conducted 1 day + 1 day following Visit 6. The subject must have taken the
morning dose of the study medication (dose escalation) in clinic 30 minutes (+/- 10 min) before PK
sampling. The following assessments were performed: (1) Study Medication Dispensed, (2)
Administration of morning dose of study medication (upon dispensing and administering study
medication, subjects were instructed to increase from 1 capsule BID to 2 capsules BID as described.
Subject remained in clinic for a 1 Y2 hours post dose observation), (3) Clinical Safety Labs, (4) PK
Sampling, (5) MetHb Sampling (subject remained in clinic until results were available), (6) Postural Vital
Signs, (7) Adverse Event/Concomitant Medication Assessment, (8) Evaluate Study Stopping Criteria (if
the subject did not meet stopping criteria but experienced an increase in MetHb to 8% or higher, a safety
visit at Day 70+2 was scheduled as described below in Optional Safety Visit (Visit 7 + 1), (9) Safety
Assessment (immediately prior to subject departure), (10) Evaluation of MetHb results, and (11) Seated
Vitals — Pulse Rate and BP.

Optional Safety Visit (Visit 7 + 1)

This visit was conducted only if the subject has a MetHb at Visit 7 of 8% or higher. It was
conducted 1 +1 day following Visit 7. The subject must have taken the morning dose of the study
medication in clinic 30 minutes (+/- 10 min) before MetHb sampling. The following assessments were
performed: (1) Administration of morning dose of study medication, (2) MetHb Sampling, (3) Postural Vital
Signs, (4) Adverse Event/Concomitant Medication Assessment, and (5) Evaluate Study Stopping Criteria.

Visit 8- Termination (Vist 7 + 6)

This visit was conducted 6 +/- 1 days following Visit 7. The subject must have taken the morning
dose of the study medication in clinic 30 minutes (+/- 10 min) before PK sampling. This would be the final
dose and study visit. The following assessments were performed: (1) Physical Exam, (2) Clinical Safety
Labs, (3) PK Sampling, (4) MetHb Sampling, (5) Urine Pregnancy Test, (6) Postural Vital Signs, (7) 12-
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Lead ECG, (8) Adverse Event/Concomitant Medication Assessment, and (9) Study Medication
Compliance
Follow-up Phone Call

A phone call was placed to the subject 7 +/- 1 days following Visit 8. If this subject early
terminates from the study, a phone call was placed to the subject 7 days following the ET visit +/- 1 day.
The subject was questioned regarding any adverse events and changes to concomitant medications.

Early Termination Visit (ET)

In the case that a subject must withdraw early from study participation for any reason prior to Visit
6, every effort was made to complete an early termination visit. The subject must have taken the morning
dose of the study medication in clinic 30 minutes (+/- 10 min) before PK sampling unless the subject was
withdrawn for safety and should stop taking IP immediately. The following assessments were performed:
(1) Administration of morning dose of study medication, if applicable, (2) Physical Exam, (3) Clinical
Safety Labs, (4) PK Sampling, (5) MetHb Sampling, (6) PD Biomarkers, (7) Postural Vital Signs, (8) 12-
Lead ECG, (9) FMD (may be performed within 5 days prior to ET Visit), (10) Quality of Life
Questionnaires (WIQ and RAND 36), (11) Six-Minute Walk Test, (12) Urine Pregnancy Test, (13) Adverse
Event/Concomitant Medication Assessment, and (14) Study Medication Compliance. Moreover, if early
termination occurred after Visit 6 but before the appropriate visit window for Visit 8, all procedures
required at Visit 8 were completed.

Selection and Withdrawal of Subjects

The inclusion criteria included subjects between the ages of 35 and 85 years. Subjects must be
either male or females post-menopausal, sterilized or using suitable birth control. Suitable birth control
must be total abstinence, male partner sterilization or double barrier method paired with using oral
contraception, injectable progestogen, implants of levonorgestrel, estrogenic vaginal ring, percutaneous
contraceptive patches, or intrauterine device (IUD). A history of peripheral artery disease (PAD) was
confirmed by medical chart or an ankle brachial index at rest of £ 0.90. If subjects received a medical
standard treatment for cardiac risk factors, subject must have been on a stable treatment for at least 1
month prior to Screening. If included in this regimen, treatments such as cilostazol, pentoxifylline, statins,
or angiotensin converting enzymes (ACE)-inhibitors; supervised exercise rehabilitation training;
participation in a formal smoking cessation program or prescription of medications for smoking cessation
were not changed significantly in the last month and were not expected to change over the duration of the
study. If subjects experienced claudication symptoms, subjects must have stable lower extremity
symptoms for at least 1 month (e.g. no change in claudication symptoms) prior to Screening. Subjects
were required to provide written informed consent and willingness as documented by a signed informed
consent form.

The exclusion criteria included subjects with non-atherosclerotic PAD (e.g. Buerger’s vasculitis),
lower extremity surgical or percutaneous revascularization, evidence of graft failure or other peripheral
vascular surgical procedure within the last 6 months prior to Screening, anticipated lower extremity
revascularization within the treatment period, myocardial infarction, unstable angina, cerebrovascular
accident or transient ischemic attack (TIA) within 3 months prior to Screening, poorly controlled diabetes
(HgA1c > 10.0), poorly controlled hypertension (systolic blood pressure (SBP) = 160 mmHg or diastolic
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blood pressure (DBP) = 100 mmHg) despite therapy, systolic blood pressure <100 mmHg on current
medical regimen, hypersensitivity to sodium nitrite or related compounds, and renal insufficiency
documented as eGFR < 30 mL/minute/1.73 m® (Modification of Diet in Renal Disease Study MDRD).
Exclusion criteria also included subjects who were pregnant or nursing women, who had a life expectancy
of < 6 months, a chronic illness that may increase the risks associated with this study in the opinion of the
investigator, an active malignancy requiring active anti-neoplastic therapy that, in the opinion of the
investigator, interfered with study treatment or participation (although stable basal cell skin cancer was
allowed and cancer being treated solely with hormonal therapy was allowed), an active infection (i.e.
systemic or osteomyelitis), a NYHA CHF Class Il or IV, has had recent hospitalization (< 30 days) for
acute coronary syndrome (ACS), myocardial infarction (MI), congestive heart failure (CHF) or stroke,
recent (< 30 days) coronary revascularization had previously been treated with angiogenic factors or stem
cell therapy within 1 year prior to Screening, was involved in another PAD clinical trial within past 1 month
prior to Screening, had exposed tendon, muscle or bone or a diagnosis of critical leg ischemia (CLI), was
previously amputated within 3 months prior to Screening, or had a planned amputation that would limit
walking (although small toe is allowed). Exclusion criteria also included subjects whose ability to perform
the 6 minute walk test was limited by symptoms other than claudication, who was diagnosed with alcohol
or other substance abuse, had a history of methemoglobinema, (metHb = 15%), who had an inability to
speak English (due to need for administering standardized English-language questionnaire), who had
evidence of anemia or a history of chronic hemolytic condition, including sickle cell disease, who had
chronic use of anti-migraine medication such as Imitrex or sumatriptan, and a positive screen for glucose-
6-phosphate dehydrogenase (G6PD) deficiency at screening. Subjects who chronically took the following
medications: Allopurinol, PDE-5 inhibitors, sedative tricyclic antidepressants, sedative antihistamines,
meperidine and related narcotic central nervous system (CNS) depressants, and nitrates were also
excluded.

The withdrawal criteria allowed a subject to withdraw from the study at any time at his/her own
request. The subject may also have been withdrawn at the Investigator’s request if it was the
Investigator’'s opinion that it was not in the subject’s best interest to continue in the study. The subject
was withdrawn if he or she met stopping criteria described above. In the event a subject was withdrawn
from the study for any reason, the subject was followed-up with reasonable effort made to determine the
reason for their withdrawal from the study and an ET visit as described above. Telephone calls, certified
letters and offers of transportation assistance were considered reasonable effort. A summary of subject
withdrawals is provided in Table 3.
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Table 3. Subject Withdrawals
SUMMARY OF SUBJECT DISPOSITION

Placebo 40 mg 80 mg
n=18 n=19 n=18
Subjects who completed the study 15(83.3%) 17{(89.5%) 15{83.3%)
Subjects who withdrew prior to completion 3{16.7%) 2(10.5%) 3{16.7%)
Reasons for withdrawal:
Adverse Event 0{0.0%) 1(5.3%) 2{11.1%)
Met withdrawal-new hypotension 1{5.6%) 0{0.0%) 1(5.6%)
Subject Request-lack of energy 0{0.0%) 1{5.3%}) 0{0.0%)
Subject request- refused to continue  1{5.6%) 0{0.0%) 0(0.0%)
Subject request-no benefit 1(5.6%) 0{0.0%) 0(0.0%)
5 Treatment of Subjects

The three dosing arms were placebo, 40 mg BID and 80 mg BID sodium nitrite as illustrated in
Table 4 below. All doses were given as a twice-daily oral dose for 10 weeks. On the day following the 10
week dosing period and completion of efficacy assessments, subjects in each treatment arm entered a 6
day dose-escalation period (dose-doubling). Subjects in the 40 mg sodium nitrite BID group were dose-
10  escalated to 80 mg sodium nitrite BID for 6 days, and subjects in the 80 mg sodium nitrite BID were dose-
escalated to 160 mg sodium nitrite BID for 6-days. Placebo subjects doubled the number of placebo
capsules taken BID. All study medication was stopped at the end of the 6-day dose-escalation period.

Table 4. Dosing Arms
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Subjects chronically taking Imitrex (sumatriptan), allopurinol, PDE-5 inhibitors, sedative tricyclic
antidepressants, sedative antihistamines, meperidine and related narcotic CNS depressants, and nitrates
were prohibited from participating in this study.
Subjects were instructed to return unused study medication at each study visit; all returned
20  capsules were counted and recorded on the appropriate form. Compliance was calculated as the number
of capsules taken divided by the number of capsules expected. The number of capsules taken was
calculated by subtracting the number of capsules left from 50, the number of capsules in the bottle. If a
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subject took fewer capsules than expected, the site staff counseled the subject on the importance of IP
compliance. Investigators were responsible for receipt and proper storage of study medication, as well as
for maintaining records of product delivery to site, inventory at site, dispensing of product to each subject,
and return of product to TheraVasc, or designee, at the end of the study. All used, unused, and partially
used medication packages were returned according to TheraVasc, or designee, instructions.

Assessment of Efficacy

The efficacy parameters included: (1) flow-mediated vasodilation (FMD), six-minute walk test,
pharmacokinetics (PK), biomarkers/pharmacodynamic (PD) markers, and quality of life (QoL)
questionnaires.

Of significance to the present invention are the responses relating to quality of life. Quality of life
was measured by two questionnaires: WIQ and RAND 36. The two questionnaires were administered in
the same sequence: WIQ first, followed by the RAND 36. The WIQ was a disease-specific instrument that
measures community-based walking. The questionnaire consisted of four subscales (pain severity,
distance, speed, and stairs). The WIQ was verbally administered to the subject by the Investigator, or
designee. The RAND 36 was an instrument that measured general health issues. Study staff directed
subjects to complete the RAND 36 on their own. Staff did not try to interpret the questions for the subject.
If the subject did not understand a particular question, the study staff instructed the subject to interpret the
meaning of the question to the best of his or her ability and provide an answer that seems most accurate
to the subject. No family members or other individuals were allowed to answer questions or complete the
questionnaire for the subject. All questionnaires were completed directly on the written source document
pages. The study coordinator reviewed all questionnaires to ensure that there was only one response to
each question, each question has been answered and any necessary corrections have been initialed and
dated by the Investigator (or designee) or subject, accordingly. The results from the RAND 36 physical
and psychological assessments are detailed in Figures 1A-B. RAND 36 showed a trend toward
improvement in quality of life assessment and significant improvement in pain assessment in the 40 mg
group. Results from the WIQ assessments are detailed in Figures 2A-B. WIQ showed no change in
assessment in walking distance and a trend toward improvement in walking speed and stair climbing.

Assessment of Safety

The following safety parameters were assessed: medical and medication history, concomitant
medication usage, physical examination, vital signs, 12-lead ECG, clinical chemistries, CBC, urinalysis,
and adverse events. Urine pregnancy testing was completed for women of child-bearing potential who
have not been surgically sterilized. Assessment of acute adverse events (i.e., drop in blood pressure,
dizziness) was performed after administration of 1% dose for each dose level of sodium nitrite. Dose-
limiting toxicity (DLT) was defined as Grade 3 and clinically significant hematological events, particularly
MetHb.

Overall, no severe adverse effects were observed in treated groups. Dose dependent
hypotensive affects were observed demonstrating the hemodynamic affects of the treatment. Moreover,
Methemoglobin levels were of no concern, even at the 160 mg dose escalation.

Demographic information (Table 5) and a complete medical history (Table 6) were obtained at the
Screening Visit. Medical history for any ongoing ailments and for 5 years prior to screening and
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with the subject prior to randomization to ensure all data were accurate and complete to date.

Table 5. Demographic Data

Placebo 40-mg 80-mg
n=18 n=19 n=18
Age at informed consent {years) 64,9 +/-8.98 65.3 +/- 8.86 67.9+/-9.99
Gender Male 13(72.2%) 15{78.9%} 13(72.2%)
Female 5(27.8%) 4{21.1%) 5(27.7%)
Race/Ethnicity
Black or African American 5{27.8%} 6{31.6%) 8{44.4%)
White 12(66.7%) 12{63.2%) 10(55.6%)
Other 1(5.6%) 1{5.3%) 0(0.0%)
Weight(kg} 88.07 +/-27.24 7832 +/-13.53 88.99 +/- 16.70
Height{cm) 173.18 +/- 13.2% 172.01 +/-9.87 172,18 +/-9.95
Sereening BMI {kg/m2} 29.32+/-8.31 26.71+/-2.99 30.01 +/-5.03
AB!in index imb at screening 0.56 +/-0.15 0.62 +/-0.20 0.69 +/-0.17
Diabetes Diagnosis 10(55.6%}) 14{73.7%) 14{77.8%)
Hb Alc {% Hb) at screening 6.97 +/-1.48 6.99 +/-1.27 6.71 +/- 0,94
Table 6. Medical History Background
Placebo 40-mg 80-mg
N=18 N=19 N=18
PAD inlast 5 years 18{100%)  19{100%)  18(100%)
Peripheral revascutarization in last 5 years 3(44.4%) 2{10.5%) 8(44.4%)
Coronary artery disease in last 5 years 6{33.3%) 5{26.3%) 7(38.9%)
Angina 2(11.1%) 0 4(22.2%)
Myocardial infarction 0 2{10.5%) 2(11.1%)
Coronary revasciufarization in last 5 years 1(5.6%) 0 4{22.2%})
Congestive Heart Failure 1(5.6%) ¢ 1{5.6%)
Cerebrovascular disease in last 5 years 2{11.1%) 3(15.8%) 5(27.8%)
Ischemic stroke 0 1(5.3%) 1{5.6%)
TiA.mini-stroke 1(5.6%) 0 1{5.6%)
Hypertension 16(88.9%) 18(94.7%) 16(88.9%)
Dyslipidemia 15{83.3%) 18(94.7%) 16(88.9%)
Diabetes type 1 0 1(5.3%) 0
Diabetes type 2 10(55.6%) 12{63.2%) 12{66.7%])
Deep vein thrombosis/Pulmonary Embalism 0 0 2(11.1%)
Stent/Balloon/Bypass 5(27.8%) 0 1(5.6%)

ABI| assessments were measured at the screening visit in order to assess if the subject was
appropriate according to inclusion criteria. ABI assessments were done only after the subject had been
resting in a supine position for at least 10 minutes. The ABI was defined as the ratio between the higher
of the two pedal systolic blood pressures (dorsalis pedis and posterior tibialis) and the higher of the two
systolic brachial pressures. A continuous wave Doppler, between 5 and 10 MHz, was used to measure
the systolic pressures in both the dorsalis pedis and posterior tibial arteries in each leg, as well as the
brachial arteries in each arm. The higher of the 2 arm pressures and the higher of the 2 ankle pressures
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for each leg were used for the calculation. The ABI was calculated for both legs. The ABI must be less
than 0.90 in at least one extremity to qualify for the study.

Site staff recorded any medication taken by a subject after randomization into the study, including
prescribed, nutritional supplements and over-the-counter medications, and the reason for its use as a
concomitant medication. If a subject required treatment by any medications listed as a prohibited
concomitant therapy, he or she would be withdrawn from study participation and completed an ET visit.

A complete physical examination was performed at Screening and included height, weight and
assessments of the following systems: general appearance; eyes; ears, nose, and throat; head and neck;
chest and lungs; cardiovascular; abdomen; musculoskeletal; lymphatic; dermatological; neurological; and
extremities. At Visit 8 or Early Termination a follow-up physical exam assessed weight and any changes
to the above mentioned systems. Any significant changes noted at Visit 8 was documented as an
adverse event unless otherwise noted by the Pl or designee.

Supine vital signs were measured at the Screening Visit. The subject rested in a supine position
for a minimum of 3 minutes prior to obtaining vital sign measurements. Vital signs included BP and pulse
rate. Postural vital signs, including both supine and standing measurements of blood pressure and pulse
rate, were recorded at all study visits following the first dose of IP administration. Measurements were
performed as follows: (1) the subject rested in a supine position for a minimum of 3 minutes, (2) vital signs
(BP and pulse rate) were measured while the subject was supine, (3) the subject assumed a standing
position for a minimum of 5 minutes, and (4) vital signs (BP and pulse rate) were measured while the
subject was standing. Pulse rate and blood pressure data are detailed in Table 7.

Table 7. Pulse Rate and Blood Pressure

Streaning yisht 3 Visit 2 Visit3 Visk 4 Visit & Visit & Visit 7 Visit 8
Suping {Mean}
Pulse  Placebo i 744 1o 0 738 786 733 KERS 75.8
40-mg 718 741 745 747 17 727 04 731 .2
80-mg 63.9 65.6 85.1 66.7 64.6 68.7 655 64.3 683
Biood Pressure Placeho  18L.3/77.9  140.4/783  13S.9/784  13MA/174 1378754 1403768 145.4/M35 1398/778  138.1/7%1
4Q-mg  1368/75.3  129.7/723 1280/705 129.8/725 128.4/711 1241720 1273/737 126.7/71.3  130.0/72.2
40-mg  1A2.4/6234  12D.8/68.4  22A3/66.7  I2VAEET  120.0/652  1X46/683  123.1/682 118.4/68.0  120.7/66.9
Standing {Mean)
Fulse  Placebo XA 78 "3 781 78.5 6.0 781 FIA
40-mg 758 788 767 7S6 765 738 76.3 743
80-mg 76 723 728 728 725 676 B3 126
Biond Pressure  Flacebo 141.6/85.7 14437811 139.9/73.4 139.5/803 137.7/794 143.3/784 1413/78.7 13821750
AQ-mg 123.5/731  22B3/728 32947733 1248/710 12437716 127260732 1224738 133.1/68.7
§3-mg 12541702 123.4/71.8  124.8/652 1237/688 113.5/713 1248/700 1233/67.1 13277679
Orthostatic Changes
Pulse  Placebo 37 48 38 3.3 38 2.9 30 18
A3-mg 18 45 2.8 38 3.8 35 3.2 41
80-my 69 7.3 8.2 73 3.8 2.1 8.1 4.3
Syztolic BF  Placeho G2 43 16 21 -6 =21 15 22
40-mg -0.3 0.3 0.4 3.4 03 03 45 8.9
£3-mg 44 3 =23 -14 5.2 156 48 3.0
Plastolic B Placebo 33 28 19 45 23 1.1 2.9 0.1
4Q-mg G.8 21 0.6 0.1 0.4 3.5 19 3.5
83-mg 18 5.2 25 35 3.0 38 ¥ 1.0

A resting 12-lead ECG printout with the subject in supine position was obtained at the time points
listed in Table 1-Schedule of Assessments. All ECGs were assessed by the Pl or qualified designee for
clinical significance of any abnormalities or changes and documented on the ECG source document. Any
clinically significant abnormalities that occured after the first dose of sodium nitrite was recorded as AEs
on the eCRF. The 12-lead ECG was obtained immediately following vitals, with the exception of the Visit
1 Randomization day ECG which was collected prior to dosing. The ECG data details are provided in
Table 8.
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Table 8. ECG
Visit 1 Visit 5 Visit 8
Heart Rate (beats/minute}
Placebo 72.14/-139 71.7 +/-15.1 73.0+/-12.2
40-mg 71.4 +/-12.7 722 +/-14.8
80-mg 62.7 +/-10.7 65.5 +/-11.9 74.3 +/-16.9
160-mg 64.7+/~ 10.0
QOTcB interval (msec)
Placebo 433.2 4/-33.0 430.9+/-24.0 4386+/-353
40-mg 4159 +/-49.0 430.1 +/-34.8
80-mg 4223 +/-34.0 411.6+/-49.7 423.2+/-40.3
160-mg 427.7+/- 319
QTcF interval {msec)
Placeho 421.2 +/-31.4 419.7+/-22.5 425.4+/- 33.9
40-mg 404.8 +/- 449 417.7+/- 24.0
80-mg 419.9+/- 30.5 406.2+/-462 409.5+/-34.3
160-mg 422.8+/-279

QTec changes > 60 msec: serious; QTc changes > 30 msec: questionable

Laboratory evaluations were collected at the time points listed in Table 1. All safety clinical
laboratory testing was performed by a central laboratory, with the exception of the urine pregnancy test
and methemoglobin which was completed on-site. Specimen samples were sent from the investigative
site to the central laboratory. A urine pregnancy test was performed at the time points listed in Table 1 if
any woman was not surgically sterilized or post-menopausal.

Clinical Labs were performed with subjects fasting and include the following: Urinalysis: Protein
dipstick, specific gravity, appearance, pH, glucose, blood, bilirubin, ketones, and microscopic
examination. Clinical chemistry panel included: albumin, alkaline phosphatase, serum amylase, ALT,
AST, BUN , calcium (serum), serum chloride, CO2, serum creatinine, direct bilirubin, Gamma-GT,
glucose, LDH, serum phosphorus, potassium, sodium, total bilirubin, total protein, uric acid, total
cholesterol, LDL, HDL, triglycerides, and HbA1c (Screening only). Hematology panel included: WBC,
RBC, Hb, Het, MCV, MCH, MCHC, Platelets, RDW.

Female subjects in this study who were not post-menopausal or sterilized were required to be
using of the following methods of birth control: total abstinence defined as sexual inactivity which is
consistent with the preferred and usual lifestyle of the subject, periodic abstinence (e.g., calendar,
ovulation, symptothermal, post-ovulation methods) and withdrawal were not acceptable, male partner
sterilization prior to the female subject’s entry into the study; and this male is the sole partner for the
subject, double barrier method defined as condom and occlusive cap (diaphragm or cervical/vault caps)
plus spermicidal agent (foam/gel/film/cream/suppository) combined with pharmaceutical contraception
listed below:

* Oral contraception, either combined or progestogen alone
e Injectable progestogen

¢ Implants of levonorgestrel

e Estrogenic vaginal ring

e Percutaneous contraceptive patches
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e Intrauterine device (IUD) or intrauterine system (IUS) that meets the <1% failure rate as stated on
the product label

Any subject who becomes pregnant during the study was not eligible to continue in the study and
completed end of study procedures at that time. Male subjects and their partners were expected to use
appropriate birth control methods or abstain from sexual intercourse. Male subjects agreed to inform the
Investigator immediately if their partner becomes pregnant during the course of the study monitoring
period.

Complete pregnancy information, including the outcome of the pregnancy, was collected in the
source documents on any female subject or partner of a male subject (if she was willing) who became
pregnant during this study monitoring period. In the absence of complications, follow-up will be no longer
than 6 to 8 weeks following the delivery date. Any premature terminations, whether elective, therapeutic,
or spontaneous, were reported. While pregnancy itself was not considered to be an adverse effect, any
pregnancy complications, including a spontaneous termination or elective termination for medical
reasons, should be reported as an adverse effect. A spontaneous abortion was considered to be an
SAE. Any SAE occurring as a result of a post-study pregnancy and considered reasonably related to the
investigational product by the Investigator was reported to the Sponsor.

As defined by the International Conference on Harmonisation (ICH), an AE was any untoward
medical occurrence in a patient or clinical investigation subject administered an investigational product,
whether or not the event was considered related to the investigational product. An AE was therefore any
unfavorable and unintended sign (including an abnormal laboratory finding), symptom, or disease (new or
exacerbated) temporally associated with the use of the investigational product and was collected starting
when |IP was administered. Examples of an AE included conditions newly detected or diagnosed after
investigational product administration, including conditions that may have been present but undetected
prior to the start of the study, conditions known to have been present prior to the start of the study which
worsen after the administration of the investigational product, signs, symptoms, or the clinical sequelae of
a suspected drug interaction, and signs, symptoms, or the clinical sequelae of a suspected overdose of
either investigational product or a concurrent medication (overdose per se was not reported as an AE).
Examples of issues not considered an AE included: medical or surgical procedures (e.g., endoscopy,
appendectomy); a condition that leads to a procedure is an AE if it qualifies according to the definitions
above, situations where an untoward medical occurrence has not occur (e.g., social, observational,
diagnostic, or convenience admission to a hospital), fluctuations of pre-existing disease(s) or condition(s)
present or detected at the start of the study that do not represent a clinically significant exacerbation, and
abnormal laboratory or test findings that were not assessed by the Pl or a sub-Investigator with
appropriate medical training as clinically significant. A summary of adverse events is detailed in Table 9.
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Table 9. Summary of Adverse Events

Placebo 40 mg 80 mg

Overall:
Number (%) of Subjects with at least one AE 9(50.0%} 12(63.2%} 14{77.8%})
Number (%) of Subjects with at least one TEAE 9(50.0%}) 12(63.2%) 14{77.8%})
Number of AEs 15 32 40
Number of TEAEs 15 32 39
Number of SAEs 2 0 0
Number of TEAEs by Severity

Mild 12 26 31

Moderate 3 6 8
Number of TEAEs by Relationship to Study Drug

Not Related 12 10 9

Possibly Related 3 22 24

Probably Related 0 0 6
Six-Day Dose-Escalation Period Only:
Number {%) of Subjects with at least on TEAE 2{11.1%) 3{15.8%}) 7{38.9%})
Number of TEAEs 2 3 11

Statistical Methods

Demographic data, clinical chemistry, CBCs, biomarkers, and adverse events were summarized
in tabular form by dose level and overall. Descriptive statistics were used to summarize the demographic
and clinical data, such as ECGs and vitals. Laboratory values above and below the normal limit were
flagged, and adverse events presented by SOC, severity and relationship to study treatment.

The primary efficacy analysis was compare to the change from baseline and Day 70 (Visit 6) of
FMD between the pooled-drug and placebo treated groups following 10 weeks of treatment using an
unpaired t-test. In case of a substantially skewed distribution within the comparison groups, a
nonparametric two sample Wilcoxon signed-rank test was used. For dichotomized efficacy endpoints the
null hypothesis HO: re=rp versus H1: rc£rp was tested, where rc is the proportion of subjects with
improved results in BID cohort and rp was the proportion of subjects with improved results in the placebo
cohort. The differences between groups were tested with chi square test or Fisher exact test. Secondary
analyses employed repeated measures ANOVA based on Generalized Estimating Equations to
incorporate time, group and interaction. Other confounding variables were included in the baseline
covariates framework. Analysis of the secondary endpoints such as 6-minute walk and QoL
questionnaires was performed as described for the primary efficacy analysis. All statistical decisions
were made before un-blinding.

Additionally, plasma levels of sodium nitrite were tabulated and plotted as a log-dose response
curve. Functional parameters were tabulated by dose and overall. Summary statistics were computed
and log-dose response curves were prepared for each parameter as appropriate.

A statistical analysis plan was developed to detail the statistical approach, particular contrasts of
interest, and additionally include any exploratory or unadjusted analysis of the primary efficacy endpoints
by treatment group.

With a total sample size of 50 subjects (n=34 sodium nitrite; n= 16 placebo), the study had ~82%
power to detect a difference in the means of sodium nitrite (pooled-groups) compared with placebo for the
efficacy endpoint of FMD at the 0.050 two-sided level of significance. Specifically, with approximately 34
subjects in the pooled sodium nitrite group and 16 subjects in the placebo group, the study had 82.19%
power to detect a 1.4% difference in FMD responses between sodium nitrite treated subjects compared
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with placebo treated subjects after 10 weeks of treatment with 1.6% standard deviations (SD). The
sample size was thus empirically determined to be sufficient for this early-stage, clinical study.
Accounting for drop-outs, a sample size of up to 60 subjects (20 subjects/group) was sufficient to account
for drop-outs as needed to achieve a final sample size of approximately 17 subjects per group. Last
observation carried forward (LOCF) was applied to missing data.

Example 2: Clinial Studies of Pain Assessment in Specific Patient Populations

Study Rationale and Summary

As described in Example 1, sodium nitrite was investigated as a new therapy for improving
function in subjects with PAD. During the assessment of efficacy, quality of life (QoL) questionnaires
were conducted which showed that the group of subjects taking 40 mg of sodium nitrite showed
significant improvement in pain. The overall goal of this dose-ranging study is therefore to evaluate the
improvement in different areas of pain associated with administration of multiple doses of oral sodium
nitrite to particular patient populations (e.g., subjects with PAD, diabetic peripheral neuropathy, or
subjects with any of the neuropathic pain described herein).

The primary objective of this clinical study is to assess the efficacy of sodium nitrite in reduction of
neuropathic pain and the safety and tolerability of multiple doses of twice daily 40 mg and 80 mg sodium
nitrite compared with placebo over a defined treatment period. In this study, multiple assessments of
biological pain activity and symptoms associated with pain are made during standardized tests. The
assessments include: nerve conduction studies, neurosensory testing, pain inventory, functional status
assays, and pain surveys.

The subject endpoints include: brief pain inventories, pain diaries, depression and functional
status surveys, and neuropathic pain surveys collected from the subjects participating in the studies. The
objective endpoints include: nerve conduction studies, physical exams, two-point discrimination test,
neurosensory testing via physical exams. Each subject participating in the study will receive pulse
oximetry through the study monthly to demonstrate lack of methemoglobinemia.

The trial type is a randomized, double-blind, placebo-controlled, dose ranging, parallel design
multiple dosing study targeted on particular patient populations (e.g., subjects with PAD, diabetic
peripheral neuropathy, or subjects with any of the neuropathic pain described herein). The trial may have
three arms with approximately ten subjects in each arm. Subjects are assigned to either the placebo or
sodium nitrite treatment group in accordance with the randomization schedule generated prior to the start
of the study. Subjects are randomized into the study to receive one of the treatment regimens of either
placebo, 40 mg BID or 80 mg BID of the investigational product of Example 1 is used in these clinical
studies.

Other Embodiments

While the invention has been described in connection with specific embodiments thereof, it will be
understood that it is capable of further modifications and this application is intended to cover any
variations, uses, or adaptations of the invention following, in general, the principles of the invention and
including such departures from the present disclosure that come within known or customary practice
within the art to which the invention pertains and may be applied to the essential features hereinbefore
set forth.
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All references, patents, patent application publications, and patent applications cited herein are
hereby incorporated by reference to the same extent as if each of these references, patents, patent
application publications, and patent applications were separately incorporated by reference herein.
What is claimed is:
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CLAIMS
1. A method of treating or reducing pain, said method comprising administering to a subject in need
thereof a pharmaceutical composition comprising an effective amount of inorganic nitrite or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient.

2. A method of treating or reducing neuropathic pain, said method comprising administering to a subject
in need thereof a pharmaceutical composition comprising an effective amount of inorganic nitrite or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient.

3. A method of treating or reducing diabetic peripheral neuropathy, said method comprising administering
to a subject in need thereof a pharmaceutical composition comprising an effective amount of inorganic

nitrite or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient.

4. The method of any one of claims 1-3, further comprising monitoring whether the subject experiences
reduced pain.

5. The method of claim 4, wherein reduced pain is measured as a decrease in pain intensity, frequency,
duration, and/or improvements in quality of life.

6. The method of any of claims 1-5, wherein said subject has type 1 or type 2 diabetes.

7. The method of any of claims 1-6, wherein said subject does not have a condition associated with
chronic ischemia.

8. The method of any one of claims 1-7, wherein said subject has a predisposition, is diagnosed with, or
has chronic pain.

9. The method of claim 8, wherein said chronic pain is associated with lower back pain, arthritis,
headache, multiple sclerosis, fioromyalgia, shingles, nerve damage, or cancer.

10. The method of any one of claims 1-9, wherein said pain is selected from the group consisting of:
neuropathic pain, inflammatory pain, nociceptive pain, functional pain, musculo-skeletal pain, and central

nervous system pain.

11. The method of claim 10, wherein said neuropathic pain is selected from the group consisting of
diabetic peripheral neuropathy, post-herpetic neuralgia, trigeminal neuralgia, phantom limb pain, carpal
tunnel syndrome, sciatica, pudendal neuralgia, complex regional pain syndrome, sensory

polyneuropathys, mono-neuropathies, and central pain syndrome

12. The method of claim 11, wherein said neuropathic pain is diabetic peripheral neuropathy.
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13. A method of treating a mood disorder or a disorder of brain development, said method comprising
administering to a subject in need thereof a pharmaceutical composition comprising an effective amount
of inorganic nitrite or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

excipient.

14. The method of claim 13, wherein said mood disorder is selected from the group consisting of: major
depressive disorders, depressive disorders, bipolar disorders, substance induced mood disorders, alcohol
induced mood disorders, and benzodiazepine induced mood disorders.

15. The method of claim 13, wherein said disorder of brain development is selected from the group
consisting of: impairment of learning and memory, autistic disorder, Rett syndrome, childhood
disintegrative disorder, pervasive developmental disorder-not otherwise specified (PDD-NOS), and

Asperger syndrome.

16. The method of any one of claims 1-15, wherein said pharmaceutical composition comprises from
about 10 mg to about 100 mg of inorganic nitrite.

17. The method of any one of claims 1-15, wherein said pharmaceutical composition comprises from
about 20 mg to about 200 mg of inorganic nitrite.

18. The method of any one of claims 1-17, wherein said inorganic nitrite is NaNO,, or KNOs.

19. The method of claim 18, wherein said inorganic nitrite is NaNO,.

20. The method of any one of claims 1-19, wherein the pharmaceutical composition is formulated for
topical, enteral, or parenteral administration.

21. The method of any one of claims 1-19, wherein said pharmaceutical composition is formulated as a
solid dosage form for oral administration.

22. The method of claim 21, wherein said pharmaceutical composition is a tablet or capsule.

23. The method of claim 21 or 22, wherein said pharmaceutical composition comprises a
pharmaceutically acceptable excipient for delayed release of the inorganic nitrite, or pharmaceutically
acceptable salt thereof, such that, when orally administered to a subject, the inorganic nitrite or

pharmaceutically acceptable salt thereof is not substantially released in the stomach of said subject.

24. The method of any one of claims 1-23, wherein the pharmaceutical composition is administered one
or more times a day.

25. The method of any one of claims 1-24, wherein the pharmaceutical composition is administered for at

least two to twenty days.
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26. The method of claim 25, wherein the administration occurs for at least two days, at least three days,
at least four days, at least five days, at least six days, at least seven days, at least ten days, or at least
fifteen days.

27. The method of any one of claims 1-26, wherein the dose is about 0.5 to about 2000 pg/kg; about 0.5
to about 1000 pg/kg; about 0.5 pg/kg to about 500 ug/kg; about 0.5 pg/kg to about 250 pg/kg; about 0.5
pg/kg to about 100 pg/kg; or about 0.5 pg/kg to about 50 pg/kg.

