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20 Background of the Invention

Homotaurine occurs naturally in various edible seaweeds and is known to be useful
for protecting the brain structure associated with memory and learning, protecting memory
function, sustaining brain cell health, maintaining verbal skills and comprehension ability, as
well as supporting planning and execution skills.

25 Inorganic salts of homotaurine have been described, for example sodium (see
WO01996/028187, incorporated by reference in its entirety) and strontium (see WO
2007/116149, incorporated by reference in its entirety). However, the sodium salt of
homotaurine when tested in humans caused stomach and gastrointestinal intolerance (e.g.
nausea, vomiting).

30 Homotaurine is usually consumed in seaweed, which has the benefit of providing
additional nutrients such as amino acids, fibers, etc. However, the concentration of
homotaurine in seaweeds is low and variable making it difficult to control the amounts of
homotaurine ingested to obtain the optimal health benefit from homotaurine. Also, seaweeds
although generally consumed in some parts of the globe, are not necessarily part of

35 everyone’s diet.



additional nutrients, and/or |essening gastrointestinal side effects

W t hout increasing sodiumintake. Summary of the Invention The invention

i ncl udes wogarvms44sat ri ent salts, nmethods for their prepacatdamamtssheir
use as nutraceuticals. These organic nutrient salts have the general
formula: Formula |I wherein X is an organi c conponent conprising at |east
one basi c, ltésdekirablettatobtain acompasiiimmiv'rm impreved eééeicsf admirﬂsicﬁtibh,cmawdiogrrponent

sel ect m t.he, g onsi.stin ani c m c salt-formng

one. gt Bhafis, aBr BT B ko RlebACEe pOFa, MR FaTedd 0l o
t he gintake. consisting of 1, 2, and 3 ; and p is an |nteger selected from
the group consisting of 0, 1, 2, and 3 , wherein when pis 0, then Yis
absent; or a nutraceutically acceptable salt thereof. In one aspect, the

invention relates to organic nutrient salts of Formula | , wherein X is (a)
anb organi ¢ conponent conpri Summarylfthe Invention; (b) an organi c conponent

conprising cationic noi ety (c) an organic conponent conprising both a
basic and an acidic noiety; or (d) an organic conmponent conprising both a
cationic ahbe wea&qruinéiuﬁ@s @E%?n'C'IﬂW'QWW@'l‘R iregthadsr fon their-rseraration andingiini ¢

nut i g&d a8 Altraceliicdid MRES & olganic MRt Qal% Ha%e%b (4 ifGrmRTPONeNt  conpri si ng
a basic and/or cationic noiety, mand n are both 1, and pis 0, 1 or 2,

preferably 0 or 1. The invention furthegr relates to organic nutrient salts

of Formula | , wherein Y caonprises (@}{an alkaline or al kaline-earth ion,
e.g. magnesium cal ci i NSodi tass)i um 3 ]Ilke (b) an ammoni um
ion; (c) a halide ion| é.g. chlogyd , Prom man ®di de or (d) an organic
acid ion, e.g. acetat¢. In one aspect gf, the |nvent|on, pis 0. In one

aspect of the invention, the organic nutrient salt has the formul a: Formul a
| {g@y) WWerein, X is an organic conporgmgi@Pri sing a cationic or protonated
basic noiety; and n is an integer selected fromthe group consisting of 1,
2, anwhegreior a nutraceutically acceptable salt thereof. The present

invention kel ahesglhfic 28mBbHR 'cEmPHLihg G leaSPbie BisiE Ui, RaliofE of GAbnicWhEr €i n

moiety;
Y is an additional component selected from the group consisting of organic or
15  inorganic salt-forming ions, or absent;
m and n are each independently an integer selected from the group consisting of 1,
2, and 3; and
p is an integer selected from the group consisting of 0, 1, 2, and 3, wherein when p is
0, then Y is absent;

20  or anutraceutically acceptable salt thereof.

In one aspect, the invention relates to organic nutrient salts of Formuia |, wherein X is

(a) an organic component comprising a basic moiety; (b) an organic component comprising

cationic moiety; (c) an organic component comprising both a basic and an acidic moiety; or

25 (d) an organic component comprising both a cationic and an acidic moiety. The invention

further relates to organic nutrient salts of Formula I, wherein X is an organic component

comprising a basic and/or cationic moiety, m and n are both 1, and p is 0, 1 or 2, preferably

0 or 1. The invention further relates to organic nutrient salts of Formula |, wherein Y

comprises (a) an alkaline or alkaline-earth ion, e.g. magnesium, calcium, sodium, potassium,

30 and the like; (b) an ammonium ion; (c) a halide ion, e.g. chloride, bromide, and iodide or (d)
an organic acid ion, e.g. acetate. In one aspect of the invention, p is 0.

In one aspect of the invention, the organic nutrient salt has the formula:
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nis 1or 2, preferably nis 1. The invention also relates to the organic
nutrient salt of Formula | or I(A), wherein X is an organi c base,

pr ef er ablwoaostesessg organi ¢ base. In one aspect, the invemtdamymiases to
organic nutrient salts where X is a nutraceutically acceptable organic
base. I n another aspect, the invention relates to organic nutrient salts of
Formula | or I (A), wherein X is a naturalkly occurring conponent conpatible
wi th human consunption, [preferably X has |pbeneficial health properties. The
i nvention also relates {gq grganie Nugrien sali n)gnere X further provides
desired nutraceutical pfofgerties toZthe sfalt ¢ gp sition. The invention
further relates to the ¢rganic nutid e sialt of Formula I or I(A), wherein
X is a quaternary ammoni um conpound, e.g. L-camitine and L-carnitine

al kanoyl derivatives (e.g. acetyl, F%rrr?@ilaol?)q and butyryl-L-carnitine),
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The invention also relates to the organic nutrient salt of Formula | or I(A), wherein X is a
betaine, e.g. L-carnitine, L-carnitine alkanoy! derivatives (e.g. acetyl, propionyl and butyryl-L-
25 carnitine), and trimethylglycine. The invention further relates to the organic nutrient salt of
Formula I or I(A), wherein X is an amino acid, e.g. L-arginine, L-lysine, histidine, and the like.
The invention further relates to the organic nutrient salt of Formula | or I(A), wherein X is
amine-containing or polyamine compound, e.g putrescine, spermidine, spermine,
galanthamine, dimethylaminoethanol, and the like. The invention also further relates to the
30  organic nutrient salt of Formula [ or I(A), wherein X is a vitamin, e.g. vitamins B1 (thiamine),
B2 (riboflavin), B3 (niacin or nicotinic acid), B4 (adenine), B6 (pyridoxine), B12 (cobalamine),
vitamin U (S-methylmethionine) or folic acid. The invention also further relates to the organic

nutrient salt of Formula | or I(A), wherein X is an alkaloid, e.g. huperzine A and tetrandrine.
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25 together or successively to obtain a solution, (b) concentrating and/or cooling the solution
until crystals or powder appear, and (c) filtering and drying the crystals or powder obtained.
A further aspect of the invention also relates to the process for forming an organic nutrient
salt, said process comprising the step of (a) dissolving homotaurine or a salt thereof and a
second organic, salt-forming, component in a solvent together or successively to obtain a

30 solution, (b) adding a second solvent to the solution until crystals appear or a powder
precipitates, and (c) filtering and drying the crystals or powder obtained.

The invention also relates to the process of producing choline homotaurinate, and its
nutraceutically acceptable salts, the process comprising the steps of: (a) choline and its
counterion and homotaurine (including its zwitterionic form) or a salt form thereof are mixed

35 together in a solution; and (b) is concentrated in vacuo and a solid is formed. In one aspect,
the process further comprises step (c) purifying the solid. In one aspect, the purifying step
comprises recrystallizing the solid from water, an organic solvent or a miscible mixture
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suitable formfor direct admnistration, such as caplets, pills, and the
like, or in a powder formto be added to food, drinks, and the Iike. .
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procedure of Exanple NRM spect rum was
neuronal cell loss in a subject having a condition or disease in WhICh ApB amyloidogenic

proteins and peptides are present, or being susceptible or predisposed to said condition or
disease, preferably, the disease or condition is characterized by AB deposition, as well as in
25 the treatment or prevention of diseases and conditions such as Alzheimer's disease,
cerebral amyloid angiopathy, Down’s syndrome, mild cognitive impairment, mild-to-moderate
cognitive impairment, aging of the brain, age-associated cognitive impairment, age-
associated memory impairment.
The invention also relates to a method for reducing side effects of homotaurine in a
30 human subject (e.g.,, reducing or preventing gastrointestinal intolerance), wherein
homotaurine is administered as a component of an organic nutrient salt, which yields or
generates homