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COMPOSITIONS AND METHODS FOR TREATMENT
OF NEUROPSYCHOLOGICAL DEFICITS

LU § This application is a continugtion-in-part of ULE, Paterg Applicstion Serial Ne,
P3/530,673, filed Juns 22, 2012, which clatmy the benefit of LS. Provisional Application

Nevial N 61300,868, filed Jone 24, 2011,
FIELD OF THE INVENTION

0021 This disclosure rolgtes to pharmaceutical compositions and muathods for the
treatment of seuropeyehological deficits ncluding concontration disturbanves and decreased
aloriness, swhich are symptoms of traursatic brain injury, encophalopathy condititns, multiple
sirokes, post-CVA, Alrhehmer’s dissase, and other disorders such gs chronie ftigus

syndrome and fibromyalgia In which decreased alertuess, poor concentration, and cognitive

deching sre ¢ major symptom. b particalar, provided herein wre pharmaceuticed compositions
and trestiment regunes wiilivtog 3 combination of s low dose contral nervous systems {CNE)
stimolant with & groap of high potency putrisnts, the strategie combination of which provides

significantly improved outcorsss for patisnts experiencing neuropsycholsgical impairamnt,

BACKGROUNR

HULIRY Various travenatio and physiological couditions give s fo
seuropsycholpgical invpaimmient, sarked by deficis v aloriness and increases my
concentration disturbances. Multiple concussions, repeated sub-concussions, and mild to
severe iraumatic braint injury (TBI}, physical injury~-induced encephalupathic syndromes, as
well as metibolie, sloohiolic, or hepatic encephalopathies, sre particulardy symptomatic for

difficuliies in mgintaining Concentiation and alstiness,

{6604} Insdividuals whe bavesuffersd o concussive blove to the head, face neek n
anywhere on the body with an associated impulaive force, severe accelration, v severe

decelerstion, of the head {e.g., whiplash}), such a3 oetur In wilitary blasts or explosions,

¢
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mptor vehivte aceldents, and In contact sports (Toothsl, hoxing, hockey, ste.) can suffera
variety of neuropsyehologiond inmpairments, incloding tnability 1o focus attention or
concentrate, and nability (o revain aled, Post-coneyssion svadrome (PCS) & revognized as
a common sequetae of mild, moderate, snd severs TBI, a8 well as feom whiplash and similar

injuries which may o may not have gives rise to any loss of consclousness, Thisty to elg

peromt of patients with mild 1o modevaty TR sxperfonce POS, including deficiis &
neuropsychologioal function, particutarly doficlts in slertness, concenteation, memory,

processing speasd, and resction tine.

{0a5] About 173 million people sustain T in the United Staes svery vean
{Centers for Disease Control and Prevention. Injury Prevention & Control Traumatic Bradn

Injury. Traumatic Beain Injury. Available gt

wowsede gow TravmaticBratnlniaryindec hinly. Ten pervent of Avmy infandey

soddizrs having served one-year deployment In Irag report injuries with assovisted altersd
conseinusness; these infuries typically involve concussive bmpacts, blasts, mr.@xgﬁiaﬁsk}ns.
(Hoge CW, MeGurk D, Thomas JL, et al. Mild tasmstic braln Snfury in US. Soldier

returning from frag, N EnglJ Med 2008; 35845831 Muoreover, pationts with disabling
sytaptons of PUR that porsist aller several months are ofien more disabled than they were
immedistely afier the intila! toouma or njury

jBo] In the spost of buxing, chrovie TBI s recognized as a common ocourrencs and
termied “demontiz pugifisticg” In r‘egﬁ‘;s‘ts ot the Nationg! Football League, phivers with g
history of multiple concussionsamnd resulting newropsychologiva! deficits sre lsbeled with

“ohronic tratmatic encephalopathy™ (CTHEY. Such bosers and football players report 8 variety

+

ity fo foons attention, tnability 1 remain

o

of nemrapsychologioal tmpatrments, nsluding inabil

alert, hsprientation, contusion, shywed muscular movements, staggered gait, and peded

B0} CFS, sdso knows as Chronde Fatigoe and Imnune Dysfunstion Syndronie

{OFIDE) or Myalgic Breephalomyelitis (ME), is another disorder chavacterized by attentinn

deficlt and concentration disturbances with overwhelming fatigue of greater than six months

e
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duration that i not tmproved by restand way be worsened by physical or montal activity,
Pattente with CFS typically function st s signifieantly lewer lovel of autivity than they wers

capable of before the onset of Hiness.

HIB0R! CES patients commonly report varions symptoms including weabmess, muschke
pain, post-exertional ftigus lasting move than 24 howrs, impaived memory andéor mental
cpncaniration, impaired alertness, depression, and insomnig. Thesesymploms ar often made
waorse by being tived and fn pain the wajority of ong’s waking hours. The immune system 8
frequently dysfunctions! in patients expeniencing chrooie fatigue syndroms, and consequently
many patients with CFX also exparience Trequent sore throats, volds, and fii-like symplons,
Beotgn lymphadenopathy can alse ocowr In some pationts. Other commuonly observed
symptiams of UFF include: abdominal patn, aleobol intelorance, Moating, chest pain,
headuschey, chronte voughy, diavches, disziness, dry eves or mouth, eav aches, frrsgular
hearibeat, Jow paly, moming stiffhess, nauses, night sweaty, pavehedogica! problems
{deprexsion, irritability, anxiety, andfor panic attacks), shortness of breath, skin sonsations

such as tingling, wd weight loas,

LA The cause or canses of CFF have not boen identilied, CFS is g profoundly
multifactorial sondition,  However, ifs myriad symptoms profile has besn traced to o dis-
imtegration of neurnlegic, endowine, snd immune system cooparation, possibly attenuated by

dysfunction of the hypothalamic-pitoitary-adronal hormonal axiy

RETEEE T b disgnosed with CFS, pationts typically satisy two poieria: {13

significant to severe fatigue forat least Sy months (hersin reforred to as “ohronie fatigue™),

with oilier known medical conditions {whose manifestation cen include fatigue) having been
xeduded by clinioal disgnesist and (2} vonwurrently Tour or raore of the hllowing symptons:
;ﬁa}ﬁt‘«weﬁimmi malaise, impaived memuory or conventration, wnrefreshing sleep, muscle pain,
mufiiple joing paine without redness or swelling, temder servival or auxiliacy Yymph nodes,
sove throal, dnd headache, soch gymplon having peosivad o reowrved during six or me
gonsecative months of ness and not having predated the fatige. 1 has been estinated that

abont 1% of the population In the United Blates has boen dlagnosed with CFS.

3
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Y Na presoription drugs have been develuped specifically Rr CFS. The
synypoms psually vary considerably over time and anong pationts. Theas fhetors can
complicate the toatmant provess and typloally require j;az;tism sl health care professionaly
ty constantly monitor and revise their trostivent steadepios. Current therapies fortreating CFR
prisarily fooes on aitorpts at relleving the most debilitating symptoras (e, pain, insomnia,
and depresgon). Currendly there are no United States Food and Druy Administration

{FEA  papproved or generally scoopted treatmonts that significantly improve or oure OFS.

pnnny.

801 Stmitarly, “Hbromyalgia” 1s a condition that eludes a overlapping it of
symptonms with CFS and frequently Includes Satigue, chronic musculoskeletal paii, chionie
fl-like symptoms, depression, nepropsvchologioal impairment, and cognitive dysfunction.

&

Fitwomyalgia is prodominately clursetsrived by widespread muscular pains and ftigue,

0813 Fibromyalgia alse i3 charnctorized by sboormal paln processing, sleep

disturbanves, chronie ftigoe, and i3 often am‘vmg}am +d by significant paychological distress,
Fatients experiencing fbromyaleia may also have other symploms, incloding moming
stiffhess, Ungling or numbniess in the hands and feat, headachss, Inclnding migraines, rvitable

¥R

bowel syadrome, problems with thinking and memory Gometimes ealled "brain fog™), paindul
menstival periads, and other pain syndromes. The prevalence of fibromyalgis in the United
States 18 cetimated ot 2%, affecting 5 milltess adulis 1 3005, The prevalence s muich highet

among women tan moen (3.4% versuy 0.3%6) {Female: Maleratio 7:0)

JRHE Eyrica {progabalin capsudes) 5 approved by the FDA for the treatment of
fibromyalgia. Fibromys slgia abso s comynonly tregted with & variety of drugg developed and
apwvoved Tor ether purposes, such as analyesivs, non-stermidal anti-inflanuna oy drugs
{NSAIDS), antidepressants, trieyehic antideprossids, selostive ssrotonin renptake inhibitors

{S&RIs}, mixed revuptake inhibitors, and benzodiavepines,

Ef)&iﬁ; {hronde fatigue may alxe be cmused by other medicel conditioos. These

P

winde, gmong others, cancer, AIDS, chronie hepatitis B & € autoimmuane disorders,
Lyrae’s discase, Parkinson's disegse, Alsheimet™s disense, pavchologioal disordery including
depression, stention deficit disorder (ADDN, and atiention defiolt hypersctivity disorder

A
%
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{ADHD, multiple sclerosis, sickle cell snemis, and congestive heart falure, In the United

States, 24% of the general populmtion has had fitigus lasting 2 wesks op longan; 39%-64%6 of
these persons report that thelr fatigne has no identifisble maedical cause. In one shudy, 24% of
patients i primary care elinies reported having wrolonged Htgue & month), Inmany
parsons with prolonged fatigue, the fatipue persists beyond 6 months and has no identifiahle

medival canse

{8is] Avcordingly, 8 signilicant need xists for compositions and methods for the
reatent of sonditions in which decreased slortness, poor concentration, aml cognitive
decling are a problem. The presont disclosure &8 intended o satisfy this need and i helisved

o provide significant advantages i patient health cares
SUMMARY

ey The compositions and treatrnent reglmes discussed hersin comprive &
cambination of 2 low dose central nervons system (UNS) stimalant with o highlyiputent
group of four speciiie mutrients for the reatment of novropsy miwc al nnpairment
manifestad by defichy w attention andfor alertnesy s s rosull o TRI PCS, CFS CTE, or

(3

other encaphalopathy vonditions, sueh sy wetabolie, aleelelic, pr hepatic encephalopathy,
smpitipde stvekey, patCVA, Alzheimer’y diseass, and other conditfons ansd disorders fn which
decreased sloriness, ponr concentration, and vognitive decling ave 2 probless (hereinafior
referred tous Yneurepsyelological impairment™). The compositions and methods are
believed fo provide significantly botier short and lmg feom patient outcomes than the use of

gurrent treatmont’ I‘U‘B'E}

jORIR b one sspact, the present disclosure provides composiBions Tor the treatment
of newropsychiclogical hupairment, such sompositians including 8 cantval nervouy system
stimblant 8 o therapeutically effoctive lowsdosage anount, about 80 10 250 my acety! L~
carniting, about 30 to 200 myg LAayrosing, about 60 10 250 myg Nscety oystelne, and shout 35

to 100 mg alpha-dipoic acid.
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LAY I another aspect, the present disclosurs provides muethods for treating such
newropsychological tmpsireent i a human patient by administering a daily low-dosage
amount of @ contral nervous system stimalant and therapeutically effective daily dosages of
avetyl L-carniting, L-ayrosine, Nencetyl cvsteine, and slpba Hpoie acid, In g profiomrsd
embadiment, the daily sdministration inclades sbout 350 myg to 1400 my L-tyrosing; and an
antioxidant micronutrient component of about 350 mg e 1250 mg MNeacetvl cyseing, and

about 150 myg o 800 my alphe-lipoic scid,

JoU20] in yet another aspect, the prosent invention provides methods of teating
neuropsyehologival pairment in 3 human patient by erslly sdministering cna datly basis a
central nervous system stimulant i g lew-dosage snnna, sbowt 100 mg o 2000 mg acety] Le
armiting, ahoul T mg 1o 2000 mg L-tyrostng about 10 wg to 2000 mg Neavetyl cysieine,
and about 30 myg to 1000 myp alpha-lipoic acid, The micronutrient astioxidant compnnont
may furthet comprise, for example, L-taurine {such 2, about SO0 1000 mg, 100t 500 me,

ar 200 1o 400 meh

HERE T The coniral nervous system stimulant may be wyy suitable ONB medieation,

inhenidate, modalintl, somodafing,

.!

including, but not imited to, methviphenidhte, dexmethy
amphetanyines, and stomoxeting HOL among others, 30 long & 2 thergspentioally effective
(34

tow dosage sraount s provided se discussed §z~z:§*r;:§'n,:emd- 48 may by determined by one of skill

i the art given the examples and teachings provided by way of dhasivation harein,

bty

022 I cnve agpeet, the sompositiony and teatment methods atilize & low dosage
amoun of ONS medicanent, together with therspeuticaily effective amounts of sostyl L
carniting, Letyrosing, Noacetyl cysteing, and alpha-lipoic scid, combined together fna pifl,
capsule, tablet, or Hguid dosage Ram for orad mgeari{m. For example, for meﬁhy&pﬁmiéﬁ{@
HCH the composition of ene mill, tablet or capaule would typioally contain sbout 8775 107
mgs 138 0 Y g, o 2o 3 myg methylphenidate HOL, hut nvay contaln othey amounts @‘i"
mzthylphenidas HCLY Steatlarly for modafinil or armodafingl, the composition of one pil]
would fypieatby contain abdut 410 A0 me, § 10 38 myg, or 1 1o 20 mg mwidafintl or

armiodatintl, but may contain sther smounts. For dexmethyiphenidate HO the composition

&
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of one pill would typically contain about 0.5 10 S mg, 06 0 3oy, or 02 102 mg, but may
contain other amennts of dexmethyiphenidate HOL  For amphetamines, the composition {gf
one pith wonkd typieally contain 1o 1mg, L2110 6 my, or 0.4 o 4 mg amphetamines, but
may contain sther amounts. For atomoxetine HCY the compositicn of ons il wounld tepieally
contain 2 1o 20 my, 3 to 18 myg, or 5 fo 10 mg, bol may contain other amowts of womogsetine
HCL Forcatfeme the conposition of one pill would typically contaln sbout 15 o 200 mg, 30
to 123 mp, or 56 o 100 myg, bul may contain other smounts of caffeine. Such sompositions
miay abse be provided, or adwinistered simultanconsty, with 8 broad-spectvam multivitamin

and meltimineral supplement, o in admixture thevewith in & dosage form for lngestion on g

daily basis to cure or significantly mitigte newropsychologicnl impainment.
IR The preferred smbodiments rely, al leastin past, on velatively low doses of 3

ONE stinnddant mediogtion, Mo study to date has shown that ONS stimulant itervantion san
produse a sustained benefiotal effect on the longterm experisnce anid prognasts o patienss
suffering with newropsyehological Impairment. Further, ever when medications are
suecessfully prescribed to address cevtaln symptoms, the vast sajority of patients achieve lesg

than vemplete mprovenment with regular relapses of thy condition being the nom.

*

{0824} Whaen the cells of the nervous, endoering, and immune systems hecoms
depleted of enery aftor prolomnged periods of strexs, iraums, sndfor Infeotion, a Herapsion of
the balsce among these systeis van ssour, This disraption of newrologic, , endogrine, and
Inunune systam cooperation {posxibly attennated by dysfimetion of the i_‘a}’g}ﬁii‘saiﬁiﬁi&
pitultary-advenal hormonad wxis) s balinved to be the provailing stiolegy of CFR Tha
resulting symptom profiles alimost abwaye contain a significant level of chronie fatigue sadior

chronic pain, and often vary from patient té patient.
DESCRIPTION OF DRAWINGS

s Flgnre 1 (Hustrates patient fatigus ss messurad by Chicklist Individual
Strength {OIR) over e aceording to one aspest of the conmpisitions and methods disclosed

hevehn
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{2l Figure 2 dlustraies pationt fiigue as measured by Visual Anadogue Seale
{VAS} over time accarding 1o one aspect of the compositions and methods disclosed herein,
827 Figure 3 tHustratey patient fatigue and conventigtinn disturbancss ag measured

by CLS over time scoording to ono aspect of the compositions and methods disclosed hersin,

LRS! Figure 4 Hustrates paticnt concentration disturbances as pwasured by V&S

aver time according to one rRepect of the compuitions and methods disclosed herein,
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

HEUMY] Provided hevein sre conpusitiony and methods wiilizing a low dosage ofg
CHS sttmulant m combination with certain high-potency micronuttionts. The high potengy
nyicronuirient components provide the colhular fuel {amine avids, sntisxidants, and
mitechondrial cofactors) that ensble the nervowy, endocrive, and urmune systen cetls
rebuid and reintograte into 8 functional neurp-endocrine-dmmune axis, while the low-dose
(MR stimulant provides the neeessary catalvst (La., spark) tecenhance and fusd this proossx
over time. In other words, the highepotency nrieronatriont compements support and enhance
the forictioning of the nervous, immune, and endocrine systems to « lovel st which the dray 18
able to producs 1ts positive clinical offect an the nowropsychological Symptoms without

causing farther depletion or degradativn of thess systems,

e\

HEURSH it fs belioved that the specific combined mivronutrieonts and amounts discussed
heradn topethor with the fow dose ONS stirmulant medication have synergistio atfects and
provoke » reintegmiion of the vervons, endooring, and imnnme systems in g sigaificant

antly dimisishing or mitig: aling

wuraber of patients with newropsychologioal disorders, significy

symptomns, and slowing at lesst g significant snhset of patients © rotom to andlor mamiain

functional wark styus,

Y With vegard to the TS stinulant component of the s:‘;;m}apaﬁiﬁg)‘n-s- and
freatment methods hereln, i most casze psing the neuutactures™s reconumended dosage range

8
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of & CNS stimulant will not be succsssitd andéor will be detrimental for the Jong-term

treatmient of patients.

{032} Particular exaraples of sultable ONS medivativns that may be used herein

mclude, but ave not ﬁﬁ'}ﬁ{}ﬁ to, methylpbenidats HO (o, Ritalin®, Daytrana®,

CONCERTAY, Motadate™, Methytin ™, dexmethylphenidate HU (e.g, FOCALIN

WY

VIGIL™

ADDERALLY, Vyvause™), puanfacine (o g, Intaniv™, &t«:mmxet,‘im HCH (a . S&'ai"im‘a’”?‘f}',

modafing {e.g., PROVIGIL™), srovodafinil (e, K

and phermacentically ag mpmbée satis and devivalives thereoll 1t should be noted, howsyer,
that other central nevvous systam stimudans may be selocted and used atcording to the

teachings, compositions, and methods diseossed horsin, incloding, but not Hmited 1o,
findevambvtonming, phestomuing, desampheiaming, dextroamphelaming, pomoline, and

calfvine, w8 woll as phaomacsstically scoopiable salis and derivatives therentl

B33 Therapentically effective dossges of URS medications o use hereln are

N
gengrally low dosages of the ONS medication, “Low dosage” amount of the ONS medivation
means & dose of betwsen about 1096 o 7336, 1396 o 6046, 2096 10 50%, o less of the

s iacturer’e supoested starting dosage. The ;‘ﬁriﬁféﬂ"efi doge is, I most cases, 50% or less
than the manufaciorer’s recommended dosage (MR, According 1o one agpedt, Hlustrative

love vl dossge amounts of CNS medications for pse hereln ave provided in Table 1 below
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TABLED

1. Mathy %phmi&iax‘e HO (e, Ritalin®, Dayirana™, CONCERTAY,
WMatadue®, Methyiin 7™

* 3.3myg — d0my per day

{18mg - Tdmy per day & the Manufactarer's recommended dosage
range)

2. Modafindl (o, PROVIGH
« Sy~ 100me poer day

{200mg — 400mg per day i the Manufeturet’s recommended dosage
mﬁgp}

3. Arnmodafinil {sg., NUVIGIL®
» Jmyp - 108myg per day

{150my ~ 250my per day is the Manufscturer’s recommended dosage
rangel

4. Dexmethyiphenidate HO (o.g, FOTALING
« 3 8mg ~ 18mg per day

{Smyg— 2wy per day i the Manufactirec's reconumended dosage
ravigs)

Amphetamines (&g, ADDERALLY, Vivange™
* &5&!&@ ~ Jihmg per day

{Smg~A0mg per day is the Manufhotured's recommended dosage

6. Atomoxetive U (ex., Steattera™)
« Jthmg —~ Sihng per day

{40mg -~ 1my per day is the ManuBictorer s recommended dossge
varige)

ol

st
3
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7. Caffelne
* S0mg ~ S00mg per day

034 Iyone aspect, the NS medication 1s administered in ol dosage amonnts of
abowd 2,5 to 40 mg/day molhyiphonidate, ahout 3 to 20 my'day nthyiphenidate, or about 10
{20 my/day methylphenidate, 1o another aspest, the UNS medication is administered In
amowts of shoot 30 to 100 myfday madatfing, sbout 30 to 50 my/day modafinil, or shout 40
50 mgdday wodafival, B another sspect, the CNS medication s adouinistered in amounis
of abowt 20 to 30 mpilay wmodafingl, about 20 1o 40 medday srmodalind, or sbout 30 1w 40
mgfday smodatingl. fn yor another aspecty the URS madication Is sdministerad fo amounts
of about 2.5 to 10 mg/day dexmethylphenidate, about 2.8 to S mpiday dexmathylphenidate, or
abowt 1.3 el mgdday dexmethyiphenidate. In vt another aspedt, t:‘n& NS medivation ix
admigistered v amounts of sbout 2.5 to 20 mgdday amphetaming, about 2.5 1o 10 mpiday
smphetaming, or gbowt § o 10 mgfday amphotaming, In vet o further mipecty; the NS
medication s adonigistered i amounts of about 2016 30 my/day attmoxeting, about Ao 23
mgiday ateanoxetine, or about 22.5 1o 28 rag/day atomoxetine, or gbout M to S myp/day
catfeing, T 1o 400 my/day caffeine, or ghout 1M o 300 my'dey saffeine. Two or nualliple
CHE stimuldnts canl alor bedncluded i the same Composition of method and the dmounts

reduged proportionaiby

EEARY With regavd fo the nutrient compenenty, these faclude various cnponents,
each of which may be categorized e having parfioular functions in the reatment regime. A

first comiponent i3 micromutvients that stimudate soergy production; while notwishingto e

hourd by theory, we belivve that these putriont stimulants belp the UNS drug operate morg

S

effectively af the low dosagss provided for hereln, The second componsntis micronutrisns
that provide for a “balanced cooling syaterm™ for celly; these micronutrisms appear to

oo

the potendial &

decrease total frop mdical foad snd Sxidative siress lovels, thuy reducing

toxic or other side sffects of the ONS medication.

sy
i,
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{0036} Preferred notrients for energy production according o the toachings hereln
inchude scepyi-Locamitine and Layrosing, Insome cases, the energy stimulating
mitcronutrient component may farther nclude vigemin BS (pysidoxine), snd vitamin B12
{methyleobalamind. Proforved nutrionts that provide for a restorative snd balancing effent
the

atioxidant micromatrient component way fadther nclode vitamin €, vitamin B, and beta-

wolude Neacetyboysteine, alphe-lipoie scid, and optivesily L-surine, In some oasey,

P

carctene. Other nutrlonts that provide for & restorative and balancing offect and may

aptionally be inaduded are wine and seleniam, mmong others,

Eﬁé}&?i Additional optional vitanins and nutrients include mived tocopherals, viamin
B (hiamine}, vitanin B2 {nboflavin), niachamide, ¢aleiom pantothenate, choline

{bitartrate), nositol, folie actd (folucin), folinic acid, Motin, vitamin D3 {tholicaloiferal),

calerum, magnesian, irmg? wding copper, Manganexe, potassium, chromiwn, molvbdeman,

andéor horow,

8038} Thus, the high potency nuttiont conpronenty suitable for use herewn fnglude
therapentically effective amounts of bwe ot more nutrients for ssergy stinulation

(eollectively, the “micronuirisnt stimudant component™ and two or more nntrients for

decreasing free radivsl load and oxidative stress levels {collectively, the “micronutrient

antioxidast component”™), The prefirred combinations of nutrient componentx include, In
amounts ax discussed hereln, at loast avetyl-L-cavaitine and L-tyvostas for snergy production,

Al N»zicz‘\:yE«c-ysmEne tgether with alpha-lgoic acid and, optionally, Latawrine, for
deorsasing nxidative dresx, Othey fueidental nutrients may include, for example, various high
poteney vitaming, tuinsals, ansine soids, antioxsidants, cothctors, fee radical soavengers,

clomonts or biochentioal sampounds avdiscunsed herelnbelow

B3y Nuitable dotly oval dosages of ndoronutrients fnelude, for oxaraple, acetyt L
caraiting in smounts of abowt 100me to 2000mg. L-tyvosine vamounts of abont 100G mg o
2000mg, Neavery! cysteing {n amvunts of abong 100mg to 2000mg, and alpha-Hpote seid in
mounty of about 30mg o Hitmy, and optionglly L-tsorine, in ;s;nmmis-i:s‘i’._;i.i}msi Mg o

Hi0me Other suitable amounts include scetyd L-carnitie in amounts ofabout 480mg to

£
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1600mg, L-tyrosing in amounts of abowt 3»‘5{?&,:?;\.;3; to 1400mg, N-scetyl oysieing v amounts of
gbout 280mg to 1230my, and alpba-Hpoie ackd by amounts of sbout 130mg to §00me: or
acety] L-carnitine in anscunts of gbout 800mg o 1200mg, Lavrosios o amounts of about
T0my to 1500mg, Negeoty! oysteine fnamounts of about $00mg to 750my, snd alpha-Hpoie

soisd o amonnts of shout 300mye 1o 450mg,

{6040] In another aspect, suttable amounts of micronutrients for slugle unit oy
dosage forms Include, for cxample, seetyl Locasnitine In amouonts of about 100mg to I30mg,
L-tyrosine inamounts of abow 30mg o 100mg, \i«amf};i cysteine by apounts of about
Hilmy to 130mg, alpba-ipoic soid in smounts of about 40mg to 60myg, and optionally L
tauvine o amownts of sbout 4mg to 60mg. In another case, suitable dosage amounts include
acety! Lecarniting i smounts of about 90mig 1o 190my, Ltyrosine iy amounts of sbout T0mg
0 1 30mg, N-acetyl cysteine in amounts of sbout Slmg to 190my, sud alpha-Hpeic soid
amounts of about 35mg 0 TSy o acetyl Lcamitine in amount of sbout 80mg to 350mg,
Letyrosing in amounts of about 50mp to 200my, Nescetyl cystgine in amoonts of ghout 60mg
to 280mg, and slpha-lipoie acid Inamounts of eboot 23my to 100mg Optional amounts of
L-taurine forsuch dosage forms todlude, for cxample, 38mygto 73z or 25mg o 100mg Lo

taarine

se Hevein also mnelnde, for oxample,

{041} Hustrative dossges of micvonuirients fort

:,,
f’:?

i

acetyl Looamnitine in amoonds of sham Tmgfdayiky o 27mgldayke, Ltyrosine hramounty of

about Img/davike to LTmy/davike, Mearetyl evsisine in amounty of sboot Tmg/day]

Trog/deyfhg, slpha-lipole acid in amounty of sbout . Smg/day/ke to Mmy/day

aptionatly L-taurine, i amounts of about (L3 merdayikg to Mmg/dayike. Other

fine in amoonts

dosages of picronpivients, inslude, for example, scoyl Locami

Smgldavikeg to Wmgldayikg, Ltyrosine in amounts of ahout Smgldayiks o X

acety! cystelng T smounts of about Sm widayikg 1o 18mgddayky, and alpha-lipoie seid in

synounts of sbowt ZimgrdayAog to SmagddayiRy oraceiyl L-carniting i amnunts of shont

Pimgfday/he to 18mg'day/kg, L-tyrosine In simounts of sbowt 1mgldayikg o Smpfdaykg
Neavetyl cysteine in amounts of shont Tmgdayig to | mg/dayKe, and alpha-ipoie scid in
amounts of ahout dmgfdaykg & Tmgidaykg.

13
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H0438 The nuirient compesitions, togethar with a low dose U8 wedication, may
also be provided together with a general datly multivitamin and multindneral supplement, for

example, as shown du Tabde 2 balow,
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TABLE2
ONE (1) Hlastrative Tablet Containg: Fypical Dosape Ranwve: 1-8 tablets per day

AntieXidant Aming Soids

KeAgetyt Cysloine 138 mg
Adpha Lipolc Acid Moy

Sttmulant Smine Acids

Acstvl E-Caniting 25 mg
L-Tyvosing g

Low-Rote Fharmaceutical

Rismulant

3%

Methylphenidate USP L5

Qptiead dntivsblog Amise Acid

L-Tawine

Sopy
bty
e

brie]

Optional Multivitamin Sepp.

e ‘ et Wigrinamide T K v
Retn-Larotene s SRR 1.3 g
Nalad R XTI Y i

Vitarin O 135 s Calslmn Fantothenale 7.5 mg
\ N - Choding TR SR O

'\» 11(1{1}3?2 U‘G{& V?{ }'.,. 3{} §~{< vhi.iﬂii- ibé(mi\i; } TN ﬁ}ast‘*

i v g e e . Inasitol

Vitamin B! (Thiamine Smp '

—_— Folie Acid
Hiptin

Vitantie B3 {Riboflaviag

Vitamibn Bo6 (Pyragidine) Emg
Vitamin DY {Cholivaleifere)

¥itamin B12 (Methyloobalaoun)

Optinnal Mullioieeral Seopa

adollilect:

Calsinm

Magnesiom - Relenium
HES B Y
fron 2a% Chromivm
foding (s mep | Molybdenum 7.8 mwg
S S
Uapper 695 me Postsaaipmny Wi my
Mangansse Boron S35 mg

L3S oy
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a3 As used horeln, the torm "nutcient™ Is intended o nolude either or both
micrenutrients and macronntrients. Micronutrients can include organic compounds or
chemical elements “tfqtiittd for Mochemical and ;m«, stological provesaes, Such organic
ackdy, ant i{}:«;isﬁimzfg cofctors, fres radical seavengees, or Qﬁm hia:ss:isam%céai compounds that
are ptilized for the malntenanve, regulation o function of Mochemicsd and physinlogical
processex,. Mavronuirisnts can include organic compounds and chemical clements which are
required i relaively large amounts for blochemical and physiclogivs] processes of an

g

antval. Specific examples of macronuttients include protein, earhohydrates, and fat

bad4) Thes term "vitamin® horsin means 3 micronutriont that sols s genemily iy sall
arneais i the regolation of varioas metsbiolic processes but generally does not serve as an
euergy sonree or as & building uslt. Vitwsins ave ordinaeily Ingested on a requlny bash
stoved i guantity in homans due to defiviencies in hlosynthetio capacity, Specific examples
of a}pitifma} vitgmin micronutrients thet may be particutaelyn sscf%iimﬁ cther with the

cernpositions and methods beren inclade vitwping A, B, C. Dand B,

0481 The ferm "meineral® hovoin means naturslly secuering homogenenus or
apparently homopensous and generally solid coystalline chemics! eloments or compounds
that vesult from §m3‘-rrganiz.e provessss of nature having 2 chavsdteristic coystal structurs and

chemical compogition. Specific examples of optional mineral sud chemiosd element

morpnutrients that may be particudarly uselud together with the sompositivrs and mathods

herginy michude gine, selonium, ron, fodine avd boron.

