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SUBLINGUAL FORMULATION OF RILUZOLE

REFERENCE TO RELATED APPLICATIONS

The present application is a continuation-in-part of United States Provisional Application
5 Scrial No. 62/083,094, filed November 21, 2014, the disclosure of which is incogporated
herein in its entirety.

TECHNICAL FIELD

Tha present invention relates to sublingual administration of riluzole and methods

using a sublingual fornwlation of riluzole.
10

BACKGROUND

Riluzole (6-(wifluoromethoxy)benzothiazol-2-aming) is a pharmaccutical which has
reen used for treatment of amyotrophic lateral sclerosis (ALS). Recently, riluzole has been
shown to have other clinical benefits. For example, orally administered riluzole dosed twice

15 a day at 4 total dose of 100 g may relieve or treat neoropsychiatric symptoms and disorders,
such as mood, anxiety disorder, tefractory depression, obsessive-compulsive anxiety and the

like.

However, such therapeutic neuropsychiatrie effects via current oral dosing are not

evident until multiple days afier administration, or up to weeks, and at doses of 100mg/day.

20 The curent oral administravion is cwrrently himited by poor solubility, variable absorption,
undesirable tolerability including increased liver function abnormalities and extensive first

pust metabolism requiting high doses.  Despite being approved for ALS, cxtensively
researched in neuropsychiatric disorders and cominercially available for over 20 years, the

clinically undesirable effects of riluzole have not been overcome and have limited its use.

N
(@3]

The intrinsic property of the drug wself teaches away from the sublingual administrarion of
riluzole. Riluzele bas a very low solubility in water, poor oral palatability, pH dependent
chemical stability, and intense as well as pessistent numbness or burning sensation
throughout the oral cavity. Techniques aimed at reducing these undestrable effects, such as

usc of cheluting agents, would only facilitate the oval swallowing and gastric absorpiion
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rather than resulting in sublingual absowption. Novel administration of riluzole and effects
thereof  have not been  addressed for  improving  therapeutic  wse,  particulatly  in
neuropsychiatric trextment, or to attenuate undesivable adverse effects. Further teaching away
front the use of sublingual riluzole, sublingual routes of administration have been himited to

5 delivering doses from the microgram range up to 10 mg.

As such, an alternative route for administrating riluzole for extended therapeutic and

cihiical use is desired.

SUMMARY OF THE INVENTION

N o

10 The prescnt invention provides: 1) a novel method of sublingual administration of
riluzole to a subject, particularly to a human, in need thereof, 2) uvnexpected low doses of
rituzole that possess therapeutic effects across disease indications including desirable
peuropsychiatric effects, and 3) the ability to provide a larger than expect dose of riluzole in a

sublingual formulation.

—
(83}

The sublingual formulation as provided in the present invention comprises an
cffective amount of riluzole or a pharmaceutically acceprable salts, solvate, anomers,
cnantioners. hydrate of prodiugs thercof. The formulation provides sufficient solubility for
riluzole to be incorporated into the sublingual formulation at relatively large doses and
sublingually delivered. The formulation is preferably & modified oral disintegrating
20 formutation of rifurzole. The cxeipients, inchuding mannitol and gelatin, are blended,
sotubilized with water and deaerated before being mixed with the active pharmaccutical
ingredient {(or “APEF"), riluzole, which has been milled separately. Particle size of the APT
{Bsohs fess than about 2 microns. The mixuure is lyophilized by flash freezing and then

ficeze-dried. The formulation has good oral palatabitity.

25 In another aspeet, a micthod of treating a discase of a subject by administering the
sublingual formulation is provided. The method comprises providing a sublingual
formulation made using the process described herein having an effectivie amount of riluzole
or a pharmaceutically acceptable salts, solvate, anomers, enantiomers, bydrate or prodrugs
thereof, and administering the formulation to a subject to treat the discase state. The riluzole

30 18 preferably delivered in a once per day format but if needed, twe or more doses per day may

be used.
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The su

ject may be a human

The discase may he a neuropsychiatric disorder or symptom. Fn particular, the
neuropsychiatric disorder may be anxiety disorders, generalized anxiety disovder, paric
disorder, social anxicey. mood disorders, cognitive disorders, schizophrenia, dementia,
agitation, apathy, anxicty, psychoses, post-travmatic stress disorders, iritability,
disinhibition, learning disorders, memory loss, personality disorders, bipolar disorders,
obscssive-compulsive disorders, autism. Rett syndrome, cating disorders, conduct disorders
in DSM-5 and or combinations thereof. The disease state may also include
neurodegenerative disorders, pain disorders, ALS, cerchellar ataxia, other ataxia,
Huntington’s discase, Parkinson’s disease, supranuclear palsy, frontoteroporal deinentia,
frontotemporal lobar degeneration, delirium, Alzhetmer’s disease, mild cognitive impairment,
mild cognitive impairment due to Alzheimer’s discase, drug addiction, tionitus, and mental

retardation.

in addition, the neuropsychiatric symptom may be anxiety, depression, stress, fatigue,
feetings of panic, fear, sneasiiess, problems in sleeping, cold or sweaty hands and/or feet,
mood fiabibity, mania, impaired concentration or attention, cognitive problems, obsessions,
compulsions, repetitive behaviors, aggression, social phobias or impatrments, stage fright,
shortness of hreath, heart palpitations, an inability to be still and calm, dry mouth, numbuess
or tingling in the hands or feet. nausea, muscle tension, dizzivess apathy, elation,
dismbibiton, ircitability. wandering. uritable bowel, belly pain, belly discomfort, diarthea,
change in howel habits, abdominal bloating, abdominal gas, abdominal bloating, constipation

or combinations thereof.

The effective ameount of riluzole for the sublingual formulation of the present
invention to achieve a lower therapentic dose may be less than that of orally administered
riluzole. Moreover, effective dose of the sublingual fornulation of the rifuzole may be about
110 95 % of that of the orally adnministered rituzole.

The sublingual formufation of riluzole may produce a rapid therapeutic onset of action
within minutes or i onset that is quicker than the orally swallowed dose. Further, the
subfingual formuiation of riluzole is associated with minimal or no oral nuniboess. The

palatability is also good while still resulting in sublingual absorption.
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According to the present invention, the method of treating the disease of the subject
by administering the sublingual formutation may reduce side effects of riluzole including
attenuates liver function abnormalities, which is associated with the orally administered
riluzole. According to the present inventon, the method of treating the disease of the subject
by adsinistering the sublingual foymulation may reduce the total drug load necessary to
result in o therapeutic effect. A lower sublingual dose of the formulation may deliver simidar
effects compared o a higher oral dosc or even enhanced effects compared to a higher oval

dose.

The sebhingutal forulation for treating nesropsychiatic disorders or symptoms ray
he dosed at or below about 200 mg/day, at or below about 150 mg/day, at or below about 100
mg/day, at or below about 70 myg/day, at or below about 60 mg/day, at or below about 50
mg/day, at or below about 42.5 ing/day, at or below about 37.5 nmig/day at or below about 35
mgfday, at or below about 20 mg/day, at or below about 17.5 mg/day, at or below about 15
mgfday, at or below about 10 mg/day, at or below about 5 mg/day, or at or below about |

mg/day.

According to the method of the present invention, a therapeutic effect may hegin
within about 30 nuin after administration, within about 20 min after adnunistration, within
about 15 min after administration, within within about {0 min after administration. within
within about 5 min after administration, within within about 4 min after administration,
within within about 3 min after administration, within within about 2 min afer

administration. or within within about 1 gun after administration.

The method of weating a disease of a subject by admivistering a sublingual
formulation may further comprise using the sublingual formulation including a riluzole

prodrug, which may help to minimize parethesias or mimbness associated with the riluzode.

In still another aspect, a method of relieving or reducing oral pain of a suhject is
provided. The method may comprise administering an clicctive amount of riluzole or a
pharmaceutically acceptable salts, solvate, anomers, hydrate o prodrugs thereof in the oral
cavity.  Altermatively, a method of relieving or reducing oral pain of a subject by
administering a sublingual formulation comprising an effective amount of riuzole or a

pharmaceutically acceptable salts, solvate, anomers, hydrate or prodrugs thereof.
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Althoagh the sublingual formulation may cause nuniboess or parathesias, the cffect is
normaily nominal and well tolerated.

A reatment area of oral pain may be throughout an oral cavity including the uppet
surface of the wngue. lips, buccal area, back of throat, entire oral cavity o1 combinations
thereot. In addition, the oral pain for treatment is caused by infection, intlammation, burn,
cut, toothache, sore mims. canker sores, braces, minor dental proceduves, denture irritation,
oral surgery, newrologic disorders, disorders of the mucosa, oral ulcers, chemotherapy agents

or combinations thercof.

A therapeutic effect begins within within about 30 min after admbnstration, within 20
min afier adnnistration, within within about 15 minute after adminisivation, within within
sbout 1} min after administration. within about 5 min after administration, within within
about 4 nun after administration, witlin about 3 min after administration, within within about

2 min after administeation, or within wichin about 1 min after admbinsation.

The sublingual formulation for treating oral pain may be dosed at or below about 200
mg/day. at or below about 100 mg/day, at or below about 70 mg/day, at or below about 50
mg/day, at or below about 42.5 mg/day, at or below about 37.5 mg mgiday, at or below about
35 mg/iday, at or below about 20 mg/day, at or below about 15 mg/day, at or below abour 10

mg/day, or at or helow about 5 mog/day.

According to various exemplary embodiments, the sublingual formulation may have a
greater Cogy or greater dose normalized Cgy than the orally administered riduzole to provide
a therapeutically bencficial effect. Morcover, the sublingual formulation of the present
invention may have a lesser or carlier T, than orally administered riluzole to provide a
therapeutically bencficial effect.  In addition, the sublingual formulation may have a greater
AUC per milligram of the riluzole than the orally administered rituzole. The greater AUC per
mitligram may be measured in partial AUCq0 shy AUCo 0. AUCon, AUCh04, AUC, 01

T Al
AUCh.nr

The present invention also provides a sublingual or sustained release formulation
which may comprise an effective amount of riluzole or a pharmaccutically acceptable salts,
solvate, anomers, cnantiomers, hydrate or prodrugs thereot to treat iccitable bowel syndrome.

The present invention also provides a sublingual or sustained release formulation which may

174
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comprise an effective amount of rifuzole or a phurmaceutically acceptable salts, solvate,
anomers, enantiomers, hydrate or prodrugs thereof (o treat cancers such as gliomas,
glioblastorma or metanoma. The present imvention also provides a sublingual or sustained
refease formulation which may comprise ai effective amount of rituzole or a
h pharmaceutically acceptable salts, solvate, anomers, enasntiomers, hydrate or prodrags thereof
to treat capeers in conbination with imounotherapies (including alooe or in combination
with vacciies, anti-PDE, anti-PDLL, anti-CTLA4 or other immunotherapy or checkpoint
inhibitor targets mcleding: CTLA4, cytotoxic T-lymphocyte-associated antigen 4; Ig,
immunoglobuling LAGS, lymphocyie activation gene 3; mAbs, monoclonal antibodies; PR,
10 progranmuned cell death protein 1; PDL, P ligand; TIM3, 'I' cell membrane protein 3,
CD40L. AZaR, adenosine A2a teceptor; B7TRPY, B7-related protein 1; BTLA, Band T
lymphocyte attenuator; GALY, galectin 9; HVEM, herpesvirus entry mediator; ICOS,
inducible T cell co-stimulator; iL, interleukin; KIR, killer ccll immunoglobulin-like receptor;
LAG3, lyimphocyte activation gene 3; PDJ, programmed celi death protein |; PDL, PDI

15 ligand; TGFR, transforming growih factor-f; TIM3, T cell membrasne protein 3; CD27).

Orther aspects of the invention are disclosed herein.