28. The method of claim 27, wherein the dose is about 165 pg/kg; about 16.5 pg/kg; or about 8.25 pg/kg.

29. The method of any one of claims 1-28, wherein said pharmaceutical composition is administered with
a second agent.

30. The method of claim 29, wherein said second agent is selected from the group consisting of: a non-
steroidal anti-inflammatory drug (NSAID), a corticosteroid, acetaminophen, an opioid, a muscle relaxant,
an anti-anxiety drug, an anti-depressant, an anti-convulsant drug, an antipsychotic, an antiepileptic drug,
a selective serotonin reuptake inhibitor (SSRI), a norepinephrin inhibitor, and a mood stabilizer.
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Figure 1A
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Figure 2A
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TRZh M 5- R O TG ) (SSRI) « 25 WS F IR Z iz Ra e 7.
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7 AHER 5 R 259 ) 37 R g

[0001]  AHIGHIEIAE X 5] H

AHIHE SR 2013 45 2 A 20 HIEAZ R SEEIGR B35 61/767, 017 B SeA IRGES , FE
5 S A BIA S
[0002] REHIY A

AR WA J RS R 6 1 25 0 A A D A S A1 S P B 26 A&
[0003]  —%AAL& (NO) FHAEMREE 20 [a] () ph &0 i, fE AR R B S S BA T 21k
o 5 R¥AE B Gl ar w0 2 o g 3 21 52 fillJ5 #0120 K 2 B B & TR —FE, /MY
ANty B AT RV 1 — S A U T AT B ALY B, 5 i N b . BRI, e R E B T — Lkt
WL FIAR T, BB AR T AR AE R A 4 0. RIS, NO B ) 2 75 3 B ko B 1
P 53 BR T BR X 35k, 177 E 75 B 20 f s 4 AR EE AR X NO B 5 e B 3 IR A R A R A =
FE I . NO—cGMP 2 icid it REFIC I #2358 (LTP) 255 I fdfZ. itk NO &2 i
Z i FR B BT S, 1 HNO KPP R RS 5 5 S A R B R/ BR
FRO BRSO P AT R 20 E
[0004]  NO [ IR PE B P, SR 1M i ANIR 28 2 NO MR /& NO 7= AR 7R &0/ 176 I
Ao E—UHAH, I H T & TS EIRE T NO 1= Bk, 75 NO /775
TR MYEAR LR, WA B TR B A AR IR 1R, H BRI IR A AR A
IR 26 a B AR T 2 AR A2, LT BN LAAR 9 1R 3 I AR I 12 s A 8 1B 4%
e FEEH NO HMHA 25 TRIRTT « TEIXLEAF 7T, NO #0555 B0E R INE RS 1
(COX—1) FFAE RAE S SRR IN4E /G 2 (COX-2) Fik LA IRl 51 IR 2B 80, I35
PRl o Ik O 9 E o I S N- R D RAEER (NMDA) 244 B = A= ¥ NO 5 J 5k ]
IAPE, X LR FIVE 2 2 5 AR B, 18 AR P i — AN ] A . SRR AR R B, NO A
SR A YBIART F REY RN A S PR 98 24 1) R TR R R A B2 AR
[0005]  [RIgt, RELE TR 2 T M NO HIAEYThEE FF-IE ST H2 415 NO YR T 47 1IE H I ThRE FUH T
TBIT RN/ B IR IR T SRS
[0006] & EHMEAR

ISR, 25— 7 T, AR B RRIEAE TR T SRR R 0 515, Bk 7 i B e L 3
A R RO AE BR 6 5L 24 2 b n] B2 52 19 3h RN 24 2 b m] B2 52 R T (1 25 W A 0 ¢
THBGEMZ RS . E—DBARR ST 59, AR B RHIELE TI60 97 BB 2 1% TR
778, BRI 7 LR A & . 75— MRSt 7 29, AR B R EE T
TRTT B RE PR M R R 2R I 7V, TR AR 2 T2 i3 BRI A1)
[0007]  5F 5 T, A B 360, 45 M ) 52 303 2 75 R ) P i ek 4 » L P R 8 AR e
FEE U 55 AR A L RE SR ) 48 JE R0/ BR2E i T N R i
[o008]  fE—Ubsjifi 5 R, 2k B 1 AEk 2 AU R . IS St B b, 2 E
A 5B A SRR 75— STl 7 R, 2R A8 2 Bk i 2 W 18
P B A 12 MR
[0009]  FEHTIA 7 10 AR — A, BRI S N H R R R R 2 R ML 4

4
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YW 7 RIS AR 350 B RE B %, FE — LB LT, S M A MR PR
I A0 T PE IR S D REME IR LR B PR BT AR R 2 R IR AE LSSt T S
P 28 P 95 9 A2 B PR 1 ) LR 20 T R JE 2 e e R = O R L KD RO B 5 A
TIE S A2 B A 22 0 [ B0 #2208 B 2 MR X IR IR 25 A Ik S B ME 2 PP i | R — fH 2 5 AR
(mono-neuropathies) BRI ER B AE o 7£— ML 5Lt T7 20, PR A2 B PR P = [
PR

[0010] 2 =5 [H, A & B BIRHEAE 198 97 O BE Rt B & & B iS5 7%, ik 7 vE B4
P FE A R B oMLV A R £ B 245 2% b mT 452 1 3 R0 24 2 1 mT 4252 () R R 741 1 245 P 21
BT H TR .

[0011] 7E — %6 Sz i 7 £ A, O 5 REIG k5 B OE AR RE. # AR GE. XU AH
PR fR R RS WO R I 0 BEORE IS W ORI ORI 0 B RE IS R R JF A O
WSRO EERERG . AE S ST e, R B R IE B S A2 0R  AIUME | B R
ZEEiE (Rett syndrome) ) LE M MRAE A5 20 K1) 12 K B G (PDD-NOS) AR i FiA%
225 E (Asperger syndrome) o

[0012]  FEHTRTT HIFAE—A, 4AH S EHEL 10 mg- 29 100 mg 5% 20 mg— £ 200
mg I TENL IV AR £, Ho b oA 0 AR £ 2 NaNO,BK KNO o FEIE 1 St 5 28, TEH LI Al R
£hAE NaNO, . 7E—LEJ7TH, 29 S5 56 2055 —iesh 7, Hp 5 2050k B RSPt R
2 (NTHE)  J¢ Joia 28 [ B 50 B2 251 B #2400 1 W LRI R 5t 24 B £ S 24 Bl 24 i
JR 24 BORS P05 24 DUBRIA 24 i £ 65— FR UL P AR M A7) (SSRI) 25 VB B R 240157
LR E A o

[0013]  FE— LT R, — R —IREEZ IREG TAHMAEY) . £ AL RH, 4T
M EFREE R D 2-20 Ko FESE = AT B, kAR D 2 R 2D 3R B
D AREDLSRED6 R EDT R ED 10 REKEAD 15 Ko EHVIA LT A, 7
BONZ10.5- %2000 1g/kg % 0.5- 211000 ng/kg £ 0.5 ng/kg- #1500 ug/kg ¥
0.5 ng/kg= 21250 ng/kg.#10.5 ng/kg- #1100 wg/kg 8% 0.5 wg/kg- 2150 ng/
kgo FE— ML) SEHE T ZH, FIE N 165 1 g/ke £ 16.5 ng/kg 8] 8.25 ug/kg.
[0014]  FERELCSLE Ty b, Bl 25 &Y T JRE8 M N BB Mo 24 AR e Sty
ZEHR, K 23 A PG ) R AR R T CUIREE 24 R I ST B, A A e
EiE Sl

[0015]  FERTIA ST ZAAE—AH, 294l -& Y 46 T L RO H LI A R #h B H 24
BT B ER R 255 BT IO AR, A UIRSE T Sz I, SO LA Rk Bl
255 TS R B B ARANTE S B ORI

[0016]  Frif “I2PE7m " B e RS 3-6 N H &R B @ i flvh @A B & - 12
PRI AT IR T Ee W) a0/ 1A BB By, BT DA 5 DA SRR R RREE TR IR TR < pR 4
PEZEIR (90 Tl PR P ] BBl R 22005 S P IR S5 M40 i - — YRR AR 2B S T 2R B AIE
Al PR ZE IR BB 220 B A 1 DX IR R B AIE B0 1 22 AP B — P 8075 AR Bl X
PERMERAAE ) SIS WL #0238 A B R R A (B s
BRI WS, BYEEIRIE NS R IR 9T Sk 2 R AL L R 4EVL IR
JIE PR T B E A O
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(00171 ARSCHTHARAE “ LEGERET” SE 48 2540 7], 41 a0 1 R 3 i i 571, LA | 58 B iy
I E, AN/ B (Blangs ) SR 1E—SeS Ty R, SRR (AR
FriR SR 28 ) PIRESERE R D IRZ54) (Ban O IRFAIAL ) R sl

[0018]  ASCHTHARIEL AN “HUE"EE AKIER s fR g R (FlunlmIRg R ) 1
&, PR, A R0R” B T 25 IR

[0019] W] FL A F (R ARV “IE KA B “HR BRI A2 T 5 IRl — 25 i S RVRE JEC R A
bl , 7ESEK ) — BEIT ] (a0 6-12 /NS BRI (] ) P 3R ALIE D B2 B 25kl 7)o AR
% (EA—E) K — B (8] Py 3 BEIRTT 7K N BV A T DL USRI 2% 94 B2 915
R AR AR 2K F 10, 05-10 uM.0. 1-10 nM.0.1-5.0 wME{0.1-1 wuM.
[0020]  ZRSCRT A TE “ B i FH - B PR TBCRD “ iy A il ) A& FiR RE IS TE B I R P (MK pH)
IR AL S TR I ORI I T DRSS T 25 ALE4, a0 CIRGRIAY . g v ol 7] o] e
I Wk 25 A 8 NHRBUE B I R R SRk S . fE— LS R, R A
MIEALEL) 5. 0-7. 0 Ju [ i i i pH ( “pH BURER A7) o MR RGP HE L
P 4 Eudragit® ({540 Eudragit” L100. Eudragit® S100. Eudragit” L-30D. Eudragit®
FS 30D Fl Eudragit” L100-55) 5 FRMH F LG R AL RV BB R A0 A — H IR £ 4k 2= . e IR i
KW YR REERRALE W 24 (Bt Coateric”) & Z L AT HE ZARK — WIRHE . #4
PR A R R 2 A 2R A0 R — W R i B R B /K 73 Ui o T 8 55 W R 7K 70 BSOS B, i M PR AR A
TR YR (Aquateric”) BLHRE (U MarCoat 125 A1 125N) Bk, 5 mBIBEKL
HFHIAR B, B AR BR A 45 1 B 57 SR 2 B vh 1 B 40 Bk 2220 50%..60%- 70%-80%- 90%-
95% B & 98%. YRR A E F SR EAI, X PRI “ iE A,

[0021]  ASCFTHARE “AiMAEY” Zom A A& (1 anJoATL LA B 55 53
FRA 24 % T B2 1 36 VR A D ER AT 24 )  F 242 B AT 2 52 B R 7 B ) 1Y) L 38 2
IR A ER LA o ) 0 B B I LS R D TR 97 W LBl W R BRI 7 R B — 55
af DAL R L 29 B S an B T DOIRER 25 (A5 4n v 770 R e 7] B v 791 A A 571 B
W) sHT R 28 (BIUENFLE BRI e sB R E R ) sH ik g2 (i
WIHE AN B ORISR - () J0 W A RO PR & Tk N S P R R g ) 5 BE ARSI 194E
] e 1l 7)o

[0022]  ASCHTH “ #4525 BTS2 MRIE R 2 fE A SRk &Y LAY B B A 1E 3
TEEFATC SRR R AT AR 2y () W RE 8 BT BIA TS AL S I A I ) - TR AT &
FEI G0 PURE 5 ARG A 7R B ERE R R Bl R geRlh (B 65R)) LRk
AN FLAT A S5 (RREF ) BRI B AL AR B im0k BRI (2 3shsfl) i
FU 77 )85 7] BRI 3 55 I 7R BT 7R B 0 R AR R B B 7K e 7 B 1 AR TR T 77 B i
ABRT T IR H IR (BHT) B FRAS IR AS ( —hgaX ) (A TR R4S  AC AR H 4 4 3= X Bk
B OGNS HE IR TR R SR IR R IR R LA R IR RN IR A R 2 FR I
FRIL A2 35 L0 B IR IR BE L 22 2 W I L 22 20 W L H B W BT . R R IR R L 41 4 3 0 72 0k
KRS R AT 4R R R LB R LRI B 3R LT TR AL e R X P K H R
PITE AE R ER AN B G HRUR . AR PR R L 41 4 R AN TR IR L B3 R VEN A 1L AL
B ER (2K JEEHERR JAE PR IR L IERE i A AR R R AHEAE R B4R R C AR
PHEE
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[0023] AP HIARTE “ 255 b2 AT 24 7 RoRAE & BB S W e [l A& A - 5
BN 2 A SR I R R AR A N SR S EE Az a / XURS: EEARAR 6
FLIRUIFH 3 A2 A R B2 AT BE N 2 A i WAL S W i 4 25 1 T 2R 2 5 B ARG 5 P FE I 6 Fip
7,

[0024]  ASCHT IR “245% Bl () 3h 7 FRoRfE & BB 2 A Wra [ A & H - 5 A
DRI H AR S I B EE I R AR S I NS B S E A2 G/ XU EEAH PR A IR L
Ehe 2% BTSN B R AR UIBAR T JE S . Bl tn 25 BT ) B IR T :Berge &F
J. Pharmaceutical Sciences 66:1-19, 1977 fl Pharmaceutical Salts.: Properties,
Selection, and Use, (4% P.H. Stahl F1C.G. Wermuth), Wiley-VCH, 2008, ZLwJ7E
A I A S0 B B i B 3 T A A T 1) JER A o) 6% B s i ek e 2 Ak 141 5 5 i ) A L
BOALIR S MK 8 o AGRYE B IN AR AL FE QR 3L C IR B IR Eh  PIR LA 2h . R
SN & N L N Rl L N L Wt U Lt O I 4 e - D R e N il > 4
VAR AR L S AR L T e R AL SR A L SR L I PORE IR #h  H
BR2h PR £ PR IR 31 CURR 2h SRR 31\ Bh IR 2h SR 2 . 2- F2 0k — SRR Eh L bE
BR3h FLBR AR ARG Eh - RO Eh L S R BR Eh L SRR Eh VTN IR L R R #h L 2 2T
PR &R IR & AR R 6 I R A L TR L AR MR L DU 2R R #h R IR IR L I BRI £ 3- RN
SR IRRR #h EURIR #h BT R ER N ER BE R R EE IR BE BRI E I A IR L I R
R AR T iR AR IR R A . AR & Eh B < e B AR B PR LA
55, DL e R AN B 1, AR A AN PR T L DU F R e L DY 2 AR A L R I . — i
W O OIS

[0025]  ASCHT FHARTE “25% E A2 KW G B VERE )7 SR H A & & iE R 7
THBNEE TR KPS G d T FE TS T 50 T &3 E AT 32 1. 440
VTG mT I B ALV 7R 7K VRS P A VRS s B 45 i BT R o S Y
W21 09 Sl K (B —/K-E9) K EM=KED) ) V- R B (N\MP) | —
HEAR (DMSO) \ Y V- — FABEFTE i (DMF) WA, V= —HIBE 2k (DMAC) < 1, 3— — HiJ& —2- Ik
WRLERE (DMEU) V1, 3— —HIJk -3, 4, 5, 6- PY&L —2- (1H) - Mgl (DMPU) « Z i (ACN) 7 i
LR LG A 2— Mg Be i L 2K FR RN R SR o /KA RN, VS R “ K&
[0026] A SCHT FHARTE “Ualfe” & 18 G A SCHR B T hE B . (B an&ds ) 1) —A ek
ZARERBROLEIETT o BIAnE S T 5 BB B2 W A R A/ B 0 ) 2 AR ) R
W RIEEOR LR AER R e ( “REETIPT7) HRieIT . BdEsS TARK RS YEL
YA ESRRTT P LU SR RO K . 457 BRI AR VR T I R AT B
[0027]  PITiE “O SR ECOHEDRES R EGE” B 2 A FH IH RS KRR .

[0028]  FITiRE “ AN L HE” A 1T SO RN NO K-, AR A R AR S E S
e

[0020]  PITIE“ G @A BT B2 W Oy e TSE Pkt v A 5 IR AR SR I L O BEREAS AN/ B
O FOIRAS R AT B A B B b ) 320 (Wi 2L3h v, B4 AMEEN ) Bk 5 RmAHE <
R OLETEEANR T UL & 8T (R VR T ) s BB PR g ARG A B ik T
BRI PESS A BELT L JHORT L R SE S BRI R AN V) T R L IR A
PRSI (A anCo JIR 2 T e PR BB 2t 2 ) W WL PR  BRRS « T % (5l

7

X
ke

w3
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T S XM AENE . E AR ) RO e RBHERR (Bl ansma MR ) 5 a0 Bk
PRARI7 18  RORE A T2 20T A PR RS GBS R 0L L B e I R H & el
FRIFIF AR AR 22 28 G2 PR 49 T e 48 Bl o 507 ok ML 3 e 7 g I e I s 11
o CEFEZ KRR ) P BURIR B AL B SRR S5 R . O BERRRS A FEE AR T
P AAICE  FARE  SURH 14 K foh B0 L 40 J5i 15 1)+ 358 B 1S VP K 175 A 1) 4o 155 I 5 R 2 3
TRORE B LEERS . R B RS ASEEAIR T S MO 0R IOME B R SR A
AIE ) LEE S0 0 15 70 S8 )2 1 R B Bk (PDD-NOS) AR i B 4% 2% S Ak
[0030]  ARSCHTHARIE “Hi2)” Ronfhk WAy B BHE L EALEY). AiZhict
M5 T A\BF S8R NI TSR AR 55+ (NO, ) EREA R (NO) AR &Y. 4
MR W T. Higuchi f1V. Stella, Pro-drugs as Novel Delivery Systems, A.C.S.
Symposium Series 5 14 % DL J¢ Edward B. Roche %4w#%H, Bioreversible Carriers in
Drug Design, American Pharmaceutical Association and Pergamon Press, 1987, H.4F
— N GG BIAS . LIEA K B A S VIR ET 2402 255 RT3 1, B an ik 1
EP 1336602A1 FIRT 2y, Hilid 51 45 & 24
[0031] AL HT H AT AR ST A B B A1 B “ 6977 2 T3R50 s s 75 I 45 3% (4 anilfs
IREER ) BI777. A i BT 75 925 R T A4 AR T A8 Tk 8 2 A v A Hi L, 5% A 51
B — AN B AN EAR BRI s Dk AR 505 o hE B 0 IR E 5 B8 T o i B 100 (1) RS
(BOANEEAL ) B L0 o3 i B 90 A A #5035 B ek 2 2 995 o3 i B 00 PR o e 5 s
PRSI PEBOR AL s FROR (AR IR AEE ) « “IRIT "] Bis 5 R A2 IGIT
(R TRRA AR A7 BAAH LG, AR B . AR ST FHARIE “YR97 7 F1 “BR36 7 I8 Al 2 FRHEIR 1R &
FH BR) 5 95 B (L B T 3R 5 9 B30 O PR — A B30 22 AR (R0 R A S AR Bt A L e 5 ik
B2 P IR B B T IR B B0 DL — AN B AR
[0032]  RIE “HALF AL B4R B AE A T N2 A e FL 3 W i B AL R 2 4
BT, & AL S A SV E A TR E T AR B T0E B IS BT DA AT — a2 b
A 18 1 245 FHIRE ) .
[0033]  ASCHTHHARIE “ MLIRA B JE R AAAE T HESZ 16T IO 3268 1 I 2 v %) A PR AR 2
FHE (EINFER A R SCHTR I e v A 1 B E N il ) .
[0034]  FTif “29” BARFTIAER £20%,
[0035] AR & BHTEIR | B EURIAUCRI SR A5, A B I e R AR AL S 2 S 1T 2 DL ER) o
f0036] i} Kl fjik

&l 1A-1B 7~ RAND 36 [ 1IZ5 R . B 1A FoR 271,40 mg F1 80 mg 4Li) & 1Ay
JREVEN A F . 1B FoRn 2R 40 mg A1 80 mg 4L KO0 FEA: Ay BB VAN 45
[0037]  [&] 2A-2BFRIR WIQ HIZE SR . [ 2A 37 FAS e WIQ 45 R . B 2B FRIRHE IR i
HHET WIQ s R
[0038] K HIiEiA

AR WIHIRFAEAE TR T A/ B2 2 m e il R e e MR acm . (451 dromil PR 1 JA [l i 42
I TIRIEIE JE P = XA 29 LT 0~ W 8 A5 IE A 4 22 95 9 38 4 28 9 AR Al
PIRLEEAE ) sTABEAN DI RE s GE O IR A/ BLOHEDIRES sAVGIT I & 8BS (61 W gIOosE )
7712
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[0039]  LAHPRE:

TP 2

AR 255 BT A S AFE IO AERE 3 (FIanEaEig (HNO,) ) EhakhE ) Bk
g2z boriese . AH IR Sk T A5 10 AN BR T 080 Ja 451 an ey B0 B 2 5Bl 4 J 451 an g
BEAVENER A ML an BB AN TE AL £ o AR B IAL & Wi B S A AE T (A AR Bl
LGV R FIIFTA AL ER . RS R AHE B A A R 5 52 AN [ ) o3 & 2500 I A Ji
+ o FIIER FA R B RAR. AT HAARE “LbaY” & FRAE T CHLI S IR £ Bl H 24
S BRI A TS . IrE G R 2yt BT I R I SR e A AL
(FlansKie ) . WAEER 2 B A 220 N0, , WIE N B FAELE T /K F . RSB N B A 1 2
3 NaNO,, 38 H ¥ T /K P IR BN B Na FIE SR AR B5 1 NO , o ’E N —20 1, AR B
TEAH PR A BV B A X R FIME N (BIUKEY ) o Bt A ER Sh ik &P dthid T
WO 2008/105730, il id 51 F 45 & Bl A3 .