{046] The term "antioxident” horein mesns » substanoe tha pposes vxidation oo
inhibits reactions promoted by, for example, oxyeen, peroxides, e free radicals. Specific

examples of additional antioxidant sicronutrients useful together with the compasitions and

methods Rerein inehide vitanmn €, hisflavonoid complex, viiamin B, vitawmiy BE, ard hete
carotene, Specifiv examplos of cothetor micronuirients usefnl togather with the compositions
angd mcthads hereln Tushude vianin B, vilamin B2 and vitamin 86,

i6
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faadn As used hereln, the ferm "high potency” when ased in referenve 1o ay
antioxidant is intended to mesn s nonsvitandn or non-mineral antloxidant, The chemical or
medichnal strengith or the efficacy of such bigh potency antioxidants in the compositions
Berein can be, for example, groster in reducing oxidation, free vadica! destruction or chensieal
reactions induced by these chenieal species, as compared 0 other antloxidants, o as
comnpared to an amoant of these same antioaidanty as they are normally found o food. The
shesmical efficacy of the high poteney antlogidants as they are nsed In the nutrient component

hersin ts doe to, By oxample, sreater moker amounts of sutinxidents or enhanced antioxidant

eifectivencss resulting fromy couperative combinations with nther sntioxidants or nutrients n
the fornudations bereln, The preforred high potency micronutrient antioxidants S use Kereln
arg Meacebyl ovsteine sud alpha Hpoie acid Ei}z:ampias “aildittonal high poteney sntioxidants

for use herein includs L-taurine, costzyme Q10 andior glutathione,

{0048 The term "herapeutically offective amoumt™ of a composition or component
thereod refers to an anount that is effvctive for an ntendid therspeutic maposs. For
example, in the zontest of treating neurapsychological impatvmant, & “therapeutioally
sffbctive amount” I any amount that Is offective In moduting s signiticant positive effeéton
individoaly suffering from decrvased alertness, poor concentration, andior sognitive decline,
8¢ demonstrated by the Example below, With regard to the ONS conpenent of the disclossd
cempositions and methods, a *‘ﬂmz’apsmfic;aiiy effective smount™ iv g v dosuge ampant 8
detined horeinabove, ob any amount sufficient to induce patient stimulation of wlertness and
decreased voncentration distarbances without vudue side effvots when administersd together
with therapentioally effective amotnts of the mivvenutrient stimulant and microspirient

antioxidant components, 5 disclosed hersin, With regied o the micronutrient stinwdants

disclosed hereln, & “therspeutically effective smount” Irany smount sufficient to achieve
patient stimpulation of alertoess and degreased concentration distmbances either alone or when

administered together with therapautivally effoctive amounts of the ONS medicament and
mcronuivient amioxidant vomponents, s disclosed hereln, In the context of micromarient

anticsidants, 8 “therapsutivally effactive amonnt” is any ampunt suflicient o provide «

deoresss in fres radivals snd oxidative stress either alose or when administered In

proeey
v‘,,z.‘
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combination with therapentically effective amounts of the UNS medicanmas s

pricronuiriont stimuiant components, as disclosed herein,

8045 Hhusteative examples of therapentivally sffsctive amounts are shown in Table
2 snd e Exemple badow, Therapawtioally effective amounts of nutrients and ON3
medications cay also vary in range from the exemplary orsl dosages shown berein by about

25% o the shown doseges up o and gromter than abow 200% of the dossges shown, hione

case, the stacting dosage may bo 4 paiiﬁ y taken as 2 pills 2x/day — cach pill having the
nufrient composition shewn In Table 2 and & covresponding low Josage amount of the daily

ONS medication shown in Tabe 1 However, in patients wheo are extramely sensitive to
taking presoription drugs o nutritional supplements, the sffective dosags may be as low as
ons pill per day. For patiouts who do not vespomd to the starting dmagc within 12 weeks, an
tncrense in the treatment dosage may then be made to 6 pills per day (taken 2 3 pill 2xiday)
and, i necessary, to S pills per day (eken as 4 pills 2x/day — each pill having the composition
shown in Table 2). Thevetors, therspeutically offective srmounts B oral dosages of s oy
more of the mardents shown in Table 3 can be, for example, 30, 40, 50, 80, 70, 80, 98, 11,
i 2(}, 130, 140, 150, 160, 170, 180, 190 or greutor than 200% of the ampunts shown in Table

. Effective amounts other than those exerplified above can be determined By those skilled

tu the ant ghven the teachings and guidases provided bersin

joas I one case, the micronuirient components may further tnctude a daily
muliiviamin/uineal supploment, which oy be, for example, as shown in gspeets of Table 2
gbove, Thus, the pulrisnt components may include a combination of vitamins, minerals; mud
high potency antioxidants. The nutrient components may include 3 combination of vitamin
ansd minersl antioxidants, vitamin aid high petonsy sntiokidants, or mineral and high potency
aptioxidants. The mulbiont cetnponents alse may includs various other condsinations of these
antioxidants and may cumtain, for example, one, two, three, four, five or mors different

antioxidants. Antioxidants are beneticial to physiologics! processes because th ey augment

oy

imnune strength or physiological detoxification fincrions within celly aid tissee
Moreover, mullinuirient combinations are beneficial physiclogizally beragse of their
interdependence fn a variety of coliuler processes. For e:‘g-am_;?ﬁa; snmaliay mitochondia

iR
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we interdependent on multiple sutrients for healthful and efficient fusctioning,
Administration of mudtinateient antioxidant formulations can Improve the functions
dependent on such antioxidants as woll ay lmprove the fanctions dependent on the interplay
of antioxidants with ather nuirionts sieh as vitaming and minersls. In some agpects,
combinations of nutrients included as the mutrient compositions herehy may nclude amouns
or types of nutrisnts that togethorsupporn the Interdependent roles of two or more nutrionts.

A spraific sxample of such intsedependence s the ability of Vitamin C (ascorbatel to
regenerate native Vitamin B (tocopherol} from Hs oxidized state as well g alpha Hipoie acid to

regenenate native Vitamin © {gscorbate) from Hs ooadizad state.

NS N-aeetyl-cysteine (NAQ) Is & nutrient with potent antioxident activity, The
geelyl motety of the amine acld cysteine s 2 prevalent bloavailable oral source of plutathions.

Glutathione ks o potent sntioxidant and conmponsnt of the glutathione paroxidase eneyrag
P 3 AR

systeny
P4l Alpha Hpole actd ieg potent antioxidan Sound, for example, in the

mitochondria, [ acts g 2 cosnzyme in the alpha-betodelydrogenase snzyme compleg of the
Brel's cycle to faciiitate nerobic respiration as wall as pieticipaies n the metabolic pathways
wihich regenernte de novo fovels of ascorbate, slpha-tocophsrsl, and glulathione. Alpha

fipoh wcid alhse funchions as & potent free radical scavenger tn both hydeophitic and.

hydrophohic cellular compartments,

LEIRR Y AgetybL-carnitine is a stimulant hutrient {amine acid), B enriches the fael
mixture of the mitochondea, The acety! molety of the amino soid camiting repulates Hitty
acid transport across the mitechondrial membrane. 1 enhunces mittochontdvial Sunction and
energy pradoction by irmsporiing additional fuel stovss nto the mitochondsia duding times of
stress. It also fonutiony to provide the mitochondria with a fugl source tat enbhances iy

ability to produce energy under auserobic conditions. Anserobiv metabolism canovar, for
sxanyle, when the electren transport chatn s Jdvsrepudated dus o g depletion of

nitochondrial DNA,

et
it



WO P POTIURINIZMETIY

100541 Letyrosine is ons of the 20 amino acids that sre nsed by calla to synthesize
profeins. Tyrosise phosphoryiation s considered w0 be one of the key steps in signal

transduction snd regulation of engymatic activity. L-iyrosing is also § pretursorto
norepinephring, a newrotransmiiior that exerty a potent stimulating effect on the venteal

wervons and endocrine syvstoms,

{Buss] Vitanin antiosidants thet can b selested B tnchusion inthe miseouutrien
component herein include, or example, bla-carotons, vitamin O, vitamin B, vilamin BS or
vitamiin B2, One or more of these or eptional vitamin antioxidents can be incluaded in the

micronutrion component of the disclosed entbodiments,

{0sa] Hetascarotene & a vitamin antosidant that also 18 convertible fo vilamin & In
the Hver of animals. This clasyof nutvients inclades all those defined by the terms “retinnids”
and inclides those deseribed a5 relinols. Siuce Vilamin A i only v found by animal foods,
beta-carotens provides about two thinds of the dadly intake of retinsids n humans. Beta-
carotens is conmvenied to Vilsimin A in both the gastrointestinal fract and the Hver, Vitamin A
s used by the body to snbancs retinal function and night visiow and alsn plays g mle v the

formation and matvienance of healthy epithelial tssue, which forms the bodyv's primary

barrier o infection,

I3

that san be

{Besn Vitamin G, or ascorbiv aeid or ascorbate, is . strong reduchng ager
reversibly oxidized 1o dehydrosscorbio avid, The torm vitamin C, s 1 I used herein, s
fntended 1o tnelade any of severdd enolic lactongs of keto sldoniv acids (hat are Sorenisomens
of ascorbic aeid, As described above, vitamin € functions in, for examply, the Krebsowele
and & deficlency can load twooscurvy. Vitamdn Calso fonctions fu building and saimaining
bone watriy, cartiloge, denting collagen, and connective Hssue in genergl, Furthermore,
Vitamin O participates In redistanes to infection by the inunune systony aud proper adrenal

ghand Remction in regotion or resistanes 1o stress.