DETATLED DESCRIPTION OF THE INVENTION

The following is a detailed deseription provided 1o aid those skilled in the art in

20 practicing the present invention. Those of ordinary skill in the art may make modifications
and vartations in the embodimenis described herein without departing from the spirit or scope
of the present disclosure. Unless otherwise defined, all technical and scientific terms vsed
herein have the same meaning as conunonly understood by one of ordinary skill in the art to
which this disclosure belongs. The terminology used in the description is for describing

25 particuelar embodiments only and is not intended to be fimiting. Al publications, patent
applications, patents, figures and otber referemces mentioned herein are expressly

incorporated by reference in their entirety.

The following terms are used to describe the present invention. Tn instances where a
term s not specifically defined herein, that tevm is given an art-recognized meaning by those

30 of ordinary skill applying that term in context to 18 use in describing the present invention.
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The articles "a” and "an" as used herein and in the appended claims are used herein to
refer to one or W more than one (Le., to at keast one) of the grammatical object of the article
unless the context clearly indicates otherwise. By way of example, "an clement” means one
element or more than one element.

The term “riluzole”, as used herein, refers to a drug having a chemical structure as
follows. Ttis currently available in the market as RILUTEK®. The term “riluzole” also refers

to all prodrugs, enantioners, or derivatives and its pharmaceutically acceptable saits.

/}3 F
Mo x F
5 QK

F
G-(trifluoromethoxyibenzothiazol - 2-amine

The term “sublingual administration”, as used herein, refers to a route of

administrating a chemical agent or a drug by placing thereof under a tongue of a subject.

The term “prodrug” as used herein, is a precursor of a drug which may be
administered in an altered or less active form. The prodrug may be converted into the active

drug form in physiological environments by hydrolysis or other metabolic pathways.

The term “riluzole prodrug” refers to a compound which is a derivative from riluzole
with modification therein. A riluzole prodrog may also refer to a compound that is

metabolized into an active form of riluzole by the body.
The term “ALS”, as used herein, means Amyotrophic Lateral Sclerosis.

The term “neuropsychiatric disorder”, as used herein, is a mental or neurologic
disorder which is associated with the nervous system. For example, the newropsychiatric
disorder may include anxiety disorders, mood disorders, neuredegenerative disorders,
neurodevelopmental disorders, autism, pervasive developmental disorder. pain disorders,
peuropatbic pain, ALS, cognitive disorders, Huntington's disease, Parkinson’s disease,
supranuciear palsy, frontotemporal dementia, frontotemporal lobar degeneration, delirium,
Alzheimer's disease, mild cognitive impairment, mild cognitive impairment due to
Alzheimer’s discase, depression, mania, attention deficit disorders, drug addiction, dementia,
agitation, apathy, anxiety, psychoses, post-trawmatic stress disorders, frritability, and

disinhibition, learning disorders, memory loss, mental retardation, dementia, personality

-3

SUBSTITUTE SHEET (RULE 26)




WO 2016/081472 PCT/US2015/061114

disorders. bipolar disorders, hipolar depression, generalized anxiety disorder, panie disorder,
obsessive-compulsive disorders, trichotilomania, eating disorders, and the like. More
specifically, neuropsychiatric disorders includes those listed in the Diagnostic and Statistical
Manual of Mental Disorders (Armerican Psychiatric Association, 5™ Edition):
Newrodevetopmental disorders, Intellectual disabilites, Intellectual disability (hitellectual
developmental disorder), Global developmental delay, Unspecified intellectual disability
(hitellecwal developmental disorder), Conununication disorders, Language disorder, Speech
sound disorder, Childhood-ouset fluency disorder (stuttering), Social {pragmatic)
communication disorder, Unspecified communication disorder, Autism spectrum disorder,
Rett Syndromne, Attention deficit hyperactivity disorder (ADHD), Unspecified attention-
deficit/Hyperacuvity disorder, Specific learing disorder, Motor disorders, Developmental
coordination disorder, Sterzotypic movement disorder, Tic disorders, Tourefte's disurder,
Persistent (Chronic) motor or vocal tic disorder, Provisional tic disorder, Other specitied tic
disorder, Unspecified tic disorder, Other neurodevelopmental disorders, Unspecified
neurodevelopmental disorder, Schizophrenia spectrum and other psychotic disorders,
Delusional disorder, Brief psychotic disorder, Schizophreniform disorder, Schizophrenia,
Schizoaffective disorder, Major depressive or manic mood disorder concurrent with primary
symptoms of schizophrenia, Substance/Medication-induced psychotic disorder, Psychotic
disorder due to another medical condition. Catatonia, Other specified schizophrenia
spectrum and other psychotic disorder, Unspecified schizopbrenia spectrum and other
psychotic disorder, Bipolar and related disorders, Anxiety disorders, Obsessive-compulsive
and related disorders, Trauma- and stressor-related disorders, Reactive attachment disorder,
Disinhibited social engagement disorder, Posttraumatic stress disorder, Acute stress disorder,
Adjusunent disorder, Other specified Trauma- and stressor-related disorder, Unspecified

trauma- and stressor-selated disorder, Dissociative disorders. Dissociative identity disorder,

Dissociative amuesia, Depersonalization/Derealization disorder, Somatic symptom diserders,
Encopresis, other elimination disorder, Disnuptive, impulse-control and conduct disorders in
DSM-3, Oppositional defiant disorder, Intermitient explosive disorder, Conduct disorder,
Other specified disruptive, conduct disorder, unspecitied disruptive, and conduct disorder,
Substance-Related and Addictive Disorders, Substance-Related Disorders, Alcohni-Related
Disorders. Alcohol Use Disorder. Alcohol Withdrawal, Cannabis-Related Disorders,
Cannabis Use Disorder, Gambling Disorder, Cluster A personality disorders. Paranoid

personality disorder, Schizoid personality disorder, Schizotypal personality disorder, Cluster
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B personality disorders, Antisocral personality disorder, Borderline personality disorder,
Histrionic personality disorder, Narcissistic personality disorder, Cluster € personality
disorders. Avoidant personality disorder, Dependent personality disorder, Obsessive-

compulsive personality disorder, Parapbilic disorders.

5

The term “DSM” refers to a Diagnostic and Statistical Manual of Mental Disorders as
provided by American Psychiatric Association's (APA) classification and diagnostic tool.
Diagnostic and Statistical Mangal of Mental Disorders, Fifth Edicon {DSM-5 or DSM-V) is
updated in 2013 and exemplary disorders in BSM-V arc listed in Appendix A, In addition,

the DSM-V has a structure that inchudes broad categories and subdiagnoses indicating

disorders. conditions and problems.

“Neuropsychiatiie disorders™ could also include neurodegenerative or peurologic
disorders including: Alzheimer's disease, dementia, vascular dementia, mixed dementia,
Parkinson’s discase, Hunthtgton's discase, Amyotrophic tateral seferosis (ALS),
pseudobulbar affect, agitation in Alzheimer’s disease, cerebellar ataxia, hereditary atuxias,

15 multiple sclerosis, Progressive Supranuclear Palsy, pain disorders, neuropathic pain,
neuropathies, stroke, scizure, Fragile X, tinnitus, and similar conditions.
The neuropsychiatric symptoms may include anxiety, depression. stress, fatigue, feelings of
panic, fear, uncasiness, probierns in sleeping, cold or sweaty bands and/or feet, shortness of

breath, heart palpitations. social phobia, fear of public speaking, an inability to be stll and

calm, dry mouth, numbness or tingling in the hands or feet, nausea, muscle tension, dizziness
apathy. clation, disinhibition, irritability, wandering, and the like. Additionally,
neuropsychiatric symptoms could include: delusions, hallucinations, disorganized thinking or
speech, deratlment of focal topic or loose associations, incoherence, grossly disorganized or
abnormal motor hebavior (inclading catatoma), negative symptoms - reduced emotional

25 expression, avolition, alogia, anhedouia. associality, dyskinesias (including tavdive
dyskinesia), anhedonia and dysphoria, anger and aggression, or symptoms of dissociation, or

some combination of these.

Other disorders treated coutd include cancer (including Acute Lymphoblastic Leukermia
(ALL}, Acute Myeloid Leukemia (AML), Adrenocortical Carcinoms, Childhood cancers,
30 AIDS -Raelated Cancers, Kaposi Sarcoma, ALDS -Reluated Lyniphoma, Primary CNS

Lymphoma, Anal Cancer. Astrocytomas, Atypical Teratvid/Rhabdoid Tumor, Basal Cell

9
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Carcinoma, SKin Cancer {Nonmelanoma), Bile Duct Cancer, Bladder Cancer., Bone Cancer,
Ewing Sarcoma Family of Tumeots, Osteosarcorna and Malignant Fibrous Histiocytoma,

Brain Stem Glioma, Atypical Teratoid/Rhabdoid Tumor, Embryonal Tumors, Germ Cell

Tumogs, Craniopbaryngioma, Ependymoma, Breast Cancer, Bronchial Tumors, Burkitt
5 Lymphoma. Non-Hodgkin Lymphoma, Carcinoid Tumor, Gastrointestinal Carcinoma,
Cardiac (Heart) Tumors, Primary Lymphoma, Cervical Cancer, Cholangiocarcinoma,
Chordoma, Chronic Lympbocytic Leukemin (CLL)Y, Chronic Myelogenous Leukemin (CML),
Chronic Myeloproliferative Neoplasms, Colon Cancer, Colorectal Cancer,
Craniopharyngioma, Cutaneous I-Cell Lymphoma, Mycosis Fungoides and Sézary
10 Syodrome, Ductal Carcinomn in St {(3CIS), Embryonal Tumors, Endomerrial Cancer,
Ependymoma, Esophageal Cancer, Esthesioneuroblastoma, Extracranial Germ Cell Tumor,
Extragonadal Germ Ceil Tumor, Eye Cancer, Intraocular Mclanoma, Retinoblastoma,
Fallopian Tube Cancer. Fibrous Histiocytoma of Bone, Malignant, and Osteosarcoma,
Gallbladder Cancer, Gastrie {Stomach) Cancer, Gastrointestinal Carcinoid Tumor,
15 Gastrointestinal Stromal Tuwmors (GIST), Germ Cell Tumor, Ovarian, Testicular, Gestational
Trophoblastic Disease, Glioma, Hairy Cell Levkemia. Head and Neck Cancer, Hepatocellular
(Liver) Cuncer, Histiocytosis, Langerhans Cell, Hodgkin Lymphoma, Hypopharyngeal
Cancer, Tslet Cell Tamors, Pancreatic Neuroendocrine Tumors, Kaposi Sarcoma, Kidney,
Renal Cell. Wikms Tumor. Langerhans Cell Histiocytosis, Laryngeal Cancer, Leukemia,
20 Acute Lymphoblastic (ALL), Acute Myeloid (AML), Chroric Lymphacytic (CLL), Chromic
Myelogencus (CML), Hairy Cell, Lip and Oral Cavity Cancer, Liver Cancer (Primary), Lung
Cancer, Nop-Small Cell, Small Cell, Lymphoma, Hodgkin, Non-Hodgkin,
Macroglobulinemia, Waldenstréim, Male Breast Cancer. Melanoma, Merkel Cell Carcinoma.
Mesothelioma,Metastatic Squamous Neck Cancer with Geeult Primary, Midline Tract
25 Carcinmpa Involving NUT Gene, Mouth Cancer, Multiple Endocrine Neoplasia Syndromes,
Multiple Myeloma/Plasma Cell Neoplasm, Mycosis Fungoides, Myelodysplastic Syndromes,
Myelodysplastic/Myeloproliferative Neoplasms, Myclogenous Leukemia, Chronic (CML),
Mycloid Leukemia, Acute (AML) Myeloma, Multiple, Mycloproliferative Neoplasins, Nasal
Cavity and Paranasal Sinus Cancer. Nasopharyngeal Cancer, Newroblastorna, Non-Hodgkin
Lymphoma, Non-Smakli Cell Lung Cancer, Oral Cancer, Oral Cavity Cancer, Lip and
Oropharyngeal Cancer, Osteosarcoma and Malignant Fibrous Histioeytoma of Bone, Ovarian
Cancer. Low Malignant Potential Tumor. Pancreatic Cancer. Pancreatic Neuroendocrine

Tumors (Istet Cell Tumors), Papillomatosis, Paraganglioma. Paranasal Sinus and Nasal

10
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Cavity Cancer, Parathyroid Cancer, Penile Cancer, Pharyngeal Cancer, Pheochromocytoma,
Pituitary Twmor, Plasma Cell Neoplasi/Multiple Myeloma, Pleuropulmonary Blastoma,
Pregnancy and Breast Cancer, Primary Central Nervous Systern (CNS) Lymphoma, Primary

Peritoneal Cancer, Prostate Cancer, Rectal Cancer, Renal Cell (Kidney) Cancer, Renal Pefvis

G

and Ureter, Transidonal Cell Cancer, Retinoblastorma, Rhabdomyeosarcoma, Salhivary Gland
Cancer, Rhabdommyosarcoma, Uterine, Small {otestine Cancer, Soft Tissue Sarcoma, Sqamous
Cell Carcimoma, Squamons Neck Cancer with Oceolt Primary, Metastatic, Tromach (Gastiic)
Cancer, £-Cell Lymphoma, Testicular Cancer, Throat Cancer, Thymomna and Thymic
Carcinoma. Thyroid Cancer. Transitional Cell Cancer of the Renal Pelvis and Urcter,

10 Unknown Primary, Ureter and Renal Pelvis, Transitional Cell Cancer, Urethral Cancer,
Uterine Cancer, Fndomcetrial, Uterine Sarcoma, Vaginal Cancer, Vulvar Cancer,

Waldensttom Macroglobulinemia, Wilms Tumor.

The term "treatinent” as used herein includes any treatment of a condition or disease

in a subject, or pacticutarty a human, and may include: (i) preventing the disease or condition

¥

from occurring in the subject which may be predisposed to the disease but has not yet been
diagnosed as having it; (i) inbhibiting the disease or condition, i.¢., arvesting its development;
rehieving the discase or conditon, te., causing regression of the coundition; or (i)
ameliorating or relieving the conditions caused by the disease, i.c.. symptoms of the discasc.
“Treatment,” as used herein, could be used in combination with other standard therapies or

20 afone.

The term “cffective” s used to describe an amount of a compound, composition or
component which, whben used within the context of its intended use, effects an intended

reselt.

The rerm "effective amount” refers to that amount which is sufficient to effect

e
o

treatiment, as defined hercin, when administered to a subject in need of such weatment. The
cffective amount will vary depending on the subject and disease state being treated, the
severity of the affliction and the manner of administration, and may be defermined routinely

by one of ordinary skill in the art.

The term "pharmaccutically aceeptable salt” is used throughout the specification to
30 describe, where applicable, o salt form of one or more of the compounds or prodrugs

described herein which are presented to increase the solubility of the compound in the gastric

11
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or gastroenteric juices of the patient's gastrointestinal tract i order fo promote dissotution
and the bioavailability of the compounds. Pharmaceutically acceptable saits include those
derived from pharmaceutically acceptable inorganic or organic bases and acids, where
applicable. Suitable salts include those derived from alkali metals such as potassium and
3 sodiam, alkabne carth metals such as calcium, magnesium and ammonium salts, amony
mamerous ofber acids and bases well knowa in the pharniacentical art. Sodiwm and potassium
salts are particularly preferred as ncutrabization salts of the phosphates according to the
present invention. In a preferred embodiment, the description provides phannaccutically
acceptable salts of the modified peptides as described herein, which retain the biological
10 eliecliveness and properties of the parent compounds and which are not biologically or
otherwise hacmful as the dosage administered. The compounds of this invention are capable
of forming both acid and basc salts by virtue of the presence of amine and carboxy groups

respectively.

The term “C)ay as used herein, refers to a maximum concentration of a drug in blood,

153 serum, a spectfied compartment or test area of a subject between administration of a first dose
and adounistration of a sccond dose.  The term Cha could also refer to dose normalized
ratios if specified.

The term “Taxe, @8 used herein, refers to a time or peciod alter administration of a
drug when the maximumn concentration (Cpa) 18 reached in blood, serum, a specified

20 compartinenit or test arca of a subject.

The termy "AUC” {area under the curve), as used herein, refers to a total amount of
drug absorbed or exposed to a subject. Generally, AUC may be obtained from mathematical
method in a plot of drug concentration in the subject over time until the concentration is

25 negligible. The term "AUC” (arca under the curve) cosld also refer to partial AUC ac

specitied fime intervals (as moay be the case with sublingual absorption which would incrense

AUC at carticr titne intervals).

SUBLINGUAL FORMULATION OF RILUZOLE
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The vention relfates to a sublingual formoulaton of riluzole.  The sublingual
formulation may be administered in an effective amount to a subject in need thercof. The

subject may be an animal or human.

According o the corrent invenuon, the riluzole or its pharmaceutically acceptable
salts thercof may be formulated in a pharmaccutical composition suitable for sublingual

administration.

Riluzole and the pharmaccutically acceptable salts thercof can be formulated using
pharmaccutically acceptable camicrs well known in the art into dosages suitable for
sublingual or buceal admimstration.  Such cariers enable the riluzole for sublingual
administeation to be formulated in dosage forms sach as tablets, powders, pills, capsules,
liguids, gels, syrups, slurries, suspensions, and the like, for sublingual absorption by a subject
to be treated. These carriers may be, but not limited to, selected from sugars, starches,
cellulose and its derivauves. malt. gelaun, tale, caleium sulphate, vegetable oils, synthetic
oils, polyols, atginic acid, phosphate buffered solutions, emulsifiers, isotonic saline, pyrogen-
free water and combinations thereof. In particular, any form of substance may be accepted to

sublingual administrarion if it dissolves easily in saliva.

The sublingually administered chemical agent or the drug can diffuse into capillarics
through mucous membrane under the tongue, and then enter venous circulation of the subject.
As such, sublingual admunistration may have advantages over oral administration as allowing
for direct or faster entry to venous circulation, without risks of degradation in gastrointestinal
tract, alteration by drug metabolism in liver and the like. Various drugs in the macket are
designed for sublingual administratton. Riluzole is generally used to treat amyotrophic
lateral sclerosis (ALS). However, other uses have been found, and in particular. riluzole or
prodrugs of riluzole or pharmaceutically acceptable salts thereof is subjected to a sublingual
administration for the treatment of nearopsychiatric disorders. The sublingoal administration
may also be used for other neuropsychiatric disorders or relieving or reducing pain. In some
instances. the preferred effect is on oral pain.

The pharmaceutical composition may include an approved pharmaceutical ingredient,
i.e., riluzole. in an cffective amount to achieve their intended purpose. For example, the dose
of the riluzole administered sublingually to the subject should he sufficient to provide a

beneficial response in the subject over time such as reduction in symptoms.
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The guantity of the riluzole to be administered may depend on the subject to be
treated inclosive of the age. sex, weight and general health condition thereof. In this regard,
precise amounts of the agent(s) for administration will depend on the judgement of the
practitioner.  in determining the effective amount of the riluzole 1o be administered in the
treauncut or reducing of the conditions associated with the neuropsychiatric symptoms and
disorders, the physician may evaluate clinmical factors including symptoms severity or
progression of the disorder. fn some conditions, a rapid absorption of rduzole may be
desiwable. In any event, those of skill in the art may readily determine suitable dosages of the

chemical agents of the invention.

‘The pharmaceutical composition also includes other pharmaceutically acceptable
carriers and/or excipients such as binders, Jubricants, diluents, coatings, disintegrants, bacrier
layer compoenents, glidants, colouring ageunts, sofubility enbancers, gelling agents, fillers,
proteins, co-factors, emulsifiers, solubilising agents, suspending agents and mixtures thereof.
A skilled artisan in the art would know what other pharmaceutically acceptable carriers
and/or excipicnts could be inchuded in the formulations according to the invention. The
choice of cxcipients would depend on the characteristics of the compositions and on the
nature of other pharmacelogically active compounds in the formulation. Appropriate
excipients arc known to those skifled in the art (see Handbook Of Pharmaceutical Excipients,
fifth cditon, 2005 edited by Rowe et al., McGraw Hill) and have been utilized to yield a

novel sublingual formulation with unexpected properties.

{n addition, the pbarmaceutical composition for sublingual use can he obtained by
combining the approved pharmaceurical ingredient, Le., riluzole, with further excipients, with
optionally processing (o obtain dosage forms such as tablets, powders, pills, capsules, liquids,
gels, syrups, slories, suspensions, and the like, for sublingual absorption by a subject to be
treated.  Suitable excipients may be, but not limited to, fillers such as sugars, including
lactose, sucrose, mamitol, or sorbitol; cellulose preparations such as maize starch, wheat
starch, rice starch. potato starch. gelatin, gnm tragacanth, methyl celtulose, hydroxypropy!
methyi-cellulose, sodivm carhoxymethylcellulose, and/or polyvinyl-pyrrolidone (PVP). If
desired, disintegrating agents may be combined as well, and exemplary disintegrating agents
may be, hut not imited to, cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt
thersof such as sodivm alginate. The compositions may be prepared by any of the methods

of pharmacy but all methods include the siep of bringing into association one or more

i4
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chemical agents as described above with the carrier which constitutes one or more necessary
ingredicnts.  In general, the pharmaceutical compositions of the present invention may be
mapufuctured s conventionsl methods known in the arf. for example, by meuans of
conventional  wuxing, dissolving, granulating, dragee-making, levigating, emulsifying,

5 encapsulating, enwapping, tyophiiishig processes and the like.

The seblingual formulation of the invention may be prepared in a form of an orally
dissolving or disintegrating tablet (ODT). The ODT as used herein may be prepared by
mixing the riluzele with water-soiuble diluents and compressed in a tablet. A suspension
comprising riluzole may be prepared with appropriate excipients and the riluzele suspension

10 may be dispensed into blister packs and freeze-dried.  An exemplary freeze-dried preparation
platform that could be used for the riluzote GDT is the ZYDIS® (Catalent, Somerset, NJ,
USA) formulation. o particular, the excipicnts, including water, are blended and the riluzole
is separately milled to size and nixed with the excipients. The suspension then undergoes
tyophitisation by flash freering and freeze drying. Gther methods of preparing ODTs may be
15 used without limitation, and detailed description of general methods thereof have been
disclosed, for example, in U.S. Pat. No 5,631,023; 5,837,287, 6 ,149,938; 6,212,791,
6,284,270, 6,316,029; 6.465,010; 6.471.992; 6,471,992; 6,509,040; 6,814,978 6,908.626;
6,908,626, 6,982,251, 7,282.217; 7,425,341; 7,939,105; 7.993.674; 8,048,449; §,127,516;
8.158,152; 8,221,480; 8,256,233; and 8,313,768, cach of which is incorporated hercin by

20 reference in its entiyety.

The sublingual formulation of the invention may comprise riluzole or an effective
amount of a rifuzole prodrug. The riluzole prodrug may be sinular or tess active form of
riftuzole.  The ritluzole prodreg may have improved physiochemical, physiological
pharmacokinetic or therapeutical charactevistics when administered sublingually.  The

25 rituzole prodrug may reduce side cffects when orally or sublingually admunistered.  In
particular, the numbness or parcthesias that can occar when rituzole is administered orally or
sublingually may be reduced or eliminated by using the riluzole prodig instead of riluzole.

The clinical or therapeutic effect of the riluzole sublingually fornulated may bave an
improved pharmacokinetic profile for the pharmaccutical agent as measured by standard

30 testing parameters. When the riluzole is administered sublingually, the Ty, G and AUC
of the drug may be improved compared to the same dose of the orally admintstered rituzole.

For cxampie, the sublingual formulation of the riluzole may have a greater Cy,y than the

{5
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orally administered viluzole o provide a therapeutically bencticial eficct. The sublingual
formulation of the riluzole may have an earlier or kesser 1, than the orully administered
rituzole to provide o therapeutically beneficia) effect and in some instances, a more rapid
therapeutic effect.  Alternatively, the sublingual formulation of the riluzole may have a

greater AUC per miltigras of the riluzole thav the orally admmistered riluzole.

METHOD OF TREATING A DISEASE

The nvention also provides a method of treating a discase. The method compriscs
administering sublingually an cffective amount of riluzole or pharmaceutically acceptable
salts thereof to a subject in need thereof,

Identifying the subject in need of such treatment can be in the judgment of the subject

or a health care professional and cun be subjective (e.g., opinion) or objective (e.g.,
measurazble by a test or diagaostic method}. The identified subject may be an animat or
human in need thereof, particularly a4 human. Such treatment will be suitably administered to

subjccts, particularly humans, suffering from the disease.

The discase from which the subject may be sutfercd may be a neuropsychiatric
disorder or symptom. Exemplary newropsychiatric disorder may be anxiety disorders, mood
disorders. neurodegenerative disorders, pain disorders, ALS, cognitive disorders,
Huntington’s disease, Parkinson’s disease, supranuclear palsy, frontotemporal dementia,
frontoternporal lobar degencration, delirium, Alzheuner's disease, mild cognitive impairment,
mild cognitive impairment due to Alzheimer’s disease, depression, mania, attention deficit
disorders, drug addiction, dementia, agitation, apathy, anxicty, psychoses, post-traumatic
stress disorders, oritability, and disinhibition, learning disorders, memory loss, mental
retardation, dementia, personatity disorders, bipolar disorders, obsessive-compulsive
disorders, cating disorders, and the like. Exemplary neuropsychiatric symptoms may be
anxiety, depression, stress, fatigue, feelings of panic, fear, uncasiness. problems in sleeping,
cold or sweaty hands andior feet, shormess of breath. heart palpitations, an inabihey o be stil
and calm, dry mouth. numbness or tingling in the hands or feet, nausea, ruscle tension,
dizziness apathy. elation, disinhibition, irritability, wandering, or combinations thereof.

The effective amount of the riluzole may be determined by the degree of a therapeutic

effect, such as anviolytic, antidepressant, mood stabilizing, stress resilient or stress relieving,

16
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anti-pain, or combinations thercol. Fuvther, the effect of sublingual admanistration of riluzole
may he also be ndicated by vnexpected and novel propertics including, but not limited to: 2}
an attenuated or inproved side etleet or tolerability profile compared to oral desing; b) rapid
ouset of therapeutic action; c¢) decreased hiver function abnormalities; d) a unigue
phanpacokinetic profiie compared to oral adinhiistration; ¢) a lower therapeutic dose
compared that typical oral dosing; ) once daily dosing, and g) minimiced or absent oral

parenthesis or nambing.

The effective amount will vary depending oun the subject and disease srate being

treated, the severity of the afflicion and the manner of adminisiration, and may be

determined routinely by one of ordinary skill in the art.

The therapeutic effect of the riluzole may be evident to ccowr within about a few
minutes to about an hour after sublingual administration thereof.  ln particular, the
therapeutic effect may beghy within about 1 minute, within about 2 minutes, within about 3
minutes, within about 4 minuies, within about 3 minutes, within about 0 minutes, within
about 7 muinutes, within about 8 minuies, within about 9 minutes, within about 10 minuites,
within about §1 minutes, within about 12 minuates, within about 13 minutes, within about 14
rinutes, within about 15 minutes, within about 16 minutes, within about 17 minutes, within
about I8 nunutes. within about 20 minutes, within about 60 minutes, or within abour 90

minutes afier administration.

The effects of the riluzole may be maintained for about 1 hour, for about 2 hours. for
about 3 hours, for about 4 hours, for about 3 hours. for about & hours m for about 7 hours, for
about 8 hours, for about 9 hours, for about 10 hours, for about 12 hours, for about 14 hours,
for ahout 16 howrs, for about 18 hours, for about 26 hours, for about 22 hours for about 24

hours_ for about 2 days, or for abowit 3 days or more after sublingual administration thercof.

The ctfective amount or dose of rluzole for sublingual admintstration may be less
than that of orally administered riluzole.  In particular, the effective dose in sublingual
administration of rilazole may be of about 1-95 9 ot the dose of the orally administered

riluzole.

The effective amount of the riluzole or pharmaccutically acceptable salts thereof in
suhlingual adisinistration for treatment of newropsychiatric disorders may be dosed at or less

than abont 200 mg/day, at or below about 150 mg/day, at or less than about 100 mg/day, at or
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less than about 90 myyday, at or less than about 83 mg/day, at or less than about 70} mg/day,
at or less than about 60 mg/day, at o less than about 50 mg/day, at or less than about 40
mg/day. at or fess than about 37.5 mg/day, at or less than about 35 mg/day, at or fess than
about 30 rogifday, at or less than about 20 myg/day, at or less than about 17.5 mg/day, at or less
g} than about 15 my/day, at or less than about 1 mg/day, at or less than about 9 mg/day, at or
less than about 8 mg/day, at or less than about 7 mg/day, at or less than about 6 mg/day, at or
less than about 5 mg/day, ar or less than aboat 4 mg/day, at or less than about 3 mg/day, at or

less than about 2 mg/day, or at or less than aboot 1 mg/day.

Optional dosage frequencics include once a day, twice a day, three times a day, four
103 times a day, once every other day, once a week., twice a week. three tines a week, four times

a week, once cvery two weeks. once or twice monthly, and the like.

The clinical or therapeutic effect of the rluzole sublingually formulared and
adminisicred  for newvropsychiatnic  disorders or symptoms may bave an  improved
phacmacokinetic profile for the pharmaccutical agent as measured by standard testing

15 parameters.  When the riluzole is administered sublingually, the Taax, Crex 0t AUC of the
drug may be improved compared to the saine dose of the orally administered riluzole. For
example, the sublingual administration of the riluzole may have a greater Cpgy than the orally
administered  riluzole to provide a therapeutically beneficial ctfect.  The sublingual
administration of the riluzole has a less Tyux than the orally administered riluzole to provide a

20 therapeutically beneficisl effect.  Alternatively, the subhingual administration of the riluzole
may have a greater AUC per milligram of the riluzole than the orally administered riluzole.

In some cimbodiments, the orally disintegrating formuolation would be a prodrag that
could be sublingually administered or even orally dispersed then swallowed with enhanced

pharmacokinetic properties.

25
SUBLINGUAL FORMULATION FOR ORAL PAIN
The current invention further includes a method of sublingually administering the
riluzole to the subject to produce other desired eitrcts.
A method is provided of relieving or reducing oral pain by sublingual administration
30 of rifuzole.  The method comprises administering a sublingual forpwilation having an
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effective amount of rituzole to a subject in need thereof. by certain eimboediments, the subject
may be an animal or hunua.
In certain cimnbodiments, the sublingual formulation may induce numbness fromw the

deposition site thercof. The numbness may be effective to reduce or relicve oral pain and

Ot

spreast throughout the mucosal contacts. A level of numbness may be in a tolerable vange to

the subject.

A treatment arca of oral pain may be, but not limited to, throughout an oral cavity
including the upper surface of the tongue, lips, buccal arca, back of throat, entire oral cavity
and the like. The oral pain for treatment may be causcd by infection, viruses, inflarnmation,

10 burn, cut, toothache. sore gums, canker sores, braces, minor dental procedures, denture
irritation, oral surgery, neurolegic disorders, disorders of the mucosa or caused by other drugs

known to induce painful oral ulcers (such as chemotherapy agents).

The offects of reducing oval pain may occur within a minute or about a few minutes to

about an hour. In particular, the numbness yay begin within about 1 minute, within about 2

15 minutes, within about 3 minutes, within about 4 minutes, within about 5 minutes, within
about 6 minutes, within about 7 minutes, within about 8 minutes, within about 9 minutes,

within about 10 minutes. within about 11 minutes, within about 12 minuies, within about 13
minutes, within about §4 minutes. within about 15 minutes, within about 16 minutes, within

about 17 minutes, or within about 18 minutes, within about 19 minutes, or within about 20

20 minutes after administration.

The cffects of relicving or reducing oral pain may be maintained for about 1 hour, for

about 2 hours, for about 3 hours, for about 4 hours. for about 5 hours | for about 6 hours m

for about 7 hours, for about 8 bours, for about 9 hours, for about 10 hours, for about 12

hours, for about 14 hours, for about 10 hours | for about 18 hours, for about 2 hows, for

25 about 22 hours, for about 24 hours, for about 2 days, or for about 3 days after sublingual

administration thereot,

The sublingueal administration of riluzole for relicving or reduciug oral pain may be

dosed at or less than about 200 mg/day, at or less than about 150 mg/day, at or less than about

100 mg/day, at or tess than about 90 mg/day, at or less than about 80 mg/day, at or less than

30 about 70 mg/day, at or less than about 60 mng/day, at or less than about 30 mg/day, at or less

than ubout 40 mg/day, at or less than about 35 mg/day, at or less than about 30 mg/day, at or

19
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at or less than aboue 9 mg/day, at or less than about 8 img/day | at or less than about 7 mg/day,
aror less than about 6 mg/day | at or kess than about 5 mgfday, at or less than about 4 mg/day,

at or less than about 3 mgiday, at or less than about 2 mg/day. or at or less than about 1
mg/day.

Optionat dosage frequencies include once a day, twice u day. three times a day, four
times a day, once a week, twice a woek, three tumes a week, four times a week, once every

two weeks, once or twice monthly, and the like.

The formulaton for rehieving or reducing oral pain may comprise an effective amount
of riluzole and a pharmaccutically acceptable carrier thereof.  The pharmaccutical
composition can be formulated as tablets, powders, pills. capsules, liquids, gels, ointments,
syrups, shurries. suspensions, and the like, to provide substantial absorption rate at the treated
ared.  An additional bioactive agent or other drugs may be added to a pharmaceutical
coraposition for effective and elevated effects of pain relief.  In some embodiments the

fornudation may be administered topically in the oral cavity or buccal mucosa.

EAxAMPLES

The following examples illustrate the invention and are not intended to limit the

scope of the invention.

EXAMPLE |
A 51 year-old male was admunistrated with riluzole on four occasions.

(1) An oral administeation of riluzole was used as a comparator. A standard 50 mg
ritazole tablet (a tablet not of the present invention) was pulverized and administered into the
mouth cavity for 40 sceonds to allow for transmucosal and/or oral absorption. This was not
sublingual or buccal administration. There were no acute or chronic effects on
veuropsychiatric domains. More specifically, there were no effects on mood, anxiety or
behavior. Prominent oral numbness was noted. Within the first minute, a sensation of

numbness spread throughout the oral cavity including the upper surface of the tongue and
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lips, resubting in ejreamoral paresthesias. The effects were mnoderate and peaked within 4
minutes. The effects lasted for up to 80 minutes. The effects started subsiding after 15
nunutes and were considered nuld after 40 nioutes and mivimal after 80 minutes.  All effects
were finuted to local mouth-refated sensations described above.

(2) Scparately. a first subiingual administration of a fornnulation of the invention was
petformed. About 70 mg of the sublingual fonmulation of riluzole was placed under the
tongue of the subject and held firmly o place. Unexpectedly, the subject experienced acute
psychotropic effects shortly after the sublingoal administration. Within approximately 40
minutes from the sublingual adnuinistration, the subject experienced a sense of enhanced or
improved mood. The subject noted a sense of well-being anid conveyed a sense of optinlism
that represented a change from the baseline mood state. The mood state change was estimated
to last at least four hours.

Within one minute of sublingual administration, tongue numbness developed, and,
after 4 minotes, numbness spread over the lips as well as the back of the throat. The
numbness reached te a moderate tevel in £6 minutes, lessened to a mild level by 20 minutes,
and tully dissipated over the next hoor, The numbness associated with the sublingual
admimistration was significantly attenuated compared to the diffuse oral pulverized
administration deseribed previously. The sublingual formulation yiclded a mild and not
bothersome nambness that was localized (versus the pulverized riluzole tablet that was more
intense, hothersome and generalized).

(3) A second sublingual adininistration ocowrred on another day. Ahout 70 mgof a
sublingual formulation of riluzote was placed under the tongue of the subject for about 93
seconds mntil fully dissolved. Again, the subject experienced a similar improvement in mood.
The subject reported a sense of optimism and well-being. These feelings peaked by 40
minutes. After 25 minutes, the subject reported feeling relaxed (less anxious) and with an
increased level of alertness. The subject reported improved sleep condition and vivid dreams
that evening.