[0040] PR LAHEREM LAAN, AR AL AH R SR AL S 5 AR L (NH,NO,) « I AH ER AN
(Ba (NO,) s B 411 7 7K LA PR A BT AR R B — /K570 ) S EAHER 5 (Ca (NO ) o5 81 41 TG 7K SV A PR
BB — /K& ) A EREL (CsNO,) W EAHERES (1T)  (Co (NO,),)  IEASEREN (I11) 47
(CoK, (NO,) os Bl AN VAR R Bl (111 $RAFKEY ) A B (LiNO 55451 2 oA 7K SV i R 4
RS — /K& ) IEAEEREE (MgNO,: Il AN AR BREE =/K &1 ) L IEAHERER (KNO ,) LA AR
n (RbNO,) MEAHPERAR (1) (AgNO,) IEAHERERE (Sr(NO,),) FLAHEREE (Zn(NO,),) .

[0041] AT LAMb G RS 8 B R N G B SRR 07 il & AR K B &Y. F T %
SV PR 26 1R 77 92 2 A SIS AR I J R B DR B A AT A R 356 2 2 T T Rl 3R A 1 o AT Al
—H A (NO) =44k (NO,) HITR-E)-5 40 B 5 J8 S YIS, UL S I AH Y.
fil IR 36 (1) A3 i SR SO i AN 4 SR M A IR o 388 3k A B Al R R Ji ] SR A5 H:
BILAHIR

[0042] R FH ARSI O A B VA FRR 7, ANES 52 3RS B 46 J5 R 2 A R B L &4
A NGRS v 9 I b < SR G T - AN RTINS Y 7/ ) s o T a5 N S
&) BEMEN T, WA R e TZ&M, BRAE A AU Fod 58 444 nT BE B8
BRI I B T AR AL, (E2 BT IR 25 A4 AT HH AR 3k a3 AN B2 3 0k 5 FAR AR 3 1
JE o

[0043] i Y 24 2 b AT 2 52 1) 3 A0 45 491 a0 STV A R BN TV R B BRI A PR S o T AR B
A PER EE 2 I Remington” s Pharmaceutical Sciences, %5 17 iz, Mack Publishing
Company, FEaston, Pa., 1985, Z%f 1418 W ;Berge &%, /. Pharmaceutical Sciences
66:1-19, 1977 LA Pharmaceutical Salts.: Properties, Selection, and Use, ( %wk&
P.H. Stahl f1C.G. Wermuth), Wiley-VCH, 2008, HA&F—A it 5| A PAHEEAR S & B AL
.

[0044] 4N EW)

YHAELYT, HLEAH R 31, B an v AE IR (HNO,) 1Y #5451 i NaNO, Bl HL 25 %% b AT 452
(5L RGP ELHT 25 0T LG S g T XL 2] A W] e i) 245 A0S0 Ak I ) R0 1Y)
77 20 2%, FE AT IE A & Pl it s T, I ER T 75 B R e Tk & 2 BT, FEIIR T ARG T
PIEBAL . 25245 0T LI R B /b Ek N BRI B2 R VUL PR HE Y V2R IR O N 2

9
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NSRBI PN L S N RS R B A R B R ge 24 . AR — NSt T B, AR
E LR Hi1ES 12/904, 791 (il 5 HEG RIASCH ) BRMAMAEYLE T HLLHEER
Eh
[0045]  Z4WH GV E&H —MELZ Py E T2 aR . e & T A K7
M2 EY 185K VLI AHIR 31 255 EnT 4252 1) £8 SV R & 1) s mi 24 5 TR 711TR
BRI R E A iR 2 /N2 2 ARE L E A K A B AR BA N . 4R
U FHAE R BRI, B mT DA [ 2 [ A s A A kL (ol an A= 3 257K ) R ARV 11 Bl o
IR AR B A 5T BRI, 2HE 9T 2 5 571 GRS BE 7 2N 26 3571 s 277 Bt 7] VR AT
FLIR VBT < il 25 551 R B B e e B e P 7 R 3o T AR A i AR AR R S 2R AT AR
PETE 25 25 IR 008 . B S 4G4 ml 38 e /R FH R0, 491 G B J 7)o
[0046] AR BHHIVAYT AT B BLAE 245 % b AT 8252 U R BREUA /A AE T LR B4 T .
MR 45 24 77 SR 25 25 18 42 e B R B Ak« i (1 245 FH B804 UL R FH T 25l 591 1) 24 FH o
TR T Remington: The Science and Practice of Pharmacy, 5521k, Gennaro %
%, Lippencott Williams & Wilkins (2005) (ASUISII—ANARFT A AN 1025 B0k Al
USP/NF (3 [H 25 8L F1[E KA TT 4R ) o Eid IR 701 0S40 g L0 L i 26 B IR 0 L (L AR p e
H R DR BT A0 B e R RS PR R Bh U BB IR IR IR S AR A E R VR AR
Mg BE i 2R e 2R K B R A 42 . 50 59 b TR0 TV R0 an e A A S R 5 A
W R s LA TR AN BB B TR Gn 2R B R R I AN R R R A IR 5 AR R
7. HeaREERIR IR T Handbook of Pharmaceutical Excipients, &5 6 Ry,
Rowe 254545 , Pharmaceutical Press (2009) .
[0047] 5V -E V) AT B35 A IR R B L AT 25 BRI BRI T e s ] 1 R A R SR #3810
2008/105730, A SCHEPEATWIRAEA PR S (7= BIE RIVR 77 o
[0048] W B A A SIS CL AN T A B A &, SRS T B S S R SRR T
FEKRE TR AE SR TR P LA o
[0049]  AH-EWT LLERAT I B EE I, & 77 &5 A 140 0. 1-500 mg HIEVERSLSYr o i) & ]
EAHZ0.1 mg- 2150 mg 21 0.1 mg— %) 40 mg-£J 0.1 mg— £) 20 mg. 21 0.1 mg— %) 10 mg.
Z10.2 mg- 2120 mg-Z1 0.3 mg- %) 15 mg £ 0.4 mg—2) 10 mg-2J 0.5 mg- %) 1 mg. %) 0.5
mg— #2100 mg.£J0.5 mg- 2150 mg.2J0.5 mg-2J30 mg-#J0.5 mg- %] 20 mg.£j0.5 mg— 2]
10 mg-£70.5 mg- 215 mg-Z] 1 mg from— Z] 50 mg-%) 1 mg- £ 30 mg.Z) 1 mg- %) 20 mg.
211 mg- 2710 mg 21 mg-2)5 mg %) 5 mg- %) 50 mg %] 5 mg- %) 20 mg %) 5 mg- %) 10
mg.ZJ 10 mg— %] 100 mg.%] 20 mg— % 200 mg.#%) 30 mg— ZJ 150 mg.Z] 40 mg— %] 100 mg.
2140 mg- 21 80 mg FIVEPE A4 BLZ) 50 mg— 29 80 mg [TE MR 2o Xl % B AR 4 & P 5l
Wi ), % FEZRE R 5 — P a2 O AR & TR S A AR AL &Y B3 iR
B R B FIFIH G . 23R S AE 35 B i X Lemicke il 7 40 B VDI , 15 P o3 8 35
S A G Y TS H G Y] 25 ) HF oy R R B R B, 9 o e RN FE R SRR
A A A A5 R ) R P i B SIS T g LA T
[0050]  fH/ 7 L1k Z3 25192 54

AR T FE W 29l & P A FERCH A T DRG0 ALe ( “ ARG ) o 1 ARGF A
AT DL A5 an i 7)< Jse 3 551) S VR AZR V- ) BT o 7 ) o A e T A e AR i =, B A T
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PER o 5T 8 1 2452 LT 2 IR FE IR A 4. 1 B F5 AT LA 5] J b 1 i B 77
BFEH (A Gn A 1L BLRE B B H SR MR P AT 4 2 TR LR R R IR L A
A FUAE B RRAS B FR S BB RREN ) 5 ORL TR A 1) (9 D 2 4 2007 AR 0 B B i o 4 4
R IE O DR IR R B AT 4R RN R S B RR ) RS A ({5 BE R L R A R
LU BWE B | B S AP i TR TR T RN S W R W M~ TR AL T M~ Tl 4 4 R RE R B R R
FLAAYE RN A Y R R I 4R AR R R OGS s R 2 )
AT 77 BhIR 7 ARG 77 (5 G A A 2 6 Pl R A R IR IBS . — ALk S AL A Y i
H) o HEZEE F AT MR AT DL 7] R R 36 58 75 TR 7 2 vh
(00511 FH - 1 AR &S 24 11 1) 770 38 BT A S WEL IS = 7] A g L w4 il o 5 12k [ 4 s 8 71
(90 4% S e by FLPE L ok £ 4 2% B IR A - B R 5 B =y 0 1 ) YR PR A e e T 51 B A
A EE A 5 KM R 5 a0 A I TR A A ORI ) TR PR R IR s R
o AR B WR A A AR & BN 55 TR B, 78 Fr AR IR BRI A4 L T 128 7 =X
A5 FH B 87 s 1) 25 B ORI R 7N AL o
[0052] WA 5 T 1 AR FH 348 A 42 R 4 4 LAl o 2 i 1k 245 0 0 IR D R/ B
BETBCE 290 AT JEAT V5 2 SRBE AT — Pl DAIRAS AR T I [A) MR ) 42 B0 L b I 2R A B
FE— > S4B 8 T 24 30 AN R 0 1) 0 2 BORN 1 53 SR AR 1R, LR D) G A [R) 2R AL 45 B
HEMFIEA IR R, B 2595 65E IR — R B2 A A1), AR TEL 25 A
4777 BT » S ELFE B — B 2 BT R BSOR BRI A5 e I R TR A LA
T AR AR I 70 RH i R A o 7 R e S it 7 28 v, 465 ) L8 AR A mT B AR
pH Fl / B B BBUR 1) SR A AR K
[0053]  W]d I XA A 0 7R BT /N LRI BCRIORE i) 5513 2 AR, BB A Y5

FOE R R, SRS H B B R . R AARMR T E IR B AR T ) — Fh R
Z A/ B a0 R I L glycowax . BE PRI  EL VG AR AR | A A I L SR AR R H i R L —
F I T G KR R B T R H G L R AT A K IR G L d1- SETLIR (B T MR AT 4
B RA LI R LR LIGHG A7 FEME S JGE B 58 205« 5% R I T JA IR G P 36k T 0 e PTG
2— FRFE I BL TR BTG  F L PR BRI /K BERR L 1, 3 T . 2 e L TR I IR e A1 / B R 2
TR FEREREIE TSI A, FE AR AT FE A G K A R SR AT A 2 L L A e AR g
carbopol 934 fikMd . = TR H M Be UL IS - FHAETNMGIR IR R O )d R 2@
/ BRI AL A o
[0054] AT ANA K LA YA A9 T 10 AR S 25 IR 20 48 /K M T V7
ST 2R R PR R 2R ) 7K B e VR R AT R (B R R e 2 SRR BT B AR
T ) YR L7 LA R Bl RN ZRALL F 24 FH v 4
[0055]  ZZAHT

AL T DARIEE A G (BN Ak 3 1 7 7B ZE 7)) AL A B B 5 4b

(177 A A CLER AL BAT RE G B AE KRR TR 35 551 2 o ] el A R DA e 7 X (il kg
TR BRI ) BRGS0 T, B an w5 i e (Bian pH UK R &
Yy ( “pH¥ER”) A SIS E pH MM A K I H B s R SR E W (B Rl il e
) B EERE R R A (R R B AW T BE AR ) FOTE O R 38 AR
R ER R A (R 1EHIRAR)) S UAE 5 d B G A B BUS 4 . v
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T AR ST 25 861 B 7 51 16 B 5 A B HE B B A L B0 (49 2 LAY 7 2k 2
AR HFEAEER HERLEGER BN YR R EF LR NGRS L REY.
ROTRER /) BUR A Sl g FE A ) 5 B T R R M R L S (IS R A1 R — R A 4
FAIOR R PR TN B R A A 2R IR DRI IR AR T i FR IR AR 4 2K R IR O IR AR R
B RN / B IR A Y 2R AARIPRL . st Ah, AT ASE FH B () S 3R A 61451 2t B8 T T ek 75 B
AR H I
(00561 5 v 75 Bl i B 57 AT A R B AN R E A 4y, 5 3 BB ATE T B &
o PR 5 v 8 FVEHRPUAE B R A eV WAL o e B o8 i — F R W 7 AR S 2B IR
I A 2 53 BRI
(00571  EEARMIE, fEA0FH I GRS, KEMZYIE T B %iE PR
[0058]  [oa SI I A& 2% Bl AE KRR TS B0 A A R DLAL, [ 44 v 751 26 & W o] A0 4 42 el 3l DA OR 37
HEW B A F 72 (0735 1 25 Y0 BORE TR A 2 B il ) B R A RE. T 4%
DA SCHR ik 2540077 3K W AR A R T Bl A& ) Y < Encyelopedia of Pharmaceutical
Technology, 55 F16 % , 4% Swarbrick f1 Boyland, 2000,
[0059]  JH T-25 /5 Z5 O RE I 1 #77Y

FE—SE ST 77 2, I R R 25 1l (M 29000k Rt . IR T iE AR EA R T

(a) 2595 BRI EFETY AT B AN/ R e I H 78 45 W 1l A6 4 1 I i AL st
TER I R BT HT 2 5 iX Se iy 25 1 SL ) G R B S IS B 5 W A
HIPERE IR A I R E A Z KRR EME AN

(b) g 5e B oy uhik B S5 W 1 77 v, 9 W B 78 FR PR 2R pH NREIRZG 4 1Y) pH U
RAEWAAR R, B EAG 7 45 1745 40 B P4 A I 8 5024 40 1A A T B gk ) 5 P ) LA
B

(c) 25 a3 BAE N N, pH BYAE ) B g ISR TEC24 W ) A= A T et A 1) 5 o A K B e v

(d) Hrp— B RHI5 558 B B, 259078 3-5 /NS ZEIR I A] (FH 4 TN e ot 16 1] )
Je BT AR TR S

(e) AR BURR AW, Hrb A IR & P05 A W00 2H A 18 ) B 45 B 41
38 Ji7 A7 B SR AL 25 WRE TN

(f) o RN B T 45 W kG S 1 AR D B B 3R A I8 R Tl 24 s /i

(g) H A 2GRS I3 I Fr SO I 1 7% ORI 175 I 45 51 (M 25438
[0060] 277777

AR AN 53 B, HLS 6 97 0 B AR50 B0 LA OC, W AR ik 1) 45 25 1845
CAEFIE SO A SR A A 25 T /8 3% . nli@Et gl w556 i N BB AN, 45 T TR
SCHTRITERI B o o0 B AL FE AR AN B T3 52 IR JEE 7y ¥k HR 7] Y 551 R i 4k Y
RS - B 9 o LG D IR 265 B4R 24 BB 25 25 A B 1A . B A 25 B 46 F ik
S N A N A R SN A I 2 s A NN S L I 3 N7 51 N € SN I
FECAN B N RERE N LB R VLN B R B il BN L B R R AR S 2. B
A 25 0] LR AE I BRI — B[R] Py Jd i 1 S
(00611 X~ ik P Bl A PR 3 326 Bl B ey 43, 2L & Wl 0 TG | IR R 8 1 DA 2 & T
I AR IE . BROK LAL, Bk ] DU SRS Gt Sk IS O FE 2 olE (1 H A
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TERRAR TR O ) R EAERIR A . wlE  an Al A AR R W DR AR L s
FE SO B4R 0 DR 358 I 75 W0 B R 8 e FH 3R TV PR 591, SR OR & M sl e . FEVF 21
BN RIEAE A SV P EFE SIS, G a0 hE . 2 JoBEg) W H 220 i E L AL A S Ak, T
R A Y s R R B E R R (9 — R AR ER AR B A AR ), e AR VRS AH A )
KIAMR UL
[0062] 2GR IILE AT IR T2 A B /M E e 2 =S EH . Bl T /e, 4
EYRTECHI A T RS 4y, F EEEH TR/ EZHAER A E . X T2aMKIER, HEW
ATELHI A T RN 424, FFl i T EAE S T AT S BRI R R/ B E R a0 mT il
Hi AT B Mmobes 2, it i 48 LLAMIR 1R 245 T .
[0063] B4t 4525

FEA R W70 BB N R A R H AV AT IR R RGN B AN E RSt . KX RS0E
SRR AL B R 021, FRAE LR B LAY A &K Bt (8] N BT B A 2. BE
AR A 2 L ) s A P 3 R s ) T DA IR SR (M BB B R RE T30 12 2E T R E W B g 4h
W e R e vl AR F B R T AT R v B N AR TR E, 1 5 UN
YEFE 9 10-100 Hm FIERRAUR o KB H R 1 B3 59 e 28 o) & AN 1) T Tk 771), 1
i R A 2088 7 1 B 3 TR AR R K AL AL K LA AR o T RRARORE 7] ) 5 o F R A= T
PR R GV R AR / B ORERR BN ( 4B ) FE (L- AR ) %NS (PLG/PLA #3k
A o FERA A A BRI B P 2R 4t , 51 Gn FR R P R0 70 RO ek [ A4 a8 ok 74 00 B IR VR i
B A BT SO I R Jie e R 4 AE Bk R G ALE I SR M R R I B AL . T Bk R
RISV RIS 4E N- S A R T IRIE I  THiE Vo il (RS L AR S R e ik B R 56
W, BN S v At 188 A1 407) VIR (N- ZMEFE B ) VIR (silo 48 ), EENENTAEY
F1 PLGA-PEG-PLGA
[0064] £ ZmE