JO0SR] Vitgrain B, foond in nature a3 mised tocophemls, is o fai-sotuble toouph

somplex with sntoxilat properties. Vitamin B slso plavs a role In proteting cathular
membrane fsity acids from oxidaitve demage. 1 is nutndicnally required for mammalyin
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which its alsencs is associated with infetility, muscnlar dyvstrophy, o abnormadities fn the
vaseadar system. The teom vitamin B, as it is used herein, is itended to include, sny of the
strocturally sinilar chemics] conypounds found within the tecopherol family of organic

compounds,

as9 Vitamin Bo, or pyroxidine HU or pyridoxing, is 2 water-soluble component of
the vitamin B conplor and plays & ol iy the proper fermation sid health of red blood cells
and blood vessels, nerve fonstion, sums, and tegth, Tn Bs active form, pytidoxalphosphate
{B6-POy) s g cocnzyme volved In many types of ramsamination (anino acid metabolism)
and decarbosylation reactions acourring in amine acid, corhohvidrate, snd & metabolisay.
Vitarsin 86 also i & colacior in immunie systent functioning, Although not generally

considenad to be an anbioxidant, vitamiy BO doss exhibit antiocidant properties

[B060] Vitamin B12 {glong with choline and folie acid) s 2 nutritional factor tvelved
i tansmethviation reactions, Vitemin B2 s nvolved In the production of red Moad cells

and healthy nervons systeny functioning,

S Mineral sntioxidants that can be optionally selecied for inclusicn In the
nuttient component hersin inclads, for example, zing or selentums,. Bither oo both of the
minevals as well as vitomin antioxidants may optivuadly be included i the musronutvisnt

component of the dixclossd embudiments.

HEE Fine, taken in the form of plontinag, oarbonate, secorhate oy complaxed to g
chelated aming aoid, for example, is one mineral exhibiting antioxidant setivity, Fincoalso is
utilized for the melabolic ativity of shout 200 or more cazymes aud is considered imponant
for coll division and the synthesis of DNA sod pobypeptides; Zine deficiansy comributes o
srowth retardation; even mild deficlency may fimit gmwth in otherwise heaithy children,
Zine functions, for example, o ensrgy metabolisny as parf of the lactate dehydrogenase
enzyme system, Zine alse participates i lmuoune fanetion, as evidenced by s role in)
fromnoting eohuneed wound healing, and serves as st sntioxidat @5 part of the superoxide
dispriase enzyme Systen.

21
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HHES Selenium, token i the Lwm of picolinats, earbonate, ascorbate; or complexed
to 8 chelated amine aold Tor example, is another mineral having antioxidant activit

Selenium i 8 component of the active sites of. f;:mixampiﬁf, the ehrymes glutathione
noroxidase, todothyronine F-delodinase, and mammalisn thioredogin reductase, It is aby
pretent in sevenl other manmalisn selenoproteima, Both ghasthione peroxidase and
iroredoxin reductase catalyze reactions nvobved i the protoction of cellular cotnpotenis
against oxidative sod frow mdical dumage. Therefore, seleninm as well g8 zine sugments the
activity of enzymes within one o mors autioxidant suwayme systems of an individual,
Selenium also plays a role a8 & marsmelion coll's second Tine of defonse against damaging
vell peroxides. Jt performs this role as an intogral part of the glutathions peroidass sizvme

Systeny,

00641 Anyof the mutrient antioxidants described above as well as others knpwn in

the art can optionally be ncluded fn the nutrient componens of the compositions and methods
hevein, Additonally, other mutrionts that function, for sxample, in ong o more of the

anpioxidant enzvms systems deseribed above or othees also can bedncluded.

f0as] Additional vitaming or nunerals that cay by included in the compostiions and
tregtnent regimes herain include additional vitaming, such as mived tocopherols, vilamin B
{thinmane), vitamay B2 (vibotlavin), niacinamide, saloiom pantothenate, choline (bitarteale),
mosited, folivacid (folacing, biotin, or vitavmn D3 (cholicalatferol), and/or additional
wiingrals, such ag calohum, magnesium, fron, Indine, copper, manganese, polassiym,
shromiun, molybdenum, or boron. For example, one or more nutsionts from the vitamin
categnry can be additionally included. Similarly, e ormore nutrients from the minerat
category van be additionally included. Alternatively, ong or more nutrients from hoth the
vitamin aud the mineral categonies vap be additionally nchudad 1y the micronutriint
component ofthe diselosed embodiments. Therelire, the micronuivisnt component of the
disclosed embodiments can lnshade any one ormore, us wall as sl of the various
comblugtions of the following vitaming of winerals: betcarotens, vitamin €, vitamin B,
vitamin B, vitamin BI2, wing, selenium, vaxed tocopherpls, vitarin Bl (thiawine), vitamin
B2 {riboflaviny, niaginamide, calohan pantothenate, choline (bitarirate), nositol, folie seid

33
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{fdaciny, brotin, vitamin 03 {chelicaloiferol), calcium, magnesium, ron, oding, copper,

manganese, potassium, shromiem, molybdenum, sadfor boroa,

[B66] Claledom iy present in large amonnts iy the feuman body and Ix needed, for
sxaraple, for structural integrity, blood clotting and verve coll functiooing. Calelumale iz g

suineval thal is supportive and balancing to the nervous system and thay is particsiarly useiid

in goomie aspects of the rompositivas and msthods disclosed hereln

ey Magnesium s mvelved in healthy nracellular metabolism of macromolscales
such as carbohydrates and protein, A magnesinor-ATP complix in the Rum of ATP used av a
substrate In many biochemical reactions. Magnesiun is 3 minea} that # supporiive and
halancing to the nervous system and thus is partivularly usefisl in some aspects of the

corpositions and methady disclosed hsrein,

1068} I another aspect, the present disclosure provides a pharmacsutival
composition containing & comblnstion of nutrisnts sud/or one oy more UNE madicaments,
and optionally 3 pharmacsutically acceptable carvier. The compositions o be prepared by
covestional methods Known in the art, The term "plaemacensically scceptable carrior®
refors fo any mastive sebstance that is seitable for nse in a formudation fur the delivery of the

CNS stimulant and/dor potrients. A carsiee fwey be an antiadherent, binder, coating,

disimegrant, filler or diluent, presorvative Guchas antioxidant, antibacterial, or antifungs

agen), swestenar, absorption delaying agent, wetting agent, s::mu:i&i{;e‘_iﬁg agent, baller, snd
the bk,

HEESH The pharmacentical compositions way by v any suitshle formy such sy Hauid,

semib-sobid, and solld dosage forme. Bxamples of lgeid dosage forms nclude soligtion {4
inieotable and Infusible solutions), micrpemulsion, posome, dispersion, ot ws{%m%if‘m
Examples of sohid dosage forms toclude tablet, pill, capsule, micmuapsule, and powder. &
pasticular form of the vomposition suliable for delivering & ONR stimulant and nuirient

compositiony is a solid dosags form, such asa pill,
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0T The compuositions can be administered via any soitable enteral route or

parenteral route of administration. Examples of enteral routes lnvlude oral, mucosal, busesd,

and rectal route, or intragastric route. Examples of parenteral rontas of sdiinisteation inehude
imtravencus, intramuscular, iotradermal, intraperiionesl, transteacheal, epidural and

intrasternal, subcntancons, or lopical sdinistration. The compositions can be administered
ustng any suilable mathod, such as by ol ingestion, nesngasivic twbe, Injection, infusion,

implantabde miusion pump, snd camotic pump.

071} In a proforred embodingent, the Jow-dose ONR stimulant medication and
mirient companets ave combined in 2 unit dosage fovm for oral ingestion (suchras a pill,
tablet, capsule, or liguid) in order to provide u sefe gud effective troatment, There is an
fntimate reletionship between the medication snd the nutrients, a8 the above-deseribed dosing
relationship between the key micronuivionts (at loast acetyt Locarniting, iw‘t}"i’{?&aii‘s& Negvetyl
eysteing, and alpha lpoie acidy and the NS medication is bensficial to the sucvess of the
treatment. Thus, the ONS stimulant medication and norient compositions may he provided
together in a single dosage form. Thia slvgle dosage form cusares that patients gre receiving
the proper ratio of the nutrient compositions and the UNS medication. Thus, the UNS and
nutrient compoosnts may be formudaied oy separate tablets or, more preferably, as g unltary
sombination tabdet. The preferred phacmaceution] formulations are selid compositions,
particadarty tablets and hard-filled ov Hguid-filled capsudes, Chral sdministation of the.
sommporients iy preforred. Actording 1o sove aspeots, pationts may take, for exatple, from
one Lo cight tablets per diy as shown In Table 2, depending on thely response (o the trestent.
i any event, nmost instapces, the ONS medication will be provided in dally low dosags
sinownts. The dessge forms imay be administersd onoe perday, dwice, or mudiiple times por
day, wnd continning over a treatinent pertod winll symptoms disappear anddor significantly
.mbsﬁd& typleaily 4 weeks, 8 weeks or 12 woeks, but also may continue o8 8 prophylactic
mcasure in the fong term after symploms have disappeared or signifcansty subsided, ay

determined by the sitending physician,

o

{6672 While, In o case; a starting dosage Ror eatosent of patients spffering
negropsychological impainnent may be 2 tablets (Table ), for exsmple, twice perday, based

R
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on each particular patient’s response the dosage also may be changed, for example, 14 pills,
twice per day ur to 1 pith, twice per day, 1t is to be enderstood that for any particalar subjest,
specific dosage reglmens should be adjnsted over tine socording to the individual need and
the professional Tndgnent of the practitioner supervising adniinistration o8 the compuositions,
Thus, whils & petiont may be started ot one dose, that dose may be varied over thoe as the

patient’s condition changes,

{8673 The terny Sdaily”™ means that the dosage 18 to be administered ot least once
daily. The frequency may be once dally, but also may be more than once daily, provided that

any specified daily dosage is oot excesded,

{0074 The term “combination” means that the daily dosage of each of the UN8 and
the nutrient components is administered during the treatment day. A indleated shove, #ix
particularly prefereed that the components of the combination are adwminisiered at the same
thre oither as g toitary dosage form containing both components, oy sssepwate dosage
anits. The components of the combination alse may be administered at different times during

the day, provided that the desived daily dosage is achieved.

TSy i one aspoct, 1t iy preferabde that thers ia no break in the treatment x‘egimm
during the weatmont peried, Thus, “vontinuous sdwinizration” of the NS and nuirien
contbination means that the comdsination is administered at Jeast voce daily during the entive
wentment period. Treattent periods may vary dupending on the symptons fo be treated,
Pliysichar svaluation along with patisnt interaction will gssist the defavmination of the

duration of treatment. The dosage regimen may be indefinite, long term, short temmy, or

freatments of a finite temy, that may be less than 12 weeks, § wesks,or loss than 4 wesks. &t
is anticipated that o patioht may miss, or forget e teke, ono or @ fow dozages during the
course of & trestment regimen, however, such patient s stilf considerad to be recaiving
conbinvous schministration,

{BrE] Eific \v}-* of the nutrient component corrtlates with parity fovel of the nuttients

Higher purity levels vield greater sctivity-and, comsequently, can allow a reduction in the
amount included in one g mors adhninbrations,
25
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Y The ONS medication and nuirients used with the compositions and methods
herein preforably have & purity fevel greater than about 0%, more proforably grester than
about #53%, and most preferably grenter than about 98%,. These higher pasity fevels san be
obtated by methods well known o the et Additionally, purity levels groster than abowt
08%% and particulurly greater than about DR by total weight can be obtained by omitting
fillers, binders or hebwivants such as stesrates or palmitates, Additonally, other substances
whinh ure known in the gt to iohibit, or possibly inhibl, the absosption, bloavatlabilivy or
toleranwe of compounds in individuals gl can be excluded froun the foraulations to achiove
greater than sbout 98-99%6 purity without conpromising the activity of the micronutsient
component. However, # should be understood that such fillers, binders, lubricanis or other
subistanoes also can be inchuded when destrable. Given the teachings and guidancs provided
heren, those skilled in the arp will know whether 1o utilize nutrient compositions less than the
Pty levels desoribed above v o include additional substapces and phm*m\ ceutioalty
accoplable exciplents na formulstinn, Accordingly, various formadations ¢

_g:s?}&:‘:}'aas::au’ticaii}f acveptabde carriess known in the art for packaging and sshininistsation of
nutrients arother adarinistrable chemical compounds can be uiilized i conjunction with the

discdosed embodiments

{8078} Nutrists for use fre the formulations horeln can be obtained fram sy of
varioysources knoswr o thaseskilled inthe ant, Por example, individus nuiionts of

3

combinitions meeting the amgunts or dosages exemplified hersdn can be prodouced by a

e

corprnereid nanufacturer: An exemuiary commsraial manofacturer 8 Eorymatic Thevmyy
X o e XN

{Green Bay W1, and which can be found et the URL enzvmatictherapy.com). Additionally,

the nulrients ean de purificd biochemically or synthesized chemically ssing methods koown

o those skilled In the st

NI The following exavaple v imended 0 be ilostrative and not limiting,. Other
ONG sttmulanty or combinations thereo! oay be nsed, s well as mdifications of the dosing
scheduole and deration, sndfor use of fower ar adiditional micronutrients, maltivitaming and

mineraly, to matntain the appropriste standard of vare for sach set of pationt choumstances.

26
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RS A Phase Ha oliniesl irfal was performsd in Ml Valley, Qalifornia. The results
of this prospective, opervlabel 12-week clinfoal trial strongly demonstrated 3 stpnificant
posttive elffeet on individuals suffering from chvonic fatgue, decreased alertness, and

ooneentratinn disturbanves

LR Objentive: To nvestigate the effvets of o nuttient-drug hybeid treatment
utiiizing a low-dose amphetanine deddvative combined with a highly potent combinating of
micronutrients o fatigee, concenteation disturbances, and quatity of e in pationts with

% o

Cheonrde Fatigas Syadrome {OF8),

e Study {’i{.’:Sigﬂ A prospective, npen labal 12-week clinfcal irial In 15 patients
who felfill the 1999 CDC oriteria for Chrowte Patigue Syndrome and bave concentration
difficulties. Study duration: 123 weeks, Eligibility exlterias The main eligibitity eriteria were
make or fernale subjects who flfill the 1994 COC vase definition for CFS, 18t 65 years of

age, and had subjective complaings of alertnesy andfor voncentration deficits

LIRRY Study tntervention: Oral treatment was provided to 15 CFS pationts consisting
of a nutrient-drog hybrid containing the vutrients and dossges Heted I Table 2 sxoept that the
methyiphenidaie snd nttrients were deliversd as separate pills. Treatmont conumenced withy
an initiat dossge of 4 putviont pills, plus methylphesidate 10 my taken Tx/day. Alter 3 days of
treatment, the study patients were comtaoted and, i they weore folerating the tiostment without
difficulty, the treatment dosags was incressed to 4 nutrient pills, plus methyiphenidate 10mg

taken 2X/day. This dosage represents the nutrisnt and methrlphenidate dosspes shown in

fday)

Table 2 which ﬁ{?i‘.}:‘iﬁ:&??ﬁﬁ‘;ﬁsv o o tetal of B pills per day {4 pills taken 23X

j0084] The study treatment used the compasition shows in Table 2, which includes
the ONS niedications, the Tour key nutvients, and a brosdespeotruns smaiiivitamindmineral
supplenient to maintaln patient standard of care {study patients had provicusly agreed ot o

mgest any supphunenial nutrhents, vitaming, or mineraly, other than thoss providad during the

study

L
w3
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{0085] The primary outcome objoctive Tor this study was a olinieally significant
smprovensent in af feast half the OFS patients. Chinically significant tmprovement is defined

for the purposss of this stedy a8 an oprovement of 233% in sither of the Tatigue primary

oricome greastres, To date, no OFS treatment has shows this fovel of benefit,

{O0RG] Primary cutcones nreasuresy Three Tostrurasns were used to assess Tatigue and
concentration i accordance with exigblished mensurement teehnigues. Res, e.g. Blockinans,

.

£, et sl “Does Methyiphenidate Reduce the Symptoms of Chronie Fatigue Syndrome?,”

Am ol of ‘Xiuiz«,ma{ 20061 119, 167, e23-187. 30,
{BaR} Twe instruments were used o assess change in fatiguer {1) The Cheoliing

Individual Strength (CI8} is g selfireport guestionnaire that assesaey the severily of fatigae
over the g‘js‘w‘im}s & weeks, ranking from 2040 B8 For the prrposes of his study, we defined

cant reaponse-as 2 33% fall iy futipue scores or g score on the €IS <76,

wn

a clinkeally signi
which has beww defined previously asthe cut-off point for probable ftigus in snployess.
Fattents fulfilling these oriteria were considered responders. (23 A Visuad Analogue Scale

{VAS) measarin 1g subjective fatigue was used as o second instrument (range 8 1o 10},

HIORRY Concentration disturbances were assessed with the concentration subscale of

g CIS (5 Hems, tange 5333 on the one hand, and with a VAS {range 0-10) messwing

o

subjective onncentration on the other haod. Analogous o the CI8 totel seore, significant
cdinival improverast was defined @ 2 333 fall of the concentrition slisturbaneds stors on the

18 subseale,

{8 Hudy Rosults » Privvary Qutcome Mossures:
L BU Fatigue: Avthe f-yveek interim analysiy, s clinfeally significant redustion in

fatigoe, as measured By 7 33% or grenter all i the total CIY soors, was prosent In 66% of the

participants 10 of 15 responded significantly] with a mean fitgue symplon reduction of
339%. At the interim 12-wesk analysis, 5 olinically significant reduction in fatione, as

measured by 2 33% or greater Tl In the total CIN soove; was pregent in HIO% ol the

participsnts |7 of 7 pationts rosponded significantly] with a mean fatipus svmptom edintion.
PAERCIPATHS | P P &
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of 4196 {see FIG. 1) The Visual Analogoe Seals {VAR) showed stmilar results that were
vonysistent with g clinteally significant reduction in fatigue symploms in 56% of the study
paticnts [10 of 13 responded significantly] with a mean Riligue symptom reduction of $4% at

1Z-wenks {see FIG. 2k

LD Concentration disturbanses: At the $-week interin anabysie, 3 olinizally
significant reduction in concentration disturbanees, 88 messured by & 33% o grenter Bl in

the conceniration subscore of the CI8, was pressnt in 66% of the pacticipants {10 of 15

responded significantly] with & mean reduction in concentration disttubances symptons of
36%. At the Tl-week analvaly, a clintcally significant reduetion in concentration disturhances
symploms, a8 meastred by a 33% or greater Bl iy the conceontration subacore of the IR, wag

W

prasent in 35% of the pacticipats 16 of 7 pationts responded significantly] with a mean

reduction in concentraiion disturbances symptons of 30% at 1 2-weeks (see FIG 33 The
Visual Analogue Seale (VAS) showed similar results that were consistent with o cnieally
significant reduction in concentration disturiances symptons v 80% ofthe stody patients {12
of 15 responded signtficantly] with & memn reduetion of concentration disturbances symptoms

of 534% at 12-weeks (see FIG. 4}

10092} Conclusions: Troatment with the sulrient-drug composition shown i Table 2
ahove s ax deseribed heretn significantly improves ftigus, slestnoss and consenteation

disturbancss in & majority of CF8 petients. The nutrisntdrag bybeid troatment wied in this

stady was offontive and wallaolerated.

\

HEDR]] All patenta and publications cited herein argine nrpmm&d herely by reference,

embodiments desoribed and Hlostated shove, Rather, the examples and e::r;%af}éi_m.emg san he

rrodifisd to incorporate any numbserof UNS drugs, mulnient componenty, dosing te d‘qum»

&
&Y

and other variations, sllsration, substitutions or squivelent ¢
deseribed, which are commensurate with the apirit and scopeof the invention. Por example,
although the examples bave been desoribed with rogard to conain preforred émbodiments for

carrying ont the fnvention with regerd fo the trestment of CFS using fow dose
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methyiphenidate, the Invention may also be used for preparing compositions wnd treatwent of
sewropsychological impainnent with other CNE drugs, ss well ax treatment of chronic Batigne
and other conditions whnein decreased alertness and concentration deficiis ave major

:

symploms, Aceordingly, e invention is not Himited by the foregoing escription, but is saly

limytted by the scope of the appended claimy,
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CLAIMS
oty

L. Anoral dosage composition for the ireatment of newropsychological impaitment,

comprising:
acadral nervous system sthmelant {noap to a low-dosage amount;
O 1 250 myg acenyt Lcamiting

S8t 200 mig L-tyrosing;

&8 o 250 mg Neacehy] oysteine;

25 to 100 my alpha-Hpoic scid.

2o The composttionrof elaim 1 whergin acety] Lecarnitine s prosent v g nmnge of 90

3. The composition of claim 1, whereln acetv] L-camiting is present in & range of 100

4. The composition of clatm 1, whertin L-tyrosine Is presunt in 2 range of 7010 180 mg.

The composition of claim 1, wherein L-tyrosine {& present in range of 80 1o 100 mg,

[

6. The composition of clainy 1, wherein Negoedd cysteine is prosent in o vange of 8 o

150 mg.

7. The compositiorof eleim 1, whersin Nescetyd cysteine I presemt In g range of 10010

8. The composiiion of clatm I, wherein alpha-lipoic acid s prosent inarange of 3510 73

WY

Lk
S



WO P POTIURINIZMETIY

Sg

The composition of elains 1 whersin alpha-lipoic acid i prosest in a range of 40 10 80

Mg,
ML The composition of clalm 1| fucther comprising about 29 to 100 my Ltaurine,
o Thecomposition of claim 10, wherein Lotaurine Is present In a sange of 35 75 ma.

12, The corpusition of claim 1, wherein the contral nervous system stimulant is

atomoxeting HO n ovamount of shet 2 mn to 20 mp.

13, The composition of elaim 1 whereln the contral nervous systens stimulant is

methyiphenidate HOL in the amount of aboat .75 mg 1o 7.3 mg.

14, Thecompesition of clainy 1, wherein the central nervous system stimulant §s

dexmethviphenidate HO by the amonnt of about 8.8 mgte S my,

180 The compositionof clatm 1, whereln the contral nesvous svstens stinmulant 18 modafinil

in the amount of about 4 mg o 40 mg.

16, The composition of clatm 1, wherein the central nervons systern stimndan

armodafindl in the smount of 4 mg to 40 mg.

17, The componition ot elabm 1, wherery the contral nervous systom stiodant s s

amphetaming W the amount of sbout g o 10 mg,

1€ The composition of elaim 1, further comprising one or more of vitumin Bé

{pvridoxing) wud vitamin B12,

19, The compostiton of clatm 1, furthor comprising onc or mars of vitamin O, vitamin B,

beta sarolens, zive and selentum.

20, The compasition afclaim 1, whetein the compasition comprises scety! L-camitine, L
tyrosing, vilamin BO {(pyridoxine), vitamin BE2, N-acstyl oysicing, alpha-Hipoie adid; Laanrine,

vitamin O, vitamio B and bota cavotens.
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42, The method of clatm 38, wherein themodafingl is adminisiered fngn soount of 30 ©

30 mpfday.
43, The method of cladm 23, whersin the ONS sthoulant is anmodafinil,

44, The method of olaim 37, whereiny the semodafingl teasdministered i sn arvoont of 20

B0 mgsday.

45, The method of vlaim 38, whersin the armodafintl i adminisierad v snamount of o

40 mglday.

46, The method of claim 23, whereln the ONS sibmolant is dexmethylphenidate,

47, The method of claim 37, whersin the dexmethyiphenidate s administered in an amount

ol 2.5 w10 mypdday.

48, The method of clainy 38, wherein the dexemihylphenidate is administerad i an amoond

of 3.5 0 8 mgfday.

R

49, The method of olain 23, wheretn the ONS sthvdant is ar awphetanine,

50, Themethod of olaim 37, whersin the smphetamine v administered &y s ammpn of 2.8

o 20 mgfday.

Sh The method of claim 38, whorels the amphetumine Iy administered in an awount of 2.5
to 1 mgdday,

52, The mothod of elaiin 23, whergin the ONS stimlant is atomosstine,
5% The method of clainy 37, whereln thy stomoxetine is administered 1o avcamonntof 20

o S0 mpiday.

34 The method of claim 38, whereln the sfomeseting wadminisered iy a8 aoount of 26

o 28 mgdday.
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