Tongue and lip numbness was noted after about 4 nunutes, peaked after 6 minutes
with a moderate level of mumbness and waned thercafter to 2 mild level by about 24 minutes.
The mouth numbness was considered very mild to minimal at this time peint. Again, the oral
numbness was attensated compared to the diffuse oral adninistration of the pulverized

standaed riluzole ablet. No sedation was recognized.
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(4) A third sublingual administration was tried with a lower dose of the sublinguoal
formulation. About 30 mg of & sublingual formulution of riluzole was placed under the
tongue of the subject. Once agaiv, acute effects (within 25 minutes) of the sublingual riluzole
administration were observed and included the subject feeling relaxed, having a feeling of
wellbeing, optimisin, and alertness. Similar oral nuibness to the previous sublingual

administrations was yeporfed but attenuated compared to the oral administration.

EXAMPLE 2

A 43 year old male administered with riluzole on two occasions.

(1) An oral adioinistration: About 50 mg of an unpulverized riluzole tablet (a
formulation not of the invention) was placed on a tongue of the subject. No psychoactive
cffect was reported but immediately upon application, the subject reported numbness in the
local area of application that spread quickly throughout the entire oral cavity. Numbuess
lasted past 20 minutes. No mood or behavioral sensation was reported. The numbness was
intense and bothersome.

(2) A sublingual administration: About 20 mg of a sublingual formulation of riluzole
was place under the tongue of the subject for about 30 seconds. Within about 20 minutes, the
subject reported the onsct of beneficial psychoactive effects including feeling relaxed, calm
and less anxious. The subject also reported the sensation of feeling alert. These psychoactive
effects or feelings persisted for about 90 minutes. The subject noted that his stomach and gut
felt “calm” and previous upsct stomach was lessened. The subject reported improved slecp
condition that evening.

Within a minute of application, the sabject reported that nurobness in tongue and
motth reached a peak by about 7 minutes with moderate cffect. The numnbness started
waning significantty after about 18 minutes to very mild by about 24 minutes. The numbness
associated with the sublingual administration was noted to be attenuated compared to the oral
administration in this subject. Overall, the numbness was very mild and not bothersome with
good mouth palatability compared to the pulverized standard rituzole (which was intense,

bothersome, generalized and with poor mouth palatability),

EXAMPLE 3

A 50 year old male was administered with a sublingual formulation of riluzole.
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Aboui 5 mig sublingual fonnutation of riluzole was placed under the tongue of the
subject for about 20 sceonds ungd the formulation was fully dissolved. Again, as in the other
subjects who received the subiingual sdministration, there were previously unexpected

psychotropic effects soon after administration. Within 20 to 30 minutes, the subject reported

ot

the onsct of beneficial psychoactive effects and he reported a feeling of relaxation and calin.
After abour 7 mimafes of administration, the subject reported numbness on the roof of
his mouth and fongue that peaked around about 7 minuites, and then was completely gone

after about 21 minutes.

10 EXAMPLE 4

A 57 year nld male was administered with a sublingual formulation of riluzole.
About 70 mg sublingual formulation of viluzole was placed under the tongue of the
subject for about 74 seconds. Within about 24 mimites, the subject reported psychoactive
cffects that were characterized by a feeling of being relaxed and alert that endured through
15 about an hour. The subject reported that he felt so relaxed that he took a restful nap. The
subject also reported that his stomach felt relaxed.
After 2 minutes of administration, the subject reported feelings of numbness on the
tongue. Peak of mouth numbaess occurred after about 4 minutes and sumbness waned to
mild level after about 15 minutes. Again, compared to the subjects who received oral
20 adninistration of riluzole, the sublingual administration was associated with an agenuated

oral numbness and parathesias.
Eoannple

A number of ditferent but related formulations of riluzole for sublingunal

administration were made. Formulations of 10 mg, 17.5 mg and 35 mg were all made and

25 proved effective at providing the psychoactive effects. The formulations were related 1 that
the sarme materials were used but the proportions were slightly different.

Each of the formuladons included a tabler binder, preferably gelating a bulking agent
such as mannitol or sorbitol; a solubilizing agent such as docusate sodium: a flavoring agent
providing a flavoring such as mint, spearmiot, crange, chary or the fike; a sweetener such as

30 sucratose; and purified ov distibed water as a solvent. The flavoring agent and the swestener

a merely for taste purposes and can be omitied. To process the tablets, the tablet binder,
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bulking agent, solubilizing agent. and any sweetener and flavoring are mixed together and
solubitized with purified water. The tablet binder shouid be about 1-10% of the weight of the
mixture (including the riluzole and water), preferably 3-5%, most preferably 4-4.5%; the
bulking agent should be about 2-4%, preferably about 3% of the mixture; the solubilizing
agent should be about 0.01-0.5 % of the mixture, preferably about 0.1-0.2% of the mixtare;
the flavoring agent (if vsed) should be about 0.1-1.0%, preferably about 0.3-0.5% of the
mixture; and the sweetener (if used) should be about 0.1-1.0% of the ouxture, preferably
about 0.5% of the mixture. The riluzole should be about 5-25% of the mixture, preferably
about 5-20%, more preferably 7-18% of the mixture. The riluzole is milled separately so that
the Dsg particle size is preferably below 2 microns, then it is added to the other solubilized
matertals. The amount of riluzole is normally a lower percentage for smaller doses than in
the higher doses. The remainder of the mixwure is purified or deionized water. All of the
weights are before tyophillization, where most of the water is removed. Lyophillization is
carried out by flash freezing then freeze drying the resulting mixtare in tablet form.

Example 6

In this example, the three sublingual formulations of rilazole deseribed in Example §
were tested for pharinokinetic properties against a commercially available 50 mg riluzole
tablet. Partial AUC values, AUCqg3, AUCq;, AUC,., and AUCy.12 (being AUC values
measured for 0.5 hours. | hour, 2 hours and 12 hours after the dose was given) were
measured and the ratios of the values for the test materials to the S0 mg oral dose were
determined. As can be seen from the Table. the valucs from the sublingual formulation were
bigher than a weight adjusted vittue of the oral dosage for all the doses, particularly at the
eartier times. The predicted ratios (asserung that the sublingual and oral formulation reached
the circulation at the same rate) would be 20% for the 10 mg version, 35% for the 17.5 mg

version, and 70% for the 35 mg version.

Paramcter Treatment Comparison Ratio

ALUCy05

10 mg sublingual v. 50 mg 36.19%

oral
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17.5 mg sublingual v. S0 mg | 82.16%
oral
35 mg sublingual v. 50 mg 1800.84%
oral

AUCH,
10 mg sublingual v. 5-6_-mg 2993%
oral
17.5 mg sublingual v. SOmg | 65.26%
oral
35 myg sublingual v. 50 mg 136.20%
oril

AUCq,
10 mg sublingunal v. 50 mg 26.28%
oral
17.5 mg sublingual v. S0 mg | 53.91%
oral
35 myg sublingual v. 50 mg 110.28%
oral

AUCs
'lﬁnmg éubiingﬁél v. 50 nig 22.47%
oral
17.5 mg sublingual v. 50 mg | 43.38%
oral
35 mg sublingoal v. 50 mg 89.89%

oral
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As is evident from the Table, the sublingual formulations achieved a much higher
AUC value than predicted at the carlier thoes and it is only at 12 hours that the values are
near (but still higher) that the weight percent ratios. This shows that the sublingual

3 formulation is being adsorbed and not merely swallowed.

The entive eomtents of all patents, puhlished patent applications and other references
cited herein arc hereby expressly incorporated herein in their entireties by reference.
Those skilled in the art will recognize. ot be able to ascertain using no more than
10 youtine experiipentation, numerous equivalents to the specific procedures described herein.
Such equivalents are considered to be within the scope of this invention and are covered by

the following clairms.
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.:S:ﬁsorder, condatsan, or

| Academic or ducatim}al probsem
| AGCUILUTBLON GITCUIY. s

| Acute stress disorder
__,;,‘Adjugtment disorders

With mrxpd disturbancs of emot:onq and conduct
: Unspecified

cial behavior
uency dr orue; e
- Aduit DhYJECB! abuse by nc»nsrou& or nonpastner, i
BTt T SR S
1 {T74.11XA | Initial encourter :
5.81 | T74.11XD | Subsequent encounter
{ Aduit physical abuse by nonsrouae or nand Tner
i i S Ispecte
{ T76.11XA  Inid
T76.11XD |
.c-\duit pcschoiogamé abuse hy NoNsPoUSE or nonpartner,
Confirmed
AT74:31XE ,..;..%vutz.sf.fe.@wﬁ.r?.f. encounter
 Aduit nsychological abuse by nonspouse or nonpartner, :
{ - Suspected
i T76.31XA | Initial encounter
6.31XD | Subsequent encounter
Aduit cexual abuse by ndnbpowe or nonpaa‘mes
\ tiai emour‘te:
JU: Jubrequunem_ount@ - _
/\duit 5exual abuse by nonspouse oF nonpartner,

. L NS DRt e ey iy Y R SRR S SN N RN CER R

CT76.21XA Insuai encounter

| 176.21XD  Subsequentencaunter
; | Agoraphobia

. Alcohol-induced anxiety disorder

L With mild usedisorder

- Without use disorder
- Alcohol-induced bipoiar and related disorder
W'ith mild use c:sorder

28
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_:‘Aiconoi mduced dvp essive disorder

| With mild use disorder
i \'\/i‘lh rT‘OdPi‘dlé‘ ar ke»eréi u<e> d:kord#r

F10.94 | Without use disorder i
f'-\!corml mduc»m ma}or neurecognitive disorder, Amnestic

e or severe use disorder
_ Without use disorder
- Alcohol- mdu&ed major r=%roroamme dhorder
“ ‘.§.Nonamne<att£ confabulatory type
. With moderate or severe use disorder o
W fthout use disor dern__,

u\!;ti modesatt. or se\vue use dis
............................  WIthout use dISOTTRr | | | s
.. Alcohol-induced psychotic disorder
| F10.159  : With mild use disorder
F10.259  With moderate or severe use disord
0.959 | Without use disorder
: Aicohel-induced sexual dysfunction

Wlth n*rld use disorder

E_With_ moderate or seyere yse

. _ disorder
Without use disorder

With mild use disorder
| With moderate or sevare use disorder
10,929 | Without use disorder e
i Alcohot intoxication delirium
| With mild use disorder SR
...................... With moderate or severe use disarder
| Without use disorder :
. Alcohol use disarder
D
. i.md“‘rate
._._._,.4;,__%_1_&.9?19!.,.\fv.ﬁﬁ.hﬁss%»f@.i ......................................................................................................... ﬁ
;. With perceptual msturbanceq T s B, N
- Without perceptual disturba nces
......................... Alconol withdrawal delirium
- Amphetamine {or other stimulant)-induced anxiety
- disorder

With rmild use disorder

292.88 "
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j‘_W‘rth moderate 0? -;on._re: usegisqr:jef.' .
. Without use dl%’)rd@r

3, |

wiuced bipolar and

292.84 ;\fnpheta mine \:\r other stén'wulant)--

refatad di ond
| With mild use disorder
| With mode: dit. or severe use disorder
\\/n‘hom use (*lkoruer

Amph»t; mine \or oﬂ‘er Qt-muiant\ mcuw dep: assive
: dho_a der

o With rr*c»dt,rate or severe use di SOEC‘E;‘

+ . Without use disorder . S
- Amphetamine (or other stimulant)~induced obsessive-
' compuisive and related disorder

: With mild use crsmrder

A _FlS G88 | Without use u|°ord€"
292.9 : Amphetamine (or other stimulant)~ind Huced psychohc
.. disorder

F15.159 | With mild use disorder
F15.259 1 Wlth modesate or severe use disorder

. Amphetamine (or other stimulant)-induced saxual
........................... s dysfunction s i s

' F15.181  With mild use disorder
| F15.281 - With moderate or severe use disorder
| F15.981 | Without use disorder ,
’ . Amphetamine {or other stimulant)- induced s sieep disorder

........................ BT TR SRR TRl YPR R SRR A PIE TR PRSI, RASTRF-A A SN AP ATER Ao e S e A e o A e e e

{ F15,182 ¢ With mild use disorder

F15.282 With moderate or severe use disorder
(F15.982 . Without use dis orde:

Amphﬁthm,m or ot ner stamuhnt mtomatlon With
- perceptual disturbances

- With mild use disorder B

| With moderate or severe use disorder

| Without use disorder

Amphetamine or other stimulant mmxmdt,lon Without

5 . | perceptual disturbances
| F15.129 with mild use disorder

F15. 2. _With moderate or severe use disorder
_ | F15,¢ | Without use disorder
: 292.81 ' - Amphetamine (or other stimulant) intoxication delirium
5 LF15a21 With mild use disorder
Wrth moderate or severe use disorder
- Without use disorder
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i Amphelamine or other stimulant withdrawal
_Amphelam:ne type suhstance use dasmder N p S i

995,29

'“fié*!éﬁﬁ";mmmmmmmu

995.29

T43,2055 | S

. 995.29

T43.205D

Fe0.2 .

: Arttrébblai parsonality d:qorder

1 F06.4

”_Anxxety dlcorder due Lo another medical condition

F90 3

F84 0

L F60.6
F30.8

F50.8

’__Predommantly hypefactlve/xmputswe presentation
| Predominantly inattentive presentation ¢
Autism spectrum disorder

Avoidant personahty disorder =
Avo:dant/restuctwe food mtake ds«osder

TF3L 76»‘,,'_:...,:.;,..

F31.75

B:po.ar i d:qorde_r_ Current or most recant episode
depressed _
In full remlb&lOﬁ

..............................................................................................

AF3L3L
F3l32 ..

F31.4

.M:_o...d.;era.tg._..j}.; SN A S e
‘%evera

LLEBLS
F31.9

unspecified

£31.0

: Bipotar I disorder, Current or most recent episode
“hypomanic
_iInf qu remission

_: Unspecified ,
~...;.Bipolar 1 disorder, Current or most recent episode manic |
_gind FL;EE rembbion

: Mild

Moderate '

| with p‘Ychotvc features

i Severe

- Bipolar 1 dseerder Current or most recent episode
';unspecsﬁed ;

PR T S RSP SRSV PRCC I P TSP SO RRER|
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i Jad Bl - Bipolar and related disorder due to another medical

_: With mixed features
i Body dysmorphic disorder

., Borderiine intellactual functioning
| Borderline personality disorder PR S
Brief psychotic disorder i
Bulirnia pervosa : o
: Caffeine-induced anxiety disorder
. With mild use disorder
................................  With moderate or severe use disorder
.. Without use disorder

| Caffeine-induced sleep disarder
: With mild use disorder

/ith moderate or severe use disorder

L Without use disorder ‘ o B e
. Cannabis-induced anxiety disorder :

13007 i
V62,89 ¢

L With mild use dISOTGer | . s
_1F12.280 : With moderate or severe use disorder

_ F12.980 | Without use disorder T T

3 . Cannahis-induced psychotic disorder

i With moderate or severe use disorder
 Without use disorder
i C s-induced sleep disorder
F12.188 | With mild use disorder _
(F12.288 | With moderate or severe use disorder

PPy S AT ORI, PSP by # ey SRNOPAS DR PTOAA br Per et i TuS e RRANeheart 80est i etn e ROITIeraerteteettelertestt e et tistitareiteriensiessiissssitnietniartanstntsasionstisitnd ¢

F12,988

1F12.259
| F12.959

i With moderate or severe use disorder
: Without use disorder

F12.129 ¢ With mild use disorder
| F12.228 | With moderate or severe use disorder
[ F12,929 fWithout use disorder e
.. Cannabis intexication delirium
| With mild use disorder . _ f
.. With moderate or severe use disorder
- Without use disorder ,
| Cannabis use disorder
| Mitd
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| Severe

_..Cannapis withdrawal
Catatonia associated with another mental disorder

: __ {catatonia specifier)

i 203,80 4F06.1. Catatonic disorder due to another medicai LOﬂditiOﬂ

; Central sieep apnea s T

Bz [ apnea can wrbid with opioid use

.h_eyne— tokes bmathmq

786.04 {R06.3
i 327.21 i
V61.29 | Z62. 898

s ?Cmid negfect Lo mrmed
L T74. 02XA In,t:o! emou;‘ter
2 I T74.02XD

5 g C-hilC nemect SU?D‘LC&_d
1 995,52 | T76.02XA : Initial encounter

e e
V71,02 § 772.810  Child or ade! mnt anti xo« vai behavior

: 995.54 | T74, 12XAM\5_‘mtual encounter
T74.12%XD

Subsequent encountea i

IT76.12XA | Initial ¢
_§T76 12XD ‘-»ubwquem encounter o e A ey
| | Chi psychoiogical abuge, Confirmed

. 995,51 g_T74 32>’L" . Subsequent encountes

. Child psychological abuse, Suspected

ST76.32XA L INIAl @NCOUIEET e

T76.32XD | Subsequent encounter

o

74220 \
f | Child sexual abuse, Suspected

T76)2XA Initial ancountar

307.45 | G47.22 Advanwd sleep pnm_ type _
_Delayed sleep phasetype
[rregular st ake type : :
iNon-24-hour sleep-wake type
- Shift work type '
......................... (647,20 I Unspecified bype

292.89 1 . Cocaine-induced amu.ty disorder
| R DT R i ——

]
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: \f\,'uhou{ use. dborder

L F14.980 .\

Corame induced bi potar and related di sordm '
\Nlth mmi use disorder
Yith m Od‘é’r,}le or sewre J‘P fj;kordﬂr

Without us l“OEdPr

. Cocaine- EUQ.U.,"

R A

3 y or, ,w\/eraﬁ JS&, dwurdm

T 4 i Without use disorder

292.89 . Cocaine-induced ohsessive- compulsive and related

 disorder

F14.188 | With mild use disorder

: With moderate or severe use disorder

i Without use disorder
Cocaine-induced pwchotsc disarder

: W:th mild use G=53rder

iTH
-
Rt
€]
B

&
H
5

Without use dl':ordea
“acainae-induced sexual dfsfunr.tmn
With mild use disorder A il
| With moderate or severe use disorder
| Without use disorder
i Cocaine-induced sleep disorder
1F14.182 | With mild use disorder ,

Flé. 282.. | With moderate or severe use disorder
Vithout use disorder
Cocamt mtox:cation o
| Cocaine intoxication, With perceptual disturbances

....... | F14.122  With mild use disorder

Fid. 222 With n*odefate or severe use disordear
thhout use dnkorde:

 F14.959

Fl4.181

_iF14.129 W;th mild use dlsordea _ :

L F14.229 | With moderate or severe use disorder

........................  F14.929 " Without use disorder
: Cacaine intoxication delirium

| With m il use disorder i
1 With moderate or severe use disordey
L Wit bout use disorder
. Cocaine use disorder,
v%oduate T W SN NS S-S =N C W s —

Severe

.......................................................... JCocaine withdrawal

- Conduct disorder '
Adoﬁesselwt onset tvpe
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131280 F91.9 | Unspecified onset
”SO" 11 Conversion disarder (1=mcfzon al ne u;oiog;ral wm Jtom
: ‘ disorder)
| With abnormai movement

- With anesthesia or sensory loss

| with attacks or seizures

; With mixed
W:fgh_
. .‘i.ﬁf‘.’.i.ﬂ’..

L With s
- With weakne%/ pa;aiysxq _
¢ Convictinon in civii or criminal proceed ,.g« ‘without ,
.é..!mpf!slunment o T R ™ =

' Deur:u m

. Belirium due to another medical condition

| pelirium due to muitiple eticlogies
Medication-induced delirium (for ICO- 10-CM codes, see

i specific substances)
Sithstance | ntoxication delirium (s e speum: substances

. for codes) i

i Substance withdrawal defirium (;'ee spe’lﬁr substances for

rades) :

Depre ssive. di“"!’der due to anether medscéi condition |
- With d? oressive feature<

DES‘"O d with %G\.:a! gervaw pmvldu lrdudlng probataon :
SSPEETRC. YN 111, £ 1 G50 ?’.1?? ?.@.Qf.’.... a7, ~:>£:f.~.*4.a..'.ém,'.i.cs?f_.,.w.{a.r}.ﬂ.ﬁf..._.“
1 313.89
ﬁ_V6l 03 i Z€
296,99 |

Dss:u_p;ugn of f_a,mq_!y by bg_pasat_lc»_! or davorc«. '
| Disruptive mood dysregulation disorder

. Dissocialive amnesia_
| Dissoclative amnesia, with dissociative fugue ‘
 Dissociative identity disorder

txhamt omstac disorder

3‘\/02 22 265 5 'E'E>posur to disaster, war, or other hostilities
35
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V0.2 2%
300,19
302,73

i __j‘_inchme poverty —
i Factitinus dl orcim el

: Fetwh“:tm di Jordea EXRE :
. Frottey; G ABRIERL  cniiiinssisiomminsiiasisiismiosiind

Gend»r dysp horia in adolescants and adults
Af_Ge_ndex dysphusa in Lhiidfe'i =

i H:gi“ expr@@ced emohon EL\!@‘ \mthw far‘mly
rﬂ.»tnomc pewscnalxty disarder

: E_Imprlsonment or other incarceration
...é_lnadequate ROUSING
. A .

| With moderate Or SEVErs use disorder
| Without use disorder

: With mild use disorder
v’\/lth n*odewte or severe use disorder

29282 Imaeaﬁt mdua.d ma}m ‘neurocognitive disorder
; : . With mild use disorder

‘F1a.288 T With mode_rate or severe use disorder
F18.988 Without use

| F18.159 | With mld use disorder
With_ moderate or severe use disorder

_Inhatant into ut,ataon ' ' e : T
| with mild use disorder

With moderate or severe yse disorder
Without use disorder

halant mtoxnc tio

L With mild use disorder

?18.929
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_{F18.221 | With moderate or severe use disorder
F18.921  © Without use disorder

B I oo o B AU

Insemmia disorder

i Insufficient social insurance or welfare support

Intellectual disability (intellectual developmental disorder)
Mild

Moderate . .

Severe

Profound

. Kleptomania

Unspecified

Major depressive disorder, Single episode

In full remissi

In partial remission

 Mild

129622 F32.1  Moderate
296.23 1F32.2  Severe oM

294,11

Major frontotemporal neurocognitive disarder, Probable

i (code first 331.19 [G31.09] frontotemporal disease)

With behavioral disturbance

v evss s sreeserpaasnas s aast bt unyeenesseirat st e teitts inen et e it eiessietsstssriteerses il

331.8

294.10 | F

i Without behavioral disturbance

Major neurocognitive disorder due to Alzheimer's disease,
2L

Major neurccognitive disorder due to Alzheimer’s disease,
Probable (code first 331.C [G30.9] Alzheimer’s disease)

Without behavioral disturbance

..................................................................................

.......

- Major neurocognitive disorder due to another medical

37
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21

| F02.80

b NP NS SR SIS, P, JPIaL = CARPPT SP, 5

- Major neurccognitive disorder with Lewy bodies, Probable

| Without bahavioral disturbance

. Nith behavioral disturbance
i Without behavioral disturbance
. Major neurocognitive disorder due to traumatic brain injury 5

| Major vascular neurocognitive disorder, Possi

PCT/US2015/061114

L With behavioral disturbance
Without hehavioral disturbance
Mzjor neurccognitive disorder due (o HIV infection {code

RN Nl oo R Ot il R st i o/ OO PRSP PRO POV PP BB ORISR BRIN PP PR DDPPRRRIN

With behavioral disturbance

Without behavieral disturbance

Major neurocognitive diserder due o Huntington's disease
{code first 333.4 [G10] Huntingion's disease)

With behavioral disturbance

Without behavioral disturbance _
Mazjor neurocognitive disorder with Lewy bodies, Possible |

Major neurocognitive disorder due o Parkinson's disease,

| Major naurocognitive disorder due to Parkinson’s disease,

i Probable (code first 332.0 [G20] Parkinson's disease)

| {code first 907.0 late effect of intracranial injury without |
i skull fracture [S06.2X85 diffuse traumatic brain injury with |

Without behavioral disturbarnce

| With behavioral disturbance

i Without behavioral disturbance
... Male hypoactive sexual desire disorder
| Medication-induced acute akathisia
. Medication-induced acute dystonia
i Medication-induced delirium (for IC0-10-CM codes, see
| specific substances) _»
| Medicstion-induced postural tremor

Ml frontotemporal newrocognitive disorder
¢ Mild neurocegnitive disorder due to Alzheimer’s disease
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[ 331.83 G31.84 1§ Mild neurocognitive disorder due to another medical
’ i - condition

| G31.84

. Mild neurocagritive disorder due to HIV infect]
G31.84 | ;

Huntington's disease !
multiple sticlogies
Parkinson’s disease
............................................................................... Hye C L disease.
331,83 G31.84 i Mild neurocognitive disorder due to traumatic brain injury -
EX . G31.84 tild neurocognitive disorder with Lewy bodies
331.83  G31.84  : Mild vasc disorder
301.81  F60.81 ! Narcissistic personality disorder
: : NareolepsY
Autosomal dominant cerebellar ataxia, deafness, and

) | G47.419 |

1G31.84
| G31.84

34700 | G47.419

{ Autosomal dominant nar

10| G47.429

oiapsy without cataplexy but with hypocretin
deficlency
Neuroleptic-induced parkinSonism

iSleepterrortype
Sleepwalking type
| Obsessive-compulsive disorder
| Obsessive-compulsive personality disorder
Obsessive-compulsive and related disorder due to another |
............................... medical Condition e
Obstructive sleep apnea hypopnea . .
Opioid-induced anxiety disorder
With mitd use gisorde
.With moderate or severe use disorder

- Without use disorder

Opioid-induced delirium
... Opioid-induced depressive disorder
i With mild use disorder
i With moderate or severe use disorder
Vithout use di
| Opioid-induced sexual dysfunction
......................... L With rmild use disorder
.. With moderate or severe use disorder. '
¢ F11.981 | Without use disorder
£ 292.85 | _ | Opioid-induced sleep disorder
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U F11,182 | With mild use disorder S
E_l_pl_v.“'é‘\ i With n“odofate or ‘»“VE’t? use disorder
982 ¢ 3

o DU

 Opioid intoxication, With perceptual disturbances
F11.122 . With mild use disorder

{ F11,222 W:ih n”odemté or severe use disorder

et
rCreVY Fll 229......“
1F11.929

3
H
2
3
o

C1F11.121
G F11.221
F11.021

Opioid‘ug_e_diﬁgrd;e‘r
: Mild
| Moderate

'304.00 {F11.20  Severe
292.0 {F11.23  :Opioid withdrawal

;,Oppcsmonal defiant ' e N
i Other : adverse effect of medlcation

SA LINItial enCOUNTRE o ——
Sequelae R,

__Sub.,equert encounter )

Qther urcurmtances refated to adult abuse by nonspouse

P VB2.83 §269.82 § Encounter for mental heaith sarvices for perpetrator of

: | nonspousal adult abuse L

: Encounter for mental health services for victim of

i nonspousal adult abuse

a | Othercircumstances related to chiid neglect |
VE2.83 | Z69.021 | Encounter for mental heaith services for perpetrator of

? 5 | nonparentai child negiect

269011 Encourzt“i hr mental heaith services foi:'pérpéfé;é{}j?'éfMWW*

™
N
Oy
o}
b

V65,49 |

V6123

: mum‘cr for manial heaith services for victim of chiid
: neglect by parent

E

V6121 769020 Encounter for menia! hea:th services far victim of

i V15.42 | 762,812 | Perqorwal hsstory (pafsl hz story ) of neglect in childhood
i Other circurnstances related to child physical abuse

L VE2.83 1 Z69.021 | Encounter for mental health services for perpetrator of

. nonparental child abuse ST—— S e e
vel.22 1769011 i ’ Encounter for mertal hea;t! Se__l_'vices for perpetrator of
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b parentalchildabuse S

CVB1.21 269010 | Encounter for mental heaith services for victim of chiid

S ..abuse by parent .

V61,21 1 Z289.020 | Encounter for mental heaith services for vickim of

e b HONPATENER] Child abuse

PV15.41 262,810 : Parsanal h:storv fpa 5¢ “zhtcny) of hysica! abuse in
___________________ o, COIROOL

1 Other circumstances related to m=!d psyrho!aa:caf abuce
: V62.83 i 269,021 g_ncountu' fﬂ!’ memal health servicas for werpntsator of

pargntal Lhatd ESY"h\JOQICdi aLu»a-_
Encountar for mental heauth services for victim of child

V61,21 | 269.020 j'Eii’ié’ﬁ'ﬁt&é}"'{é}‘”é}{éi%'t'é'i"Heé'-'{i%"é'é;é'\;i}Eé‘;"n'j'r"{2;2:{1}%%"6% """"""""""""""
; i inponparental child psychological abuse

V15,42 | Z262.811  Personal history {past history)} of psychoiogical abuse in

f .., Childhood p—— - =
£ S ek N ,__;,_Ot!?ez wcumstancec felated to chffd <cxu lab_use__ i
FV62.83 | 269.021 Encounter fnr mentdl heaith services for perpetrator of

V61.22 Z69.011 Encountm foa mental hea;th servicas for perpetsator of
VB1.21 | 269.010 | Encounter for mental health services for victim of child
bl 58X U] BbUSE by parent

V61,21 | 269.020 | Encounter for mental health services for victim of

? : - nonparental child sexual abuse -
Personal history (pa"t hi‘;tOly) af cemai abuae m chlldhood
Other uramstances related to spouse oF pa.'mer 3bu,u,

i mounter for mental heaith services for perpetrator of
L ... 8pouse or partner psychological abuse

(V61,11 | 269,11 i E ncoum‘w for mentdl haa!th services for victim of spouse
tV15.42 | 291.411 5 Pﬁrsmai h: tor\_/ (past hbtcnv) of Cpou«a or a: artner

’ psychuioglcai buge

.......................................................... | QOther circi

FV61.12 | 269,12 : Encounter Mr mental hea!th services for perpetrator of

i - spouse or partner neglect

P V61,11 | 269.11 : Encounter for mental heaith services for victim of spou
— .. Lorpartner neglece

V15,42 791,412 i Personal history (past history) s‘rpou 5@ or pa:tlxer neqlect

: | Qther circumstances related to spouse or partner violence,
s ssssrisacand BEMICH] ....oonscimmsrsssgonssmm—————
(V51,12 269.12 i Encounter for mental health services for peu:vtrator of
| spouse or partner violence, Physical

V6111 26911 | Encounter for mental heaith services for victim of spouse
| 5 - or partner violence, Physical
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V65,40 12

791,410

PCT/US2015/061114

Personal history {past history) of spouse or partner

: violence, Physical

P Qther circumstances refzted fo spouse or partner violenc

| Sexual

| Encounter for mental heaith servicas for parpetrator of

| spouse or partner violence, Sexual

: Encounter for mental heaith services for victim of spouse
Lor partner violence, Sexual_

Personal history (past history} of spouse or partner

_iviolence, Sexual

| Other counseling or consultation

1 304.50

.1F16.980 1

F16.120

........................................................................................................................

_{F16.14 T

R R
LWith moderate or severe use disorder

Without use disorder

..Other hallucinogen-induced psychotic disorder |
- With mild use disorder

With moderate or severe use disorder
Without use disorder

{ Other hatlucinogen intoxication

| 333.99

F16.229 |
| F16.929

cWIh milduse diSOrer e r————
__+ With moderate or severe use disorder
L Without use disgrder

With moderate or severe use disorder

Without use disorder
¢ Other hallucinegen intoxication delirium

................................................................................................................... i

. Mild

Moderate
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296,89 | F31.89 | Other specified bipolar and related disorder
; Other specified delirium

ied dﬂprasbwe disorder

ther specifiad disruptive, impulsa- u)niro: and conduct

disorder _

: Other qppc_if‘ieq dissociative disorder

"_;__.%9 498 1§
1307.59.. *..f§Q.-.ﬁ.?..‘.....”....g..Q.i..f.l?.?i.‘zF?..‘iLFf.’ff@.@i.?ﬁ?ﬁ&i’.ii&i or eating disorder

x_ed ge _(_jer dysphona

i Other S;S.é'cmed mental drsorder )
| Other specified mental disorder due to ancther medical
T_Ac:ondsuon g, o

300.9 F99

__Other specnfzed sexyal dysfunction
 Other specmed aleep wake discy der “

. Other spec:md trauma- and stressor-related disorder :
Other (or unknown) subftance deLed anxiety disorder

Other (or unknown) substance -induced bmosar and reiated
bl diSOTGEL
' F19.14 I 'With mild use disorder
.......................... i F19.24 ¢ With moderate or severe use disorder
_F19.94 ¢ Without use disorder
.. 1F19, 921“ “;_AOther (or unknown) sub:ﬂ‘ance “induced delirium
292,84 i Other {or unknown} substance~-induced deprassive
i __idisorder
| With mid uc-e ci~0rdea
W ;th moderate of severe use disorder

Qther {or unknown) substance—induced major
Hneuroc\)gn' '»e dim_rder o e

; .WILh m od@rate or severe use disorder

- Without use disorder
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29289 1 ou (ar unkon;s;btrmemd;@i mitd
:1"3188 \f‘nth rrt!d uae (“sgc;rd@
..................... | F19.288  With moderate or severe use disorder

z F19.988 | Without use disorder
25469 3 Othei (or unknown‘ 5ubatanw -induced ohsessiva-

»_;__W:th mlld use t,icordei .
| With n*ode: ate or severs use dadord@
Wathout use J!%OFG@

‘ i:é"_'W{th mild use m:ordm =
| With moderate or severe use disorder

 Other (o unknown) JubsLanLe induced sexual dysfunct;on
With mild use disorder
_; With moderate or severa use dlﬁorde: e

i Without use dtqorder — <l B S

C1F19.129 \_Vith mild use disorder
F£19,229 With moderate or severs use disorder

>§7_'_W|th mild use disorder
derate or severe use disorder

i Without use disorder i
_i__Other (ar unknown) qubgtance “se d! orc;er

i Moderate

ioevere . . ..
| Other (0 U ) : R

| Other (or unknown) substance withdrawal delirium ;
i Dther or unspecified stimulant use disorder

Mid

Moderate

bevere

B s ehnbasnoraaniokesetss TR aaxsu e barbaruetsoreornetnbhendeavsubraes shoesioieoereuunisnsIensnosness esseqssnneneesssoBensssessinienesevinenesisntadsbiiaseresve g

1§ Panic attaak SpQCI{[f;F_W
Panic dssonde:

Pedophlilgd
i Persistent { chmmc) mohor or vorat tic disorder
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13004 F34.1 | Persistent depressive disorder (dysthymia) |
VB2, 22 401 82 Perqonai hustary of mmiary deployment

_rbonalxty (_hd';ge due LO araothef rnedncai fondmon o
V62.89 | Z60.0 ' Phase of life problem e ‘ '
292 B9 S—— | Phencyclidine-induced anxiety disorder
............................. F16,180  Withmild use disorder e
F16.280 ' With moderate or savere use disorder

L F16,980 | Without use dmordea

T With mild use d'sorder A L
‘.__‘_il_W;th moderate or severe use disorder
Wztr_}g‘gg_gse d1sorder } '

' Phencyclidine- mduced depaea:ve ds%o*der

i With mild use disorder

- W’th moderate or f?.?.Y’.QE?..Hf??..ﬁ.’.ﬁﬁli’.i%f?f ............................................................
| Without use disorder S —— '
Phencychdme mduced p ychmtic disordger

| With mild use disorder

;_5—16 259 | With moderate or severe use disorder T
{ F16, 959 | Without use dtsorder e

{F16.229 i With | moderate or severe use disorder '
{F16,929 Without use d:sorder

jF16.121 3 W:th mild use msorcier

With moderate or severe use disorder
L Without use disorder e
ﬁ_ﬁwiAPhencychdme use d; order E

304.60 MOderate
- 304.60 ’

HeAt ASTES Severe
307.52

i EBOBL Inadults

. In children ] i
"F’Osti‘-lE*»fma’c!L Stress diSorder

Problemq reiated to 0i fer ieg: | circumstances
. Problems related to release from prison
| Problems related to unwanted pregnancy
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Promsional hc d:sorder

M__._‘,,”Schlzophrema s v
v Schlzoohremform a;sorder

Sedata\/c, A hypnoac— Qr amwiytsc induced anxiety
it disOrder e o e
' F13.180  With mild use dfsorder

1 F13.280  with moderate Or savers use disorder
| F13.980 | Without use disorder
292.84 | Sedative-, hypnotic-, or anxiclytic-induced bipolar and

i b FRIBted AISOTARE s
(F13.14 | With mild use disorder ; SR
iF13.24 With moderdte or evere use d; order

Wwithout lisorder

| F13.921 | Sedative-, hypnotic-, or anxiolytic-induced delirium
: Sedative-, hy /priotic-, or amnxiolvtic-induced deprassive
{,dlsord@r

i
.
3
=

-

‘ F13 24 v “W:th rr*c»derate or severe use disorder
o\ F1394 I Withoutusedisorder o
§292.82 Sedative-, hypnotic-, or anxiclytic-induced major

..j.neurocognii itive disarder
' derate or severe »Jbe il«omeru_

-8 Uc’e dis der e VR e e
Sedatave nyp “.«3,.;c~, ar anxmiyt:c induced mild

_.”‘NlthDUt use dl"Drde!
. Bedative~, hypnotic-, or anxiolytic-induced psychotic
. idisorder

i F13.159 ¢ W:th mild use disorder
| F13.259 | With moderate or severe use disorder
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ithout usedisorder e e—
dative-, hypnotic-, or andiglytic-induced sexual

dysfunction
S With mild use dis 2
With moderate or severe use disorder
| Without use disorder

 Sedative-, hypnoti

¢-, or anxiolytic-induced sieep disorder

__ With mild use disorder

With moderate or severe use disorder

......................... F13.121

LLF13.221
| F13.921

1 With mild use disorder

- With moderate or severe
¢ Sedative, hypnotic, or anxiolytic intoxication delirium

L With mild use disorder

yse disorder

| With moderate or severe use disorder
- Without use disorder _ ,
. Sedative, hypnotic, or anxiolytic use disorder

Mid

. Moderate

1 Sedative, hypnotic, or anxiolytic withdrawal

{
H

With perceptua! disturbances

 Without perceptual disturbances

Sedative, hypnotic, or anxiolytic withdrawal defirium
Selective mutism y
Separation anxiety disorder

JSex counseling

" Sexual masachism disorder

 Sibling relstional problem
. Sleep-related hypoventilation

i Idigpathic hypaoventilation

Social anxiety disorder (social phobia)

__ Social (pragmatic) communication disorder
..Somatic symptom d

Specific learning disorder

With impairment in mathematics

P With impainment in reading -

LWith impairment in written expression
.. Specific phobia

L F40.218 ¢
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Fear of biood
“ear of II’IjP(’UOI'I‘% and tranf.fuc.lons

ar, 0‘ injury e N e
ar of other medicalcare
Natural enwronment

Other

........................................................  Situational

' Speech sound dmordy

use or partner abuse, Psychoic»g;cal Confirmed

I T74.31XA © Initial encounter

T74.31XD_| Subsequent encounter
 Spouse or partnerabu«e Psychoiogmal u«»pectecﬁ
ial encounter :
: Subsequent encounter
i Spouse or partner neg!ect Confnmed
' 74 Q1XA | Initial encounter

T74.01XD

4E40230 |

" Fap. ?32:
| F40,228
F40.298

2 _v‘_T76 JIXD

) évbﬁegyem_. encou“te"
i Spouse or partner violence, Physical, Confirmed
- Initial encounter

:Spouse OI p‘artner wo!eﬁlée Physnca! Suspected
h_;._Imtlai gncounter

Spouse ar partner wolence, xuai Suspected

2__99r 8@__ ;_T76 21>«A I itial enrmmter
: 995, 85_. | R 21><D
13073 F9B.4 -

Suiedantbaneninesnnsens (4 TEeEIINEEISERINISANTE A ERSIRIISY

Stnmulant use caqﬂrdei (qee amphetamh e or cocalng use
| disorder for specific codes)

Stimulant withdrawal (see amphcz‘emme or cocaine
_,‘,_wﬂf?dcawa/_,fo.r.....sp@a@..,codc,sz. :

.........................................................................................................................................................

Substance withdrawal delirium (see s,m’ffr substances for i

i codes)
i Subbtnnce mer‘icadon indmed arxielty disorder (see

........................................................

wubstance: m:alcation mducpd hipolar and related disorder i
i.(see specific substances for codes) i
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| specific substances for codes)
i Substance/medication-induced major or mild

Substance/medication-induced obsessive-compulsive and

! related disorder (see specific substances for codes)

{ Substance/madication-induced psychetic disorder (see

L SPECIfiC SubsStances For CO0RS)
- Substance/meadication-induced sexual dysfunction (see

i specific substances forcodes)

| Substance/medication-induced sleep disorder (see specific

s SUbSEANCES fOr COdES) . i

.......................... (G401 |

333,72  G24.09 |

.1 With moderate or severe use disorder
_Tobacco use disorder

3051 z72.0 I Mild

F17.200 iSevere
L F17.203  : Tobacco withdrawal
1 F95.2 [ Tourette's disorder
: _i Transvestic disorder

93]
i |
RIS R
o E
951
(9}
(%2}
o

cies

............... S R41.0 . Unspecified deliiymy
i (F32.9  Unspecified depressive disorder - ;
2.9 1.9 Unspecified disruptive, impulse-contret, and conduct

¢ disorde
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.\.zudysphor,a

Ump@um intellactual dmmmw (_inteilectuai

i developmental disorder) .

Inspecified mental dl.;or(jei
Urzspﬁunmd mental dlsordcar mje to dnother medical

: condition

9 fQ’ﬁ.Q x * Unspecmed HEUTOCOQHEUVE dxsosder Fii———

[ 292.9 £19.99 Unspecrﬂec‘ other (or unknown) substance-related
Y SO FABOHBE. o iy
Unspecified paraphilic disorder
Unspecified persenality dzso:cier SR
Unspecified phencyclidine- related dsc.order )
_i Unspecified problem related to soc:laf ‘.nvxronment e
: Unspecified problem related to un«pmczﬁed PEYC hosocial
CACIECUMSLANCES | o ————————————
¢ Unspecified schizophrenia spectrum and other psychotic '
.. disorder
' Unspecrﬁed sedatsve— hypnutlb or am\soiyt.c related
...................................................... R T s it e bt A
. Unspecified sexual dysfunction
Unspec;fred s.leep wake disorder
om and related disorder
: Unspecified stlmulant related disorder

Unspecrﬁed amphetaming or other stimulant-related

... Unspecified cocaine-related disorder
¢ Unspacified tic drso*der TR0

i Unspecified trauma and stzessos reiatec disorder . .
| Upbringing away from parents
ictim of ¢crime

V6. 89 765.4 | Victim of terrorism or torture
130282 [ F65.3 | Voyeuristic disorder —
i v40.31 ;79 ..iuﬁf.é..........‘...Wﬁf}ﬂ?.E!I!Q.‘@..e.??.?.'s%k?ﬁ.‘..)’%’..'.@fl..?...ﬁ?ﬁfiff?,’,..q!....f)i@_.s’.". .......................................
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We claim:

1. A sublingual formulation in the form of a lyophilized pharmaceutical composition that
provides sublingual adsorption of riluzole comprising a pharmaceutically effective amount of
riluzole or a pharmaceutically acceptable salt, solvate, anomer, enantiomer, hydrate or prodrug
thereof, said formulation further comprising a tablet binder, a sugar alcohol selected from the group

consisting of mannitol and sorbitol as a bulking agent, and docusate sodium as a solubilizing agent.

2. The sublingual formulation of claim 1 further comprising a flavoring agent.

3. The sublingual formulation of claim 1 further comprising a sweetener.

4. The sublingual formulation of claim 1 wherein the formulation riluzole comprises a riluzole
prodrug.

5. The sublingual formulation of claim 3 said sweetener comprises sucralose.

6. A sublingual formulation comprising an effective amount of riluzole or a pharmaceutically

acceptable salt, solvate, anomer, enantiomer, hydrate or prodrug thereof, said formulation further
comprising a tablet binder, a bulking agent, and a solubilizing agent, said sublingual formulation
providing an AUC at a dose of 35mg of from 110% to 180% of the AUC of an oral tablet
formulation at a dose of 50mg, said AUC being measured at 0.5 hours, 1 hour or 2 hours after

administration.

7. Use of the sublingual formulation of any of claims 1 to 6 in the manufacture of a

medicament for the treatment of a neuropsychiatric disorder or symptom.

8. The use of claim 7 wherein the neuropsychiatric disorder 1s anxiety disorders, mood
disorders, neurodegenerative disorders, pain disorders, ALS, cognitive disorders, Huntington’s
disease, Parkinson’s disease, supranuclear palsy, frontotemporal dementia, frontotemporal lobar
degeneration, delirium, Alzheimer's disease, mild cognitive impairment, mild cognitive impairment
due to Alzheimer’s disease, ataxia, hereditary ataxia, depression, mania, attention deficit disorders,

drug addiction, dementia, agitation, apathy, anxiety, psychoses, post-traumatic stress disorders,
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nritability, and disinhibition, learning disorders, memory loss, mental retardation, Rett Syndrome,
tinnitus, personality disorders, bipolar disorders, obsessive-compulsive disorders, eating disorders,

conduct disorders in DSM-5 and or combinations thereof.

9. The use of claim 7 wherein the neuropsychiatric symptom is anxiety, depression, stress,
fatigue, feelings of panic, fear, uncasiness, problems in sleeping, cold or sweaty hands and/or [ect,
mood liability, mania, impaired concentration or attention, cognitive problems, obsessions,
compulsions, repetitive behaviors, aggression, social phobias or impairments, stage fright, shortness
of breath, heart palpitations, an inability to be still and calm, dry mouth, numbness or tingling in the
hands or feet, nausea, muscle tension, dizziness apathy, clation, disinhibition, irritability, wandering,
irritable bowel, belly pain, belly discomfort, diarrhea, change in bowel habits, abdominal bloating,

abdominal gas, abdominal bloating, constipation or combinations thereof.

10.  The use of claim 7 which produces a rapid therapeutic onset of action within about 10

minutes after administration.

L1 The use of claim 7 which is associated with minimal or no oral numbness, or said oral

numbness dissipates in less than 30 minutes.

12. The use of claim 7 wherein the liver function abnormalities side effects of riluzole arc

attenuated relative to those which are associated with the orally administered riluzole.

13. The use of claim 7 wherein the sublingual formulation is to be dosed at or below about 50

mg/day.

14. The use of claim 7 wherein the sublingual formulation is to be dosed at or below about 35

mg/day.

15.  The use sublingual formulation of any of claims 1 to 6 in the manufacture of a medicament

for the treatment of oral pain.
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16.  The use of claim 15 wherein a treatment area of oral pain is throughout an oral cavity
including the upper surface of the tongue, lips, buccal area, back of throat, entire oral cavity or

combinations thereof,

17.  The use of claim 15 wherein the oral pain for treatment is caused by infection, inflammation,
burn, cut, toothache, sore gums, canker sores, braces, minor dental procedures, denture irritation,

oral surgery, neurologic disorders, disorders of the mucosa, oral ulcers, chemotherapy agents or

combinations thereof.
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