FF LR Th e, 4 )2 e D BEAT / BUOHEDIRAS AT IR B BEAEANAT A / B
PR AN & B 78IS 25 T O LI AR IR 26 2 DL S B Gs DA/ 3O BRAS VR T A/ BR
TR PR AR 7 I 7 i (1) — B[] A R gk AT
[0065] &5 - 4H-& W () AN A 2R m] AR 4R 491 A 45 T 1R R AT 4 B3 IR AN 45 24 5 =0 AR
o FEIRIT LA, PG4 T AR (B anah 2 MR  #0i  FR s 1 S B
29 ) WEE, K R DR AR /D3 S I BFE R (AN BRI 90 K BB A )
JFFRRAE (B ST S JHR o RS0 55 HIAR AR RS VXK B A8 B RE ) o FRIE M REHN
YT an e it e i SR B FNFE BT () it 1 57 AR ZH ) “ PP Bf (Pain Ladder) i
M 5E ) IR A (B e I SR EE M ) L B B AR RS AR A —ROIR A B
LA R A= ) Dh R R FRI L 7 25 243 42 R0 22 ¥ e R I A= R A W S AR = o A7 R0
=] HRIE TR S B YA B e 22 4t 1 77 5 S N il 2 A B . A G B a4 D 2 9K
I () FE A1E BCRE IR B M HL e = AR Pl 5 e R 45 SR R 7 ==
[0066]  AEFITCHLILASER 2L & T A B W2 E T 82290, 1 1 g/kg-£110,000 ung/
kgo — MM T, LUXFE B 25 T I AH BR Sh 48 A5 M 2R BEJE [ 9 150 nM-250 wM. 73]
PERIF BT T2 0. 1- 272000 1 g/kg 2] 0.5-%11000 1 g/kg.%)0.5- #2000 ug/kg.
%5 100- £ 1500 pg/kg 21 0.5 wg/kg— %1500 ng/kg.#1 0.5 ng/kg- #5250 ug/ke.
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210.5 wg/kg- #1100 ng/kg.210.5 ng/kg- %150 wng/kg. %) 100- %) 350 ug/kg %
340- 23750 1 g/kg BLZ) 750- 27 1000 u g/kg Z[A]. /~BIVERIFIE R NZ 8. 25 1g/kg 4]
10 ng/kg2116.5 wg/kg %) 20 ng/kg2130 wg/kg %50 ng/kg.2]100 ug/kg %)
165 1g/kg %) 200 ug/kg %] 500 ug/kg %) 750 ug/kg %) 1000 ug/kg.%) 1250 ng/
kg %) 1500 1 g/kg %) 1750 1 g/kg BLZ) 2000 w g/kgo ol (R 0GR I 1 FE F) 3 Bl v
790.05-10 uM.0.1-10 wM.0.1-5.0 wMELO. 1-1 n M. UAAR I 2 9k B v 445 2-14 /Nt
4-14 /NI 6-14 /NI 6-12 ZNIFER 6-10 /N6
[0067]  VRYTAMFM T LA . AT LARE R —IREE Ik (4140 — R PR IR = Ik DY IR B 22 K )
B AEIX 4 2N (BIINZ)5F 2.4.6.8.12 B 24 /NIE ) 167 320 . Uik SE 24 /0 18R 2 IRk
ST AHMEAEY) . YT IRE R BAA A B RE ST ], 5140 2.3.4.5.6.7.8.9.10 B £ K .
2 AMNALAHANAENHSANA 0 AN AEGED 14FE. G y7 v L& — Rk
el 3 Ra— R 2 RS 7 R— K 2 WRERSE 10 Ko JAYT A AT LAt — A — k. — H IR
8RR H — IR BB B A, ¥R 7 A AR A A28 36097 I ) 40 BRI o Y6897 o] LU B IR YT
] AR AR KOIA 2 iR A ar ] (Bl 248 ) »
[0068] Z4&r

AR T 2 H G 5 —E WP — B, B sAE. A& R EH
I G YINE AR ST 73 B B 15 o 51 G it B S ] SR A4 A A B 1040 & 470 1 2 v 1)
e, FE A DS OB/ B0 BIRES TB YT I K B B VG T A/ BRI IR N 25 25 A6 )T
ED
[0069]  JRIT 7L

A PR RS R £ (I W e AL AR 38 ) BRI )% T2 BRI 25 18 F= f 254 40
B, JCHAE ORI O BRI~ Az 2 (g% ) i BT 107 A 7 v
FEANFE W . BARRLUL, A BV I AT TR 9T A DL R I S AR SR (il hn e
MUOAHIR h ) B 25% Erl 82 (MRl 25 o LG4 - SR I S E i B8 M
(Bl IS 3-6 AN H IR BUAE S Tl vt & BRI AN/ BOR T e vl s / 4
P B GL H , BT LU 5 00 2 MR AT A O IR HRr 88 S DRI AR 2 (91 G P 12 ) L o 2
I~ RIS TG A = AR L S I S5 A ik AL B PR 80 B B AR 9 B A= 1k
X 3P R A I B0 M 22 A 2800 B — 1 25 A8 B X IR 28 A AE SR ORI T S
B LRI P A R R SRR R AL (B i S ) ORI/ Bl T
PEIFE R RSk 2 R REAL AR AE LR S RIS #4017 B AE A DR IR » ARk B
WU ] TR T A O BERERS A/ B0 BERAS i A R 8 B AS 10 5 R ER & (41
WAL AR 58 ) B 255 E T3z MaT 2 s 4L &4 .
[0070]1 &7

FE T T SE A5 o i () i RS fa R I 52 AR W 26 P AR 2 et 1 T ik
B2 DRI, TEARIE I STt 77 2 v, B BEAS R W A& W mT ¥R 7 SRR 4 B & i A ph &2 1
JE I o
(00711 ML M/

PR PP P AR LR R 2 2 R 3K, e HL AT AR His FR SR i TR) o S Sk S I Sk B
Mo AR AT RS AN B0 F 30 Ko WA AR AT FREE 1-6 A A L 18 AR H
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HAFREEEIT 3-6 AN H B BE U T A AR . RS MR R, W SRR
RO T4 48 58 4 B 40 A 8 I S B 22 N BIA T 72 A, DA T i S ) Lo 20
(170 JE R 2258 T =2 T Mo 453477 B g ARG B A BB SR A/ B B TR R . B, 1E
XA RGN AL (A0 AE Rl 00 BN L S 2E ) 5, #2840 e et s o A W o 22 12
(1. ARRIAR I ERES T A SCTRA AV LARIT I ETENR . #h 2V M 2R R HE(H
ANBR T b PRI P Bl A 227 IR S S AR AR« = XA S KB 00 SR A AE L AR
R 95 L B B A 220 5 2 M X IR TR 8 B A TR0t 1 22 A 2205 B — A 24975 8 R v KK
ZREAIE.
[0072]  #AZEH

ASCFTR A YT R T I6 97 A2 dss , BRI, hl PR M BBl AR 20« AR Tl B B
VEZ R R, B an R 824075 o 5k 5 T B R IR M (B anie &k 2 R AL B B
IR FRIF ) » o RIS R f R RS DR 1o TR0 PR B 3 v, A 8095 R AR T 5 e P
ZAE, UM 2450405 BT K 2 52 1 v IO AP RO BV B i B 18] 772 A . S2 438 R p
PRIGEEEA , A2 A 805 B AR s o P A S BT iR A -6 W T 2 b 25 1 B AW PR 1 5240
DA 11 BB AR 25 PR P ] R Ao 299 1100 IR B T PR L2 T LAYR 7 R PR e 2 ] R el
2295 o
[0073] AT EESZFRAB LI, {H 2 AR SCHTIA A 0 RS R 26 (0 20 A ]l i Hot 2 508 IR
FERCRE 0 1L ALRE B — B Jir e 42 R (A) 424 L R 00 28 TR SR 32 . EA = &
IR RS W JR 973 528 3 v A 3 i T %o 8 267 0 (1) 532 R0 7 389 00, 3 5 B0 e /K 1 1 24
HEBE AN LI 1 NADPH. NADPH 45 7 2 (2 i — S AL (NO) A e | K= A= e, H S EUE Y
5 o NADPH 24k B NADP+ 52 77 1 % it P S8 S ) P a0 75 1) o 9 FR 95 52 i3 Hh LI ) NADPH
AN NO F=2E , FF HEp 3 3 & o4l M sE T AR - R, b 78 NO (R RE ) 7E FE ik
T UL T AT O W R 95 524 3 AR 28 M R TRV SE IR
[0074]  AHAH

9 PEPLIR A 20 30 47 B JORE 51 A I — Rl T2 20 (B An7E T R 5 & R B 2R R 1
KATRA) o TEF AP A545 5 , 385 LU M 2QAE 35349 350 o 2 ity T8 <2 R, I HL AR AETE
FIREGE A (6 AR R BB B 5 ) IR A (A E R e UK ) LR K
I (500 I 85 0 S A i B U B AT SR IR 2 e ) AR/ B R PRI BRI . 7R A
PEFEIR 1, AR B /> B WITE B A% B 98 2 2R A A B S 11, L AT D% 1 28 AH G
UL PRI B % P 1T R i 0 o A T 2 28 g 94 9 T[] BN A7 7 B T A SR IR 2 DA 26 1k
AL BRI I, QPE T RIS R g T —
[0075] A&

1 R A AR N A R () e S SR 45 BT R (] ) I ARG 21 () P I
1 S P PRI T 20 R SR AR 2 10, TR 2 0 AT 0 BGIR 2 AXAA P R Y P 1 o VR 3RV I
Tk B B IR B R 2 R A 4 2 AR T S o TR KA T A B LR
I < 5 BT LA F 40 S5 IR 2 28 5], 3 LR BRI S P 8 S AN BH B &0 . P R
AT T PIE (285 ) o PIUBETEPRIR AT LA e o B R 10, (ELH 6 e TR 21, B3 T EIX
U SZAREUR ST P2 AR AR VR L B A T e B B B A3 S ) X K
[0076] A BB EN
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ety dm 2 18 H A A B B AR 28 R 48 1 A0 8] 03 B B0 AR B L o X FRRRIR T 2
PEIR A 4 R DN RE 1 7= A, KR 198 7% i R AE R0 00 B0 5 20 4 JULJ S 9K 2 Sk Al
1 5 sk B AIE
(00771 518 PRSI O ML 0 B 8 (E AN SR T3 S A0 (51 M ) 45 9 LS R )
FE2 H MEET B A L R i A AR AL R B 1A B P AN A T ) SR (B an U R Sk
I~ MR 55 12 S0 I Sk AR A SR ) S o719 (94 Br o915 R R IR M T RN E
PESFHL ) A ANV AR (A8 40 1 00 s e  Js Pk e« L 5 e S5 B e s 8
PR B B e Sk AU L BT RE R bR R L B SR L R R < T B B B R
T~ 52 AL  FOR B AR B b g ) AH DGR
[0078]  ASCHTR WL A WA J5 2 0] FH T16 97 IR B AN 18 & PRI 2 18 1 1 AN ]
TE I, BRI 98 M2 A5 3 M P L T RE MR TR AP 2 MR . FTRE S 9RTR A SR o 3l
PEIR DU FE BN 23 ST i I SOEAT / B E (B a2 A5 i e 28 B KR 1
KT ) WIS LR AR (4N ) < 0m (EUFE A SEVE SR Sk AR ok PR Sk )
O UBE Y o0 488 ~ il I A o I 005 « R XU A A bR 200 o 38 ot 0 ] of 5 Pl 2 4
T3~ JeEPRE B SR BT 1R 98 M5 (0 A PR 14 4 28 AR T TR R B4 Mo e 4 4 1 v 4 23407
F (BB R BE T ) -

[0079] A& BHIE AT H TR I7 BRI B B8 0s (FEAMS R ALE 3 5 ) A BE
A IR 3 J&RE 5| AT PR 28 1 A A ~ A/ BH DD AR A R 8 AR A Ik A (A
ORI B P IR B 748 B R ) S UL R S Al P (B o e - = XA
WRARZEIR ) IEFIR =B (AR AR ) 5000 Freu S i dn 18 . %
TiE A3 B 225 AT R RS L 3B I e L 2 0 B S B 09 A5 % ARG « PR A 48
Z G 5 EE A SO BRI I T A R R R R A M (RS 2 R A
1) BB B AL B AR R AR 5 0

[0080]  ZZACiFLF

AT LA AT B v P Sh AR AL 6 TGRS SC T IR L &4 NI AR AR Ik 1E ¥ 5
Yk 5 BB TR BB E (AR O ) o 1% B0 AL HE XS B ML B
PR o FRRIBE 5 GLHE B #Oll (GBH 42-55°C 2 2840 ) , B 4E 5 - X6) 2 () o
B CREIRDE ) 6 B T 48 5T (Hargreaves 5 ) - BRAGRIE A5 OB R IR A\ Huk
W IR A] SR IR NVA K TR 75 5 B4 B0 SR X A i i S o 95 B AT L R 3 1 X 0
w5 E T /3 R FE FL22 von Frey B4 [R] s S 0 R R BT JTURRR S8 e 38 38 14D 18]
fi (f Ugo Basile analgesiometer) o 3R] N5 X b dE & i i) 5o B2 HTRFSE T[] o 245 F
A TS Wb SR (BN B I T R BEK . ATP AR R ShAk. 28R ) Jiti
B S B R IR VLAY T B NSRS B (A B DR B IS ) it s N . BAR L, AT AES) )
BRI A FHAE 1 0% bR s ] [l 4 2 A5 0 1) JOR A 1 2R 15 R R0 BRI K BRUFH /N B, (23 L 431
Ul Tesch 25, Nephrology. 12(3) :261-266,2007) FAAE 2 M R JE) [l 22 7 155 A f) e 2
F B RS (ob/ob) /NERARTY (2 W4 Drel 45, Diabetes. 55(12):3335-3343, 2006) .
JENERERE R (NOD) /N ERAE Y . B R M K 1 Ins2 Akita /NERAEZY . Db/Db 8 &5 1 52 Ak
FEa 2 /)N RS JWBN/Kob & 0% R I K R AR L SDT i 19 K BRASEZY | = B 7 X & C5BL/6.J /N
BRBLTR AR PDN #5878 (2 WA Tslam, J Diabetes Res. 2013: 149452, 2013) 1, #f
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FUAE L5 T A B 1) 2EL 6 DR B F o 2 ) FEL o 220 (1) 9 97 R PEAY o

(00811 A, AN [i) Aty X 0 30 3o 0 A e A 22 3 43 1) JE) 1 B r X AL 2 7 P ) SR DA
R . FEIX— 7 1, v i E A RO D Rt FH B S B 2 (R S R R 2
WU AL 5 PR R B BT i), 15 3 A R RO (R e R 1 3 SR 52 s 11 1) R e
LIS ) o ATIE I A R (EIan ) A (5 Gy S S AL R ) B
O AF A I LS 5 T TP AR (Rl A R R A 4 B VE PR S S I AR A R AT E TG
MAFMHERIE )

[0082] I FI K FH 28T R LA & 41 JE 4 R Xt 6 e BEUER 1 1 1 P ) 5% o 2 9 ik 36 SR AT 90 A
RATIR ST AL (Stein &, Pharmacol. Biochem. Behav. (1988) 31: 445-451 ;
Woolf %5, Neurosci. (1994) 62: 327-331). FH4h, FAHRLFH A E A R GUH VR
JE| R A 2 IR o — AN IXFE IR S 2 “ B R )R BEAL " (Watson, ). Physiol. (1973)
231:41) o HE KPR A FEW KT BOoE 2 2530 19 SNL 136 (Kim Ml Chung Parn (1992)
50: 355) ;¥ MR A Sel tzer B (Seltzer, Pain (1990) 43: 205-18) ;fRE
PEMZ AR5 (SNI) 5 (Decosterd il Woolf, Pain (2000) 87:149) ;18 Hid#ifs (CCI)
i (Bennett (1993) Muscle Nerve 16: 1040) ;3% J H 8 A &5 A2 anb JRoms ( BEA
R ) (LS BE A 205 22 2 L K AR B HIORD L PR 24155 3 A 2205 AR ARG 5 S
SRR REG s B AR 2 AR (WA AR B A ) CRA) 48 HSV B G 1) iR 2 J5
2 P A TR R S AR AR

[0083] P JAC TR A0t 15 3R o 2 i i 225 R FH D e (006 o LR I AB I F Wom B AP S 9%
P LR A G IX 3 1) 5 L 30 1 1) S ) S A D R e e o RERPRIRIE B 51 S — HE T
IR AT PR RO . DRk, BT R B A 2 mT B 1 B R AN AR SRR A A DRk, T
A L B (BEG) Skl &5 R4 2 A0 2838 fH TG, 322 1 S0 5203 AT B 3
PEL a JEEER S IETERIARAL.

[0084] MR 52 MTIE Bl 4T 4 5K [ I8 S 21 4 , % Bt T 245 an JUL i P 2 Rl 28 4% 2 0F 58 ]
FF 52 AR SRR A AW T 2R E I Th k. W] >R e 2 B Mk U 5E va 77 1 2D
o B I LA e FH S2 3% ML Tl . S2 i i 1 A X SR B2
FEHE AR IR 1) A, IX SRV VP 32600 AN [RS8 A s B B v BB . I 2 S 0 P A A
P 8 L A R VB R 22 A A i A% T A o B SR At T R T B X 7 v B
PSP BERE I IR o B JER VA ASE 75 245 FH R 0 BRI AT AT A 7 B SR AR 1R R /D B i o 0
TERCRE S B EE XS PGP9. 5 (—Fl panaxonal R4 ) BIPUA G ZEbRL, fH15 52 kA 1 /0N i &
DA AR T 2 BB W IR T R RS A AoV 8 B D R B P R B AP 8 R
1, R EATE AT AT i) & N A RS AEAE o AT SRAF 7R B TR 28 R 14 1E 7 35 FE
PR F0560 520 LU s VA » LB B AR D R 48 2H 2 2H U B B A AS
DL TR R Z 457810 BE T A R E AR (RPBRESS ) AR RS 450 H 1Y
Wb

[0085]  FERTA Y RIS A, 40 nT ARAR AT H AR 3 2% 28 2 RO AR R A ) &5 SR B
AT PR DU AR 235 B AR A . LE R I IR BREG H , 3 W 3 3ot 00 o i 24 4 12k Jo A
2B T R B AR IRV TR R ) B (9 G dee 82 L )k 1) ) Aoz
B VRS U I HLAN RS (] 6 A i E s (BEAR . D) RE . B ARALOR ) SRV K
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IR AR T A5
(00861 L L/ i AT PEIL S K

I H ) NO 15 5 2 AT B 2 ANl R A9 an AN R QR T 28 (IR FE 3 5 A 2
. LTP A1 LTD) , 1 45 5 PR3 30, C0FE 3 30 PRI T 8 S B A0 1 43 A Bl A0 e ki B2 )i % 51
(thalamocortical oscilliation) . ASICATIRZH G W& K NO 1332 245 2 AL A R NO
HEARAL S W, DR X e 21 5 )i m it R R NO 7K B P4, FH T8 B D A8, 4 ) A2 08
O/ BOGEUIRAS, H 0T H 697 O B RS .
[0087]  RiECoBEFREAG & 48 78 52 13 rhoU 2 21 (1) Al X B 1m] O T 260 IR A« PR O B RS
S AN s AL FET AT AP KA R 52 8 R A . R, AR AE I ARAE , o i
CL M A FIRIE T SR A 2 LR IARAE (MDD) AXUAH B A (BD) , HARFAIEAE - BRI AE B4R 1
FEFRINE] & A, I SR R AEAC LR . i MDD A1 BD AR R, HBA 5, #EFR 0
Bi%& o bk (AT MDD) Mg A E R RS (AHXS T BD) .
[oo88]  H. & KA HIARAE CFE(H AR - AR BRI HPRRAE DO AR BE A ARAE K A5 1 B R
AIE B 9K B HAISAE 77 J FAISRE « 2215 1 17 SRS PG A ARr 43 R HARAE (DD-NOS) o BURH P A
PREERGELHE XU T 288 0URH 1T BY 0 B4 28 [ 5 A0 A5r o R R 0URE 14 K # i 5 (BD-NOS) o 0
B RN IR AT AN 5T 155 K ) o X e 55 RO SR B S < VRRS 5k O B B AG L 2RI
TR S R O B R AS AN A RS R o B S (B A 2R A i SRR SRR AN A R ) .
[0089] Wik BlEhF

NO i@ AR LTP B BAATE XS 5 % I e iz oLl . KL, AR SCHridd &8 v T
TEIT IR B B, 40 <2 S A AZ80R  IIOMOCRE 35 R % -G AIE S J LB 0 fdhe s 1R 0 28 T
YR B FERS (PDD-NOS) AR B k& SR A1k o IIUMURE & RFAEAE T4 52 48 B AE B FVA I8 52 45
MFFAEAE T RBR M ZAT NI L K B RS .
(00901 ICH Y e a2 ot £ 200 o L R e 2 A 328 42 FH AL A, D s Ml i )5 20 T2 I8k
SEAE 3 N ANBIIUHUE B RS (ASD) 2 —, HE WM 2 P ET A& 2R A E ( HEhZ AR
JEANE T LR ) M2 R B RN . PO IUHUE & i 28 D ReRenG 5| 2 1, B A4S % B
[P A i vl 367 PIUOMURE A S 48 K B S
[0091]  TEHFLEEAE, BRI N KBS TN E L2, &)L F LR LM EWEAET S
PR F K I A K B RS IRRFHIEERETF AL /DN, kA KE g (fHE—L
HHNKITE ) o EEZIRMFEIME (FlinFdrf / siEEHFRA O H ) W i
G IRAFAE . B RFER ARSI 2 B B W18 KL, =ik 80% A e KA, Hal W kG185 Rt
Jo 21 50% B2 RAMEAREES) . M A K ES A ERLE 5 RFZEA R AR WY
FHIE, 3 H AT REA2 ME LUR IR IKT . BRRFERBIER A T 2 R B R R R .
[0092]  JLEEHA B fAAE (CDD) , INFR NI ENZEGAE (Heller' s syndrome) FHARAA TS #45
(disintegrative psychosis), & —FFIELE T1E S AL TR FE s R R vt O3
%) KEMEIRFIFE IR COD BA 5 AIUMSE 1Y 3 Le SR AL, 5 B B 2 HAR Dh R e =,
HEER R ENR B e M) — RAVEIR Z T EE R 2170 IEH K8 B, 2 JLEE
PG ARSI LG BeIR 47, (HIX BEIR G2 AE (RIS LB rh AN B2 BRI BB AR AR
SRR, FF HATRE N 2-10 B, AT I E X EERR T HE. —8)LERMR L)W
B AR T L) WS SN {H K 22 55 B S IR A B S 3R AR A Rt 2k
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[0093]  ZHA/772 /75T

AR ARG PR TR 5 H IR 97 R DI RRAS A/ B0 RS R AT BN R B
Rt (1) AR A3k O 0 1) H B R VEBR G AT Frid Hoe Ry i A AR S AR 28 25 (NSAID) 7
JoR S [ 0 2Tk 2 FE I < B AR5 LA it 24 BB RE 24 Ul 24 Bidet IR 24 . Pk
a2 O RRE VLR 5- £ A i E AR A5 (SSRI) o AU BARIZH-A AN 5 1638 mT 5 H
KRG ITTEA MR, BHERRT AT NITIE & RITIE SRITIE N VE
FRIT VA SARIZ B BT V5 ISR BB T AR K BB T . BARIR YT Mk #En] A2 4k, I
R H e T 5 1 7 B SR RS EOG  F BRA  S2 A A — M fd Btk L AN 32 VR I IR =
A ) BT o
[0094] XTI KA T, AR A AT {ESS T UL 2498 2 1 < RIS 8L 2 i i
F =3 PUARZy (TCA) , BBl KB bk ik Bk 5- F o BRI (SSRT) 2 HE
R AR, 0 0 B PR YT ORI O R SCRLE S s BUBN 2 (AED) , 8 A hn EL s T B
EURR FEME R RN 2 23 P 5 Je e o 8 1 2 24, 1 25 W AR T 2R TR I b 5 A
Ak S AR BT 2 25 B R AT (4 o] AR R ST e S R SE VD S R R ) ) 2
KA FEHWE (gallium maltolate) FIRFRE.
[0095] KUK BAZH &9k v 5 — PP a2 Bl L e 95 M 40 A A O ) G TR 24 5 461
NSAID (5 4n B &) DT AR A7 s 55 B S5 B FR 2 T =B A ) B B SR I e ( ik
Je A e B B A AT BIAA | 22 PO 8 4 B PR AR AL B i P S IR JE R A5 At oKoba A
GAAE ) N LR IEY BT AR B (B g e SRR e VR R T AR ) L LA RA St 2
(Bl an-R 37 22 R ZRFLARFIH U PF ) SPUAE R 2 (9 T BEV PRV AP T i 7 e | A At 5
CARISF R PERE ) HUIARZ) (A5 G b 5 M B BT AR BT XS R VT ARFEIR B AR 28 ) Wi
TR () W R A A B B L FEIE I S R PP RO IR ) ~ PURE A 245 (8] B SZ R
SECT HUBEER B 2E TR AT BLECF ) AT SSRT (54 P Ik 22 L B PG VT L AR D B AN
) o
[0096]  FE—AMSLE 7 e, ERAIME—F T 5N AEIR L () WV AsIREy ) —
AL B S O AH IR £ (I W AR ) — s T A I (A awl PR P #2293 B
ERAMEIE ) MR JILFS TR, ML S I IE B AE 24 /NN (BIANAE 12 /)
I8 /NS 4 /NEE L2 /N L1 NEE 30 434 15 Al N B R AR EEIR ) 44T
[0097]  FE—4Esji 7 A, A VNS BFETHUEER 3L 75 & S 7 &, HE A
TEHUH R £6 o A R B -G T A6 LL 28/ T 1-5 &2 1-100 WARER 26 < fHER &L, 40 1-5.
1-10.1-30.1-50.1-70 B¢ 1-100 W.AHERER : AHER R B JCATLIV A IR Eh A AR IR 5

S ite 451
[0098]  7E N SCHTIA SEht 5 A8 FH T FIRTE 1 4 B 5 A e R B1K
MG AAE
ABI ERAEFE £
ACS SRS K ER B AR
AUC 28 T T AN
AE AR EM
BID — KRR
CBC At
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CFR I [E B FRER
CHF Fo M 0 775 5
CNS X R G
Coo e KL 25K
Cou o5 243 1) b 390 181 ) ~F- Y5 265 ik P
DBP &7 K I &
DLT 7] e B o) 2 2
ECG NGRS
eCRF LT 191 4 5=
EDC B R
FDA a5 AYE R
FMD MmN F I 5k
G6PD w2 BE -6 BRI A
HbAlc ML H Ale
ICF FOTE [E =S
1L-6 H % 6
P WE5E 7= i
LOCF RN IIE 555
MDRD B P Ip I A B ekt
MetHb Nz =
NO —H LA
NYHA LY O T2
PAD . A1 JE E ik
PD 2R
PI ELiiFA
PK IS
QoL o iE
RAND 36 RAND 36 T &7 B { BRI 1 A 38
SAE YEEA R
SBP e A A
SD Bt 2
STCAM A] N TR)RG B
S0C RGMETER
TTA Ji5 7 1 P R 1L R A
VCAM IS 41 Bk A B
WIQ AT S 4

[0099]  SEjtfs 1:2atIlf R T

W TR T FE R

WE5E T AE N T B8 A PAD (1952308 DR T VL B A R A « 12771 = Y LA A 11
SR H B R BB PAD B A28 3 22 5 IR A R AN A 2 Ak 25403 J1 2 i 2
FIPEAEAEYEE . 1 B SCVEIR, PAD f 35 B0 B AR 2% 5 R LR = PR A 5%, S3083)
i 52 P2 52 FR AN A iy B 1 P o PAD 2[RI PR A2 P R D REREAS WNO A=) F B B AN NO A7
fig B, —F Y PAD AR (B b R ) JEFIAFAER T AR P B (R 4 R A R 2
FEARNAEAERR BT T E . O 0 T RS BR AN A8 A 3R B R 5 M 93K
[o100]  iZFHAIGIRE LA =2 H 2 E S 10 BRI A B9 22 B A B, — RIIR 40
mg A1 80 mg VRS FREN I 2 71 & 1 2 4 M A 52 1% o 12 9T 1 55 — H 2 VPN TE RS ER M 11
2530 %5, I3 B A TR BN X A A v e 0 R 5 AT B R B AT IR 1 T e I 1) 24 R
o BJa, BAEFFEN T TR EREN A 77 & I R FE N 25 30V E F Z I 9 R o LRI,
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TE B Jik S5 7P 0 85 AT BIR 1) V4 32 2 R b o WU BA TR AT T 2R W03 MR E B T RE 1) 22 VP4
VP B RS RN 2 B S5k (FMD) <6 23 i B AT 3G BTk 16 B A5 A= YA
W AEarFiEnAE (WIQ A1 RAND 36) .

(01011  EELSEHE I PR 22 S PRI 52 ME a5 B & AE #42 JBCG A AR 4 2 /
% A5 W 2 A R S 56 S5 AH o YR 28 AL R A 3 I A 5K SR 6 238 20 47306 B TR) ek
6 O BE B A R AN 1 i 2R 2580 7127 (CBFFEABRT AUC.C,u~C,.) FISTEZHF S
BEAT 25 R0 AN 1 0 R AR fi B (WIQ A1 RAND 36) o A, 3R B MR 25350 / A Whs W)
2 pALEE J0E LRI AR Th g IS AR B R b B YD BT K SR A B A 1) AR )
(R4, FEECHE S VRIS (490 G STV R BN IVl % & AR 3 - m v P B T RS B -+ (STCAM)
MM EE A (VCAM) L F2- FRTFERT AN R -6 (1L-6)) .

[0102]  UE0 SR A E £ A PAD (1320 I BE NN 22 B 70 B 7 &3 [ P AT s 2
FIEM TR . ZikFE L35 5, HAKT 85 %, WRZREEZHIT, WZREEH 14
H BIRSE ) PAD IR 58 o % BRAIE 7046 2 B 7 AR I BE ML T 28, 1 3203 43 IE 21 22 FE 77 BT
R ENIE T 4. fEEE I - EE K4E (EDC) FIAZ B ZE MmN R4t (interactive web
response system, IWRS) {521 FEALIEE AT 50 DAHE 52 22857, 40 mg BID ¢ 80 mg BID
PIEIT TR — . HTIXE— IO E I IT, Bt LLZ2 il i LN I3 N R AN s
TheraVasc I CPC AN « 7EERIT BAMOTE O T B — HIU™ 5 BT B AL, 24 B T IR
R AR MR TR T AR TR S, B A2 AR O AN R s e R A T R AL 2R
GST AR . BIFFTN SRAESE B RS & A 55 ) LABE & CPC B 2 I AL LA e il e Mk . i
H TR R PR R VA 2 W, HAE FE N G4 B 1T TR & CPC, W78 N B IiAE 4 4
TEA IR S B V6T 43 FL I O S vl B bR H@ 0 CPC, [ RS B BE 7E R 98 R 1)
TR W R E B A, BN B3 AR IE B R A TR il s A2 i I E
VEIRIT AL AN o 0 SRR ) — AN B2 AN BTG R TR AR T TR B 2
REWIEIT L. &, RG] IS4 01 . CPC BUSR BT &, B T 384 25 B A IE SS W AN
[0103]  #F55%us (IP)

VR TR A e e 7], 75 B BSR40 mg A 80 mg/ R HE, {RAELEZ M = (20-25°C,
68-77°F ) To MR VLELH 2B R, HIREEZERN R T EREE 1 kst
B R 50 N EUm R AE TV1001. 4 TP {RAFAE % 4% K. Bilcare, Global
Clinical Supplies FRic A7 F143 Be MV ASBREN AT DT T 1 22 @7 o 4 T iR 7 e H: 45 5 1P
k2 /R TR AR .
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"k

W F B 01500 9 akdi&s OIF P b 4586 O1F5a P T & OIF BT 1 485 SThELF OF 446 T8 §1 B GGl U FSDH T €
WEHHEHW L E T dl W EF NS TF T
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CERE TV1001 =R H)

X, e A e £

A 69 4L A LA 40 F= 80 mg | IEAz4Y 40 #2 80 mg

BH R G T | O T

B R TheraVasc Inc. TheraVasc Inc.

e Nl ] UPM Pharmaceuticals | UPM Pharmaceuticals 6200
6200 Seaforth Street, Seaforth Street, Baltimore,
Baltimore, MD 21224 MD 21224

FEAF A SRS I, 45 3 32 i AR [ RS FH B8 72 2 M A s e o7 U T AR [l (IR
255, I A& I e . AR TH R N A B e 285705 B B LTI IR ER%H - a0
F2AAE I BT D 1 R 2551, IR N 53 SV 15 5218038 A6 o8 TP I VR B 4% . AfE 7T
N AR ST e I3 S IR AT TR 259, FF B AR ST IR FRC %™ i e 1k I M AR 70 ™ i
BN ZANE, HETE R R 7 iR [8] TheraVasc B fE & A 7. #2858 BT A A
AL IS 5 I 254 E 23R 7] TheraVase B & A .

[0105]  WAEA NS HN) W8 O B A 5 R L2907 A R E R AE (BI$E
s T2 B SR AT 2 BN ) 2 A AR SR A ), A LB FE o T T A DR R DA R
T AT REARFI H ) HL e 2 A SR AL, AR ST AR B 8 N SR A 3 Bt 9 T A F e D, A6 J31) 52 4k
HRW . T A2 IR, WHE S 52 DU ORE 48 B 1523 72 A
o Ml 2R H i B AR R R S E AR T

@ (EAFAT SOC miCo I e I 25 SR v BT — A B AN R AT U 32 1A, Al 7t A\ i
A/ B NHE -
[0106] @ FEWFASHHE—IRIEEIMAEAE= 15% 152303
[0107] O A IEWRLIMEE U NME—F RS2 Freid 24 /N2 160 mm
Hg Wi BAAN / 85,90 mmHg &7 5K B 8 i w5  RESEE I 24 /Ny B9 I LR 1L & FF 155 30 mm Hg
Wi JHAN / B¢ 15 mm Hg &F 5K AR AAT il SRPREAR 1 T e
[0108] O E AR E S ME R BEA LA E— M2 FRgE i 24 /Nef
[F)Z2 180 mm Hg UK HAAN / 8% 100 mmHg &% 5k BA R M 5 FFELE I 24 /N 2R i
TFiE 20 mm Hg Wi BAAN / 8% 10 mm Hg &F5K 0 i & AR A RE R 1 T o
[0109] @ TEAERA 1033 / 408 (BPM) kBh3E hoFIAEAEREIR 1500 &8 P 2 46 1
TBE= 20 mm Hg Ui B 52143
[0110]  PREF KA TFEA N B s e S I 4T 0] 52603 B B Ad ok, A% B 2R AT AT
I NIT I
(01111  FEIZM FLH L T7 3 A Eds 25 52 (DMC) , 221 A8 5 A el 7 R I
HETEFZ R, HAFEKETT CEO. 4 BA N KR kR A — K ERTT
B L oM — 24 B WAHIRAN S AV E L KR BIBEFE N R . CPC a1 23 A e it A7 S 25 4l
(132 6 BRI A H DR 2 A S 30 1 B R S A SIS i e R 2 e E . |
25 BE N LB T7 NS G 5% 75 TE 21 45 Hh i 24 S 4k AR [ml 3+ AAE TP I BEHLAL
A4y B Hh 5| 7S A ART ) P SR AR T, B R AN 1) 2 B 2 P A RS PR BEA LA B B . & iR

24
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o N R R, Q0 SR B BEAT 77 5 22 BRI MBI TN SR BRI TRl T Sz R
KHAT ) LA IE 3 P 22 , AR UE I 1 B 42 1E a9 70 N B2 R IE R T 25, X EF R N RS
S50, B SRAG BT A B ST 25 AR RN 5 Il 1 FDA o 25 51 2 M Wl 4%t 1) 52 K03 3, 75 22
5 I AN BEFE S 52 R b A, RGN e . R B S AR E AT RESE I 52 i 22 e )
TS BRI 2 NMIHWSTH. &S5 CPCHHEITE Z4atE(E B, M5 21 CFR 312. 32
Sk w5 1) FDA AT 2 56 IRIE AN AR & A R 2 VTR E B . & 2%
H8 21 CFR 312. 33 LA LM ALt R AAEH . X Tt 5L, Rt R 4

(01121 72

WSS ARELL N

T

SIS 1—BENLALIY 14-21 RNBET o TERHTAT AT 58 % PN 2 1, IS 2 44
FIEntE =P (ICF) o BT LU RIFETEN - (1) JERE, () NOgiit=%kk, (3) i Al
24, (4) Mk, (5) AMEMEGTIARTE, (6) IRRZAaMESLInE, (7) RIERIRE, (8) BiAkLTE
5, AU (9) TGN / HEBRARTE
(01131 g1 1-kEpIE

KRNI FCIIEE 0 Ko Bz, B E 2, 48 756 LI s 2. k1T
NHIEY - (1) EHR R sE, (2) 12 B ECG, (3) JRIEYRIAL:, (4) FMD ( AJ{ERLZ
LRT 7 RANFEAT), 6) EdriEAEE WIQ 1 RAND 36), (6) 6 704 B4TRE:, (7) PR4N
N/ HEBRbRAE, (8) A BCHIBE L2540 (WS MM 2 R AR AE 12 T o 323 B AR 12 Al s DA
AT AR ER R B B 5 — IR PKORFESER ) » (8) PKRAE (LAAHIAIZE 24 )5 :15.30 24
+5 7380 A1 1.2.4.6 /NS 10 29048 ), (9) MetHb Rkt (ZAZ5RTAIZE25)5 15,30 204 +5
SHEPAT 1.2.4.6 /M) £10 4081 ), (10) PD A=WbsEW, (11) MM AMGRAE, (12) ARFH
i/ RBRGEIT VAN (R4S T2 1 FUERRA RF4E) , A1 (13) PRI 9T b bRt
(01141 g2 2 (# 1K )

L 18 1 RGNS 1R 24 /M) +/— 4 /NTIZE0S . 78 PK SRAERT
30 Bl (+/- 10 4380 ), 2 E LATEIZ T I FOR A= I R 2458 34T R HIPE - (1)
BT HRRAEMTHALEY, (2) IRIKRL &ML=, (3) PK KA, (4) MetHb RFE, (4) 4L
A RE, (5) ARFF / FEENET V-, A1 (6) PRI Tl bRt
[0118] g2 3 (# 4K )

SRS 1 )G 4 +/— 1 K47, 16 PK RFERT 30 %0 (+/- 10 43%h ) , 2l & L2
2T IR R RFE WA . AT FHIE - (1) TR RFENH ALY, (2) kK
ZAVESIINE, (3) PKRFE, (4) MetHb KAE, (5) A A driARqE, (6) A RF4: / RHATT
VRO, (7) PRI A b AR ( QiR S22 i3 AN RF A5 IEARHE(E A 21 Me tHb 35048 8% B¢
B, WA T R 22 H A 58 7 REIR R 2 tmis ) .

[0116]  [FLHTZEHEFZ (F 7K )

WERSZRF L2 3 [ MetHb 2 8% B &, A AT iZie . NAEMIZ 1 +/- 1 KI5 7
RHEAT . 7F MetHb SRFERT 30 438 (+/- 10 3% ) , 523X & U AUE 2 B IR F 5= 5 2 AT 7
2. AT - (D) AT RRAIEMFI LAY, (2) Methb KFf, (3) 474 ar AL,
(4) ANRFAE/ FIGTIET, A (5) PEMBIF T I 1B AR
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(01171 g2 4 (F 14K )

ERIZIERS 1 )5 14 +/- 2 RiFAT. 16 PKRFERT 30 408 (+/- 10 704 ), ik
eI FR A E I 2. 3T NI - (D) 4T RRAERF ALY, (2) IF
PRSI E, (3) PKRFE, (4) MetHb KA, (5) JRUFURIRLE, (6) MAAr A driAqiE, (7) A
RF / FEEIT IR, (8) VRN W U4 tbdnitk, (9) WFFCZ54IRRAYE, A1 (10) 43fic KT 7T
4.

[0118]  #Li25 (FH 28K )

ZIZIERS 1 )5 28 +/— 2 RiFAT. 16 PKRFEHT 30 08 (+/- 10 704 ), ik
eI FR A E I 2. 3T NI - (D) 4T RRAERNF ALY, (2) IF
PR, (3) PKRFE, (4) MethHb KA, (5) RMIAEMMKLE, (6) 12 FHK ECG, (7)
ANRFLE/ FIET VAN, (8) VNI T 1k hr i, (9) BTG N 4, A (10) 43 B (R
T
[0119]  #H AT 1

L 15 42 +/— 2 REZREIT I, W2 R EA AL B I EBGTT
A5 1k
[0120] H G2

2 15 56 +/— 2 REZREITHIE. W ZRER AL B4R TT
A5 1k
(01211 g2 6 (# 70K )

EIZIERS 1 )5 70 +/- 2 RiFEAT. 16 PKRFEHT 30 408 (+/- 10 704 ), ik
eI FR A E I 2. 3T NI - (D) 4T RRAERF ALY, (2) IF
IRZARVERE =, (3) PKRFE, (4) MetHb KFf, (5) PDAMhsEN, (5) &L ar AL, (6)
FMD (AJERLZ 6 i 5 RINHEAT ), (7) Adnii&ErI4E (WIQ F1 RAND 36), (8) 6 ATk
5, (9) AR/ FENAIT YR, (10) PERB TS bARHE, F1 (11) B FE 259008 14
(01221 g2 7 (3 71K )

WSR2 6 )5 1K + 1 KiFEAT. 1F PK SREERT 30 204 (+/- 10 4041 ), 2k & b
FHEIZFT I FR AR I 2 (GRlEs ) o 347 TAIEY « (1) 2Bt 5254, (2)
ST RIRFIE MY (TR BLAG T W29, 1% BT id 48 53 52 608 M 1 R FE 77 BID
WnE 2 MR TR BID. ZiRE AL AT 1 /N 255 %% ), (3) IR 22 = PE S
%, (4) PKRHFE, (5) MetHb RAE (ZiXE HAECHTE RN SRABER ), (6) A A A iRTE,
(1) ANRFEM/ FENRIT VP, (8) PRI Fils ibdr#E (a0 RS2 AN FF A4 b AR E(H I8
I MetHb 390 A 8% B iy, WIFEARIR M2 atEmtis (B2 7 + D o, W N R ZHHES 70
+2 R, (9) Lt (B2 RFE BT ZHT ), (10) MetHb 45 MTFAY,
(11) A RAE - BRI ZAT BP,

[0123]  fEAHTZ LML (2 7 + 1)

REZAELERZ 7R Methb Ry 8% B m A #HT X012 fE802 7 5 141 RitAT.
7E MetHb SRAEHT 30 2080 (+/- 10 4381 ) , 2k FH LAEZ T I F R A E R AL 2. it
T RAVE - (1) AT RIRFIEMF LY, (2) Methb KA, (3) A AMMAIE, 4) AR
HF / FEEIT IR, AL (5) PPN TR AR

26
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[0124] L2 8—2K4 (L2 7 + 6)

2 TR 6 +/— 1 KiFATIZE2 . 16 PK RAERT 30 2080 (+/— 10 0% ) , 2k %4
EZFT I RN 2. XK &G R EME RS . #1750 - (D) &
B, (2) IMRZEAMESRIR=, (3) PKREE, (4) MetHb SRAE, (5) JRUEGRIRLE, (6) IARNALAE My
RAE, (7) 12 FEEECG, (8) ARFM: / FHIGIT PR, A1 (9) B FT 25 S
[0125]  FRERFTHiF

L 85 7 +/- | RGBSR EIT G, WHRZZE FEar £ 1wt 5t , WAESE AT &1k
iz +/- 1 KRG T RGZREFT G, W20 A SATTA B AR R BTG I7 A8 1k .
(01261  fEFiZ&il-512 (ET)

TESZRF LS 6 0 tH TARAT R L AR BT I 722 5 IR S O T, B0H % PP 5%
JICASE AR AT 4 1512« 76 PKRFERT 30 4381 (+/- 10 0% ) , 32 FH LATE L T IR F =
AR T2, BRAESZ I T 2 A VEiR AR S RS B A TP #EAT R AIVFAY - (1) &
S, 45 7R RA BRI R4, (2) -k, 3) R ZEMSLgE, (4) PK K, (5) Methb
KK, (6) PD AEWIARE, (7) RAAAARAE, (8) 12 SHBEECG, (9) FMD ( AT{E ET stiZHi
5 KMFHAT ), (10) Adrf i (WIQ 1 RAND 36), (11) 6 208547156, (12) JRIFIRIR,
3, (13) REFLE/ RGN, A1 (14) WFR N, seah, iR ar & ik KB
12 6 ZJEIEAERNZ 8 A IEHIZH 2 7T, W 5E it 8 A s T A 27
[0127] 2l Z HILFF B H

HINARHECFE TR N T 35 F1 85 B2k . ZH LAUE BISAL 5 4 F sl
MEEWER L. GEMTE DIUE BATTE (total abstinence) s BRI H B
o 10 R e 2 2] S 2 2R A B U ZA A RN ) S 2 B A L 48 R 3B 2 I R B T
8 (1UD) FCXT IR R 7%, A E Bk (PAD) Sid it e y7 SR Bl B BRAL T 2 <
0. 90 UESL . QNS S2 ka8 HE 52 X0 I XURSE PR 35 R R 22 A VR 9T 5 T 528 25 7 75 128 17 04 23 Ak
TRERITRE R 1 H . WRAFEEZIT E 9, W EAS H A B2 X0 41 dn pa i fth v
AL AT AR YT R B KK KA (ACE) IR B FEshFERIINZG ;251
B TR BB b 77 2580, I HLFUHAERIT FURFSE N ] N AN B3R o 0 2R 52 338 28 31 B AT hE
R T 526835 1R 07 1 1T 06 200 R I R B IR B 22/ 1 N H (Bl BAT IR e e s ) » 22
SR AZ AR AR A5 T 5 ] 7 RN 25 4 s ) s B ic aR i
[0128]  HEMRFRAE LTS B ARSI REREAL PAD (120 Buerger ML % ) . FIEFAREEZ
S I B A N 2R IR R BT Al 6 A H PR AE SR U B B A A I T RRE T IR
J7 W P8 TR i A B O U BT  ANFR e O B0 TG R 3 AN H P B A I A A B
BIPE B ML R AE (TIA) JBERP s H 2 (HgAle > 10. 0) R VAT H i & 3 2 (Wi i
M (SBP) = 160 mmHg BE&FIKIAM K (DBP) = 100 mmHg) EUAT BEI7 5 & A 1 Wie 4 H 1t
JE< 100 mmHg . X Al BRAN AR S0 A B IR S ATE A eGFR < 30 mL/ 43%h /1. 73 o”
(R ThBEAN A (BT 95 T AR A £ 2403E MDRD) o HERR AR vHE I A0 45 12 4 UR B S 10 o 152
WA T Ay < 6 NMHBAHFFN B BE WA S50 508 5 XS o] g3 in o 12 14
s~ BN R WA 2R IR TT B2 5 Wi (1) 75 R BB I IR o7 25 R 3 3 ek 2 ek
o ( EAR SUVRRSOE IR R B , FF o v R ST IRV IT e ) S is sh sy (R4
S PEECEBESE )  NYHA CHF TT11 8r IV 28R 2 e RSBk g A 4E (ACS) «OUERE (MD) L 78
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I 77329 (CHF) Brh KGR BB (< 30 K ) SFETHIERT 1 4F N BB (< 30 K) 7itkah
J i A EE R S O U AR R B AR T VAR YT ARG AT 1 M H NS E S
PAD I RS BT 2 8% U WLIR B3 B2 W o ™ B R sk afn. (CLT) JFEImdE Ry 3 ™M H N
A O AT BB Bt v R B T REBR AT E IBUBOR. CORE R vr/MaE ) o FRBR ARG R0 3G H
AT 6 43 AT RIS Y B8 70 32 AT LUAMPPRE IR BR 1] 12 W i as s e M Bk A oA I
BRI A IMAE S (metHb = 15%) AR UIEE (R ES TRl IOEIE S WG ) B3R
R4 B0 P e . (TS SRR 4t B e s ) S8 KA ik 25 (B0 Imitrex
BYET S 3 ) FOLE 57 I I A 6 -6 BRI Eh B (GEPD) Bk = REPHMETRIL )32 . i
Helg K BANR R 502501 328 < SV RS . PDE-5 #0415 B &0 M = RS HUIMAR 25 B R 1k
UL NE 2 F2 e FAH S R e Xl 22 2 40 (ONS) 4 25 FIAH IR £6

[0129] B HFRAE RV E FEAD / i B O K T AL AT 8] MBI TR H o an SEAEA
FH Ak B AN I SR I B K SRR A TN B B DL, ) 524 Rl AR AT 0 N B SR TR IR
o I F A ER M R & FIR T b AR, WIS E R . 5 — 32 E AR R LR AT, B
HOE 24 %% 1R ER 52 3 DA e FLR B Fe i IR (R, R AT R IR AT b2 . T HE A A
G IS SRS P B A TG %5 ). 3R 3 it 2l R H M .

[0130] £ 3. ZREEH

B e A
S 40 mg 80 mg
n=18 n=19% n=18
AT 6l i 15(83.3%) 17(89.5%) 15(83.3%)
£ 5 AT o 6 TR 3(16.7%)  2{10.5%)  3(16.7%)
ik fR .
FERFH 010.0%) 1{5.3%) 2(11.1%)
ek ey RAak 1{5.6%) 0{0.0%) 1{5.6%)
LR EE AN TR 0{0.0%%) 1{5.3%) 0{0.0%)
FRAFR b 1(5.6%) 0{0.0%) 0(0.0%)
LA RE—AA B 1(5.6%) 0(0.0%) 0(0.0%)
R E AT

3LV R R 4 i85 .40 mg BID F180 mg BID WWASESEN. Fia &L —
KRR ORI EL T 10 . 75 10 B 25 BRI SE IO J5 24K, S )7 i sz il it
A 6 RIS (GRS ). 40 mg IAHEREN BID 41323 A &1 N 80 mg
FHEREN BID 1 6 K, 80 mg MVAHPERHA BID 32 A= N2 160 mg WAHIREN BID 15
6 Ko EGZRE BID A BB A B G . 7F 6 GRS 3G A 45 o) i 4 1E i i
T
[0131] F 4. 4254
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2 Iy
!
i Jgimg
il S B et s !
/ i 1stimg
'wam ;
]
2Gm NjEEeE 1 b ¥
25 S
v ‘E%}e. L 6] #71A {
?‘J{"i !ﬁ f’. *i L] - - & 1!{._&!;“,'%
il | w3 st s wike | stits | “FTU}i
1, FO£ | B4R BUMR $28% RT0K || vies |

L

K IAMRA Imitrex (&) (WS PDE-5 #0771 B = IR BUam AR 25
BB 25 | S 0E FURE SERRIEPE ONS 1 25 RIS IR 2h 1 2 1k 3 2 5% 50 .
[0132]  FERRIXIF ST, 38 5 32 1B BRI FE 254 38 R PT A IR [ e 2 74
FLUE M Rl sk o AP U155 I F ) IR S 5705 B Bk AU i 7m0 30 H o adid
H R BE B H 50 U253 A IR FEFIA H L SR IR BRI R H o B SR A2 R
TR/ B FE TR, WA N W5 5238038 6 o0 TP IR B 2 . fEWF FL 45 KR, B RN
TN TR IR IE MR T2, UL S AR RR I B3 7= I M AR o R e A2
RF A= B B TheraVasc BiAE & N RIE % . $2 RS8R, W5 B g 15 A « R 48 FH AN 0
H 252518 9] TheraVasc Bid5E N s
[0133]  ZJ&CiF I

WS HAL - (1) RN FIIMES 5K FMD) .6 20 8h B 175 . 25030 /124 (PK) 4
VikrEY) / 2530 (PD) B4 E (Qol) M4
[0134] WA K BHE BER & KA R RN A i 2iE@ i DU A [ S & WIQ
F1RAND 36. $%AHFIRF25F PN 45 58 WIQ, #2355 /& RAND 36, WIQ &l &3 T4 X )
AT E R TR, WGl 4 Mok (™ E M Bl B AR ) 4. WIQ H
WIS dE 8 N B SRS T 52 8% . RAND 36 2l & — i BeR vl Al i T B . #F 52 A
RR T2 H 58 RAND 360 W7 N A B 1) 5208 iR ) . Gn SR 5238 AN B
fi 2L A 1) AL, DUDFE N 7 5 R 52 A At %) Bl P o K R 0 R I ) 5 S, R AN 52
RE BRI R DRV B B E AR 32305 R 2 1) s 58 i) 45 . B
A 1) EAZAE TR SO E5E . PRk, B 7T U A 2 BT 0] 5 DA DR A 1) R R A
—ANRIZF BN )R A (R 2 FT A 06 75 I SR AE BRI AL R (BidR e A ) 82l A
PR IHEH H . RAND 36 B ARFLCEIEN A 45 B3 LA 1A-B. RAND 36 I R7E 40
mg ZH AR AR 7 o B VAT 8 AR PR B DGR i . WIQ PR RIS SR TE L 2A-B. WIQ
R AT BE B VPN TG SO RN 25 A T O AT TC R B M ) a3
[0138]  Z*E/HEiF i

VAN 7 R et S50 i sE 2y s RV AT A SRR AR AR AR 12 F B
ECG I RAL 2275+ CBCA JRATATAIAS R 4E . B35 H FARL E 1 Lot R &) e 5 1
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PRAEURINR . TE25 T 5 /AR PRI AEBR AN SE 1 )G, 347 T AR FHM4 (W& T
P2 BZ 2 ) VPO e FIERRHIPEEEME (DLT) & SCA 3 ZeRllE IR b B 25 i I == 4%, e 2
MetHb,

[0136]  SLAISRUL, FEVAYT 4 R WL 2 7™ B AN KON o W 82 381551 B AR gt PR AR I AR
WEBH 7RI I BN 12 E . BEAh, E27E 160 mg &I INE, WA S B8k 21 55 A
7K.

[0137] 7EIMIEFLIZI IR ANOFIHMERE (K 5) FFEEESTHE (K 6). 10F TAETIHAT
PR AN L T 5 A A SRR 25 1 AN H 289 s . TEBENLAL 2 1T 5 523 (B Eips 52 A2
W sa AR BT B £ 12 5 I AN 2 3

27/32 11

[0138] % 5. ANHGit%E
R 40-mg 80-mg
n=18 n=19 n=18
& o B30 40 45 0 69 SFd5( F) 64,9 +/-B.98 65.3 +/- 8.96 7.9 +/- 959
=20 % it 13(72.2%) 15(78.8%) 13(72.2%)
i 5{27.8%) 4{21.1%) 5(27.7%)
At e
EA A Ay K E A 5{27.8%) 6(31.6%) 8(44.4%)
& A 12(66.7%) 12{63.2%) 10{55,64)
EE US55 115.3%) .09}
mf(ke) 8B.07 +/- 27.24 7232 4/- 1353 83,99 +/- 16.70
B F(cm) 17318 +/- 13.29 17201 +f-9.87 172.18 +/-9.95
i i BMI (kg/m2) 19.324/-831 2671 +/- 2.99 3001 +/-53.03
i ik B AT 1LAE 69 ABI 0.56 +/-0.15 062 +/- 0.20 0.64 /- 0.17
b e 10(55.6%) 14(73.7%) 14(77,8%)
ik & 84 Hb Ale (% Hb) B.07 +/- 148 609+, 1.27 B.71 +/- 0.4
F 6. JHEER
e e ] 40-mg B0-mg
N=18 N=19 N=18
#iE 5 469 PAD 18(100%)  19{100%) 1B{100%)
FLif 5 #-ﬂ*%fﬂﬁ'%gfit 8(44.4%)  2{10.5%)  8(44.4%)
fiift_ L ETE L e 6(33.3%)  5{26.3%)  7(38.9%)
P 2(11.1%) 0 4(22.2%)
o LAE B 4] 2(10.5%) 2(11.1%)
WAE 5 60 RLAK Bh b4 F ik 1(5.6%) 0 4(22.2%)
B R 1(5.6%) a 1{5.6%)
L 5 R R 2(111.1%)  3(15.8%)  5{27.8%)
Hh b4 o B 0 1(5.3%) 1(5.6%)
TIA, A, 1{5.6%) 0 1(5.6%)
i IR 16(88.9%) 18(94.7%) 16(88.9%)
Ao B J 15{83.3%) 18(94.7%) 15(88.9%)
RAE Y & 0 1(5.3%) ]
2 Al bk 10(55.6%) 12(63.2%) 12(66.7%)
S i o A A 0 0 2(11,1%)
T A, 5[27.8%) o 1(5.6%)
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TEFFIE SIS T ABT VP4, DAPPINZ IR AR EZ B 2 B A iE. RAEEZRHE
TEANEME AR R Z /0 10 438 J5 A4 34T ABL PEA . ABT & SO M B I 4e s (215
JRJE L) FOEs i P R e e 2 (BT EG 28 . AT 5 F 10 MHz 2 [A] )38 S 22 35 0 F >kl
AR AR TR 5 Bk DL R R A RE BN Ik B WS i s o 68 v PR R L A 7 PR A
T R ) TR TR ABT . ABI 7E &/ — R R Zi/N T 0. 90 4 B R E
%

[0139] Bz A S 3 2 TE AL E N HIF 70 5 AR A AT AmT 2459, B G Ak 7 24 478 77 4 b
FeFAARAL J5 259 K e F AR R VE T I SR TR o 2 SR 3248 75 B &) o A 1k 1 TR 96 97 AT
2590697, WA BB RIR 2 55T, FE5 R ET iz .

[0140]  FEffGE I HEAT 210 & ke &, (035 B = AR A T 21 R G HIVEA c— A TR
B, BRI S 300 s IRfi 5 O S S IS s LI B bR S s Rk s ADU R, . k12 8 Blide
AL 1B, BREFARAS PPN AR S A R R T AR L. 7E3kI2 8 B B BT 4] 2 35 b 1
NAR B FEACT, BRIE PT 838 E AN & HA B

[0141]  FEFRIEH IS M EADENE AR E . 7RISRV A AR AE D S AE AT, 52383 DU EMZ AR
Bip/b 3438 R IRAEEHE BP Ak . TERTE T2 HTESE | 7 1P 4524 5l Ak
A A d A, LT A RSl S7 0 B ) L R AN PR . R A0 R EAT < (1) 32l UM EM R
Bieb 3538, (2) 1E52 0 FH NN R &A= dr R e (BP FBKHEER ), (3) SZ2il3 REX
SEE gD B Ay, F(4) FESZ AR I AR A ARAE (BP AR AR ) o kAR RN I e £ b
TEWER 7.

[0142] 3R 7. FKERAIME

it o | e 2 e 3 Wil 4 -5 Ao 7 i B
ip Ry 2 i)
Mg 82N 4B Té4 1.8 714 T4 ThE T 7ii 5E
4amg 714 741 ™ THT 77 TL? oL 7L 2
Boamg 3.8 1 51 .7 Th3 5k 655 63 k|
R A ERR] MERTIS  JEL4TEY  INSWTRA  1MBANTA LVIAISE MOAMED  1454SME 130708 1EEAFTR
oy DMEETSE 1207713 1XOT0S 1MEMS 1WEATL] 24470 1ATAT 1263713 130T
Bmy 134NN IDOMERA 10280667 LIVARET 1ISLMES) MBS  130.1/663 E4/6AL  1HTELD
SRR L )
e £EN T8l e 43 781 785 760 3 1A
4mg TEZ e 787 LA 185 e %3 743
Fimg e 713 prd 7 715 513 o 128
el RN T4LEMLT  1443/m13 13090754 1WA DITTMRA laymas 14L37AT  1M2TRY
g 1205730 LXBATRLE LIO4T3L  SMASMTLO  1243TiE 134731 WMy iznuEad
2amg 1254000 12A471S 126 4/E92 1IITMEAE  HGSTIS  IMENGD 13330601 1117879
e 4 A N
Rl A 37 a8 15 33 1 9 3o L8
4ilang 18 a5 10 19 18 15 13 &1
g 1] 72 62 73 35 i1 61 43
L RPN oz a3 16 11 15 21 15 i1
Amg 03 B3 £l 34 a1 o3 45 54
aimg 44 03 23 14 52 15 48 A4
P BP S8 33 13 19 4.5 1 1.3 ag 4.1
ifmg ag 24 LT3 i ¥ .13 18 AR
g 13 5.4 L5 35 b 38 & ) 2]

TEZR 1= VRN 7 b B B 1) 5 SR 32 3038 I S, 12 2 BC ECG i &5 . th
PT 80 ZEA% B N RVEN BT A ECG BIATART 53 5 175 190 B 0 A% P I IR 2 38 12, FF e SR AE ECG
VSO bo ESRAEZE 1 VAR BR AN ST H I AR 1l IR 2 225 1 e o 15 LA 9 eCRE 1T AE.
FEA AR J5 S RO SR AL 12 516 ECG, FE45 25 Hi R A2 1 BEALIL H ECG BRrob. 3 8 F2fik
1 ECG #dlE vt .
[0143] £ 8. ECG
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il %S itiFs
A T e i
S8t 72.1+/-139 71.7 +/-15.1 T3.0+/-12.2
40-mg 714 +/-12.7 722 +/-14.8
80-mg 62.7 +/-10.7 655 +/-11.9 74.3 +/-16.9
160-mg 64.7+/- 10.0
QTcB/E #{ msec)
= B ) 433.2 +/-33.0 4309+/-24.0 43B6+/-353
40-mg 4159 +/-49.0 430.1+/-3438
20-mg 4223 +/-24.0 4116 +/-49.7 4232 +/-403
160-mg 427.7 +/- 319
OTcF (] 4} msec)
E-¥ 180 421.24/-31.4 419.7+/-22.5 425.4+/- 339
40-mg 404.8+f- 449 4177 +/-24.0
80-mg 415.9+/- 30.5 406.2+/-46.2 409.5+/-34.3
160-mg 412.8+/-27.9

OTci %> 60 msec: FF; QTcil %> 30 msec: T4k

FEZR 1 Fr Ay 8] md EUCER SR08 VP4« BT A 2 A I PR S B = o it w0 S B 2
17 DL 58 ) PR UE R38N R 2k I 21 88 BR AL o BEFEASHE i A FEIR 738 43 O SR 2
WERARAT LR AEFRL T HNARLL )G, WAER 1 Frailis (] 5 _E AT IR IR .
[0144] X2k H AT IR PR SL 30 5, B3 SR M7 « B2 4R, LU EE L AU pHL A 4
B I H LT3R B AN B B A A . I R AL 2 G « A 8 1 Dk Bl TR I I 375 3 K
ALT.AST.BUN45 ( I ) « L& &ALY . CO2. L& LSBT AL & . v —GT. i & #% . LDH.
I3 BB ST AT R R B A R R L S IE[E B L LDL HDL H i =8 A1 HbAle (M7
). MRALE4E -WBC. RBC. Hb. Het MCV. MCH. MCHC- IfiL. /)N « RDW.
[0145]  FEZMFFLH A RLULE G a4 B il E E R U N E 0k 8 L5
TR LI A1 0 AR 3 7 3K — B0 A v AN T BR ) S AT AR TR A AR AR (gl H Dk
HEYRE GRERARIRIE VHEOP 515 ) HARIMERG L R A AT 352 1 78 1 2 il 3 AN 7T 55
PERCAE 48 F Haz 55 P2 52 105 e — FCAE 8 XN TR Bkt 4 24 241 4 (1) dkt 2 2 A PR E i
(FEESEN/ BEIEEME ) MR QAR / BRGT /R /AR /R 1
PV v

® [1JlREES 2y, 455 BN AR
SRR
Jr R A B AE
MEER B IE A
28 g B )
FFE T2 bR TR A <1% RAAERTFEHNEE (I0D) 85N & S (1US)

TERI 5T A TA] PR AT AR 520 AR 1 98 TR G DS A 4R 8, K S5 R SRR Y . S 1521k
AT AR B R A 1 T B 7 VA B e MRS o i SR 5 M 2 BTG AR E B A M
e pei e s 7 R (R D= YA IBGER S G S N A
[0146] W43 IALAR 22 P 52 3038 B 55 1 2 i A (e SR R =) 7820 7 B 0 HA P PR
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R e R IRE S (BEFEERG R ) WA . ERA I RAER, BRER N AK T
Er i HI )G 6-8 i AR R =20k, AMBIEFER EIT T & B KT . BIRIEIRA
AR RA R, (AT AT R AR I RORE , F045 H R 2 1B BH B 5 R DR e 5 4%k, #0
A AR KN . HIRFLZ BN SAE.  [a] R Nk 2 BRI 78 05 W 4R i 850 A B AR 58 N
TN S db A 248 S AR AT SAE.

[01471  #ZEPrpi<1¢ (International Conference on Harmonisation, ICH) HJ5E X,
AE R A2 THIE 70 i () 88 3 BRI PRI 78 32 13038 b AR AN R ) 2 22 A, AN IR A2 B
PR ST A 5% . R AR J& 8 B S5 A8 BT 707 il o0 i HAEZS T TP B HER IR 14T
AR FEHETUH AR (3 R SLi =48 ) EIREE R (G s8e%Aer) ) o AE 15K
WL FEAE 4 T I 907 i e B A A B2 I B O, B0 O AT B CARAE (R AE HHAB BT FU TR
for tH PR L s CORIPE R S GR BT CAFAE AR 25 T W 70 7 it Je A s 0 s Bl 25 W0 A ELAE
FH B AE RE AR B PR S5 1R s FHSE AU 707 it B[R A 24 Pk & R Ai R PR B IR i a8 iE
(I EARGAIRE N AE) « AN AE 1 o) B SEG A4 B2 B RLF AR (Bl NSt
DR VIRA ) s %88 Fik e SCERFEZ R I, WS BT ARG AE s K AR &
AR KAEEO (FIanFAE S S W BERIE R ) RIS I IR B 2 A A I 46
HIFFC AT A7 AE Bk 1 58 A7 8 15093 B 0 1 3)) 5 A PT B ELAA & 4 = 5 I 2 1 B BEAIT 7
N TRV A R 25 1 S st i Bl In 45 . AN R AR IMEZEE LR 9.

[0148] £ 9. AR FMHME

A EL 40 mg 80 mg
Bk
JLA E oW 14~ AESS 58 E 65 50 B (%) 9(50,0%) 12(63.2%) 14{77.8%)
JLAT 2 YV IA-AESS- T A 6950 H (%) 9(50.0%) 12(63.2%) 14{77.8%)
AE#9 5L A 15 32 40
TEAE#T 3t 15 EY) g
SAEd S 8 2 0 i
i~ F MM TEAEM S 8
256t 12 26 31
o A 3 3 8
AR SR S e R £ 9 TEAES 448
Fk 12 10 9
T Hed £ 3 32 24
A £ 0 0
{267 %] F A A
LA £ V1A TEAES) 2 iR 6950 8 (%) 2(11.1%)  3{15.8%)  7(38.9%)
TEAE#352 8 2 3 11
L Nigs

T R KT A AR DL R AR TR MRS N 1 S8 B IR R Ak 2 . CBC. A= Wnbn S AR
RFff. NHAMARG MRS N OG- Fils R ZR, 140 ECG FIAE dn Ak o X i T B T
1E PR (S 56 = AE AR, @It SOC ™ H AR S8 7LV TT Ik KRR IA R FA4F,

[0149] M HAEECXS t K56, FEIhR AT ELER T 78 10 BVEIT 6 & 9 F 2 2 i RG 7 4
] FMD 2B AIZE 70 K (52 6) B . T8 B P AR X AR A I O T, M E
ZEUMFE AL Wilcoxon FF 5 FRAIRCSS o X T =70 IR 2 i, K56 1 AR R HO: re=rpfH X T
Hl: re & rp, o redy BID 20 A BAG oladh 45 SR 1) 521k Lol rpfe e B 20 b B el adt 46
Rz F . AR ZERH x TSR A /RS (Fisher exact test) . Ik
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BN R T T U 05 P2 A B S IR ANOVA DAJF NI a) A ATAE HAE R . LB iR e A
BRI L L ERELR S %I E B DT ATl AT IREE A 3 (B0 6- 7345 AT 1
QoL 145 ) HI5rHr. 7E38E BT A Stk
(01501 Sy Ab, X SV Al IR A 1) 1L 7K ~F- 6] 22 AR AR e i & e oy il 2o 3k 551 5 A e
PEXTDIRESHUHIZR . THEIL B G T, 3& 2 B0 25 S E0 VR X 507 5 I 7 i 2%
(01511 BIFGEiT 2= M iR Ve IR e it 22077k, $e Al HAr et b, B A AME$Eia T
1) B DN ST AP B TR 5 #T
[0152] DL 50 %2k #E (n=34 L WHEEREN sn= 16 &R ) USRS KN, iR T
FMD ) D) R 2% i BT 20 82% AU Reks H WAHFR N (&4l ) S5 B5RAE L s n =5, W
MK R ZE P 0. 050 BRI, 765 I 0L ER N 1 29 34 4 20 Fl 22 B A4 16
25 RE DL T WA B 82, 19% RGeS HIAE 10 FVRIT )5 WAHBR BN G IT 2 a5
BRFNIEIT 52 R LG K FMD e fr) 1. 4% 25 5, HobruE 22 (SD) A 1. 6%. R T-1%
FIAG R 7T, SEL I E %A KN e . TR H, £ 60 4%2RE 20 42 RE /
)RR /N R DA R AR 7R EL AR H DL B2 17 252 8 I AR R/ B
AR NIAE Z5569% (LOCF) M T 13 IR B
[0153]  SIjitaff] 245 e AR 3 A AR VRN IR I R

W T S P T2

WSt 1A RTIR, B AT T AN TG G PAD 152 3R3E D RE T VA L A ER A -
TEDN RPN W], 647 1 2B i & (QoL) 10145, HAR IR 40 mg EAHER AN 1) 32 i3 4 B
PRIF S 2 A o Rt ) BV L A ) A E R PR S0 22 R R ) IR RS RN 4E T4
R EEEEE (BB PADKE PRI P A 2200 0 52 3R 38 BOAS SC AT SR AT A 4o 22 M A 1) 52
WA ) A IRIA R X 380 s
[0154] I PRAF T 1) 32 22 H B2 PEA A B 1 I8 e 28 1k 4R Hh 1) D) RAOFH 2 77 =2 1Y)
—RPIK 40 mg M1 80 mg WAHIREN S 2B LLAETR € ¥a 97 TN 2 e MERI 32 P . 7E1%
WA, FEAR U A AT T A TS M AN 5 R AT S IRRE IR IO 22 TR o PR AL FE i
CAL S T B A 2R IR S P T 7 3R T BRI e AR 1 7
[0155]  EMRZE SUELHE < NS 5150 i 52 USCAE 1 17 B R TR A 3 L 40 H i STV RH )
BRI BRI 2 TR I . B VBTG &t ST IE AR P s 2 It ol i
R RTS8 S M AR BN 9T HR R H — RS2 IOk AR af 4 e DASR
YA TE Ak ML 2T 3 A I
[0156]  a\IGZRAY 2 #E M R IR SR B (40 SR PAD B R 0 P ) Tl 4o 2200 1 32 3R 3 AR
SCHTRAT A S 2 IR 1) 2838 ) BIBEHLOUE 22 R B ) Y6 AT Wt 2 A E AT .
R TTHA 34, FAHL 10 4328 E . LRI TG 2 A= £ RN T R, B2 7 I
B2 BSOS BN IE YT 4 o F 2338 FEALIE NI 5T DA 52 753X LI PRI 78 A7 FH 1) S Jita 451
1 B2 5).40 mg BID 8% 80 mg BID W%/~ M HIVEIT TR —®
[0157]  HEsLjiti i &

EIRES G L RAR B SERt 7 AR T ARRYAEMN T Rt RA e BEARER
FEALFE SR 3845 A S B B4 D DU B 47 7 A B i Jeg A3 P 0 R BB ) S B S L A 9 L
AL IS T b ST R 1) 3 AR AR 1) A A T PR 28 AR R () 25 1R A K BH B AR AT A8 A FH s B i

34




CN 105358160 A w BB P
Al
[0158] A5 HPIFTE 22 Ck L F] TR G A T SCARFE R G s 5| 45 &

SUASC TR S SR 4 )4 L 20 T SO A& L E L 51 F 4351 F B
it

B =

32/32 11

35



CN 105358160 A w R B M 1/2 7

Rand 36 Fl&: FARGEAFF F341h)

25

)
£
g
/\;\S LIRSl
;Q‘g\e #40-mg
% o
:5 80-mg
-10
15
20
%’ﬁuﬁﬁ‘% A & Rk A7 BB E — A
T4 PR 1B K& .
FR. ] P <0.05
K] 1A
Rand A& R EF A ~H
A7 -F34E)
25
écg_ 20
15 T
g
R
§
+‘
:{ 5 1 & 80-mg
-10
B R 4 sk 2iE X e
=) #LPT B
FE 4]

K 1B

36



CN 105358160 A w R B M 2/2 T

AT A Z B A
FAS #f (175 F 3#)48)

-10
BATIE B FATRE - S8
K 2A
 ATAZFRA
AR FRBEGR N F 7 F H1E)
20

37



	Bibliography
	Abstract
	Description
	Claims
	Drawings
	Bibliography
	Abstract
	Amendments
	Search-report
	2.pdf
	扉页
	权利要求书
	说明书
	附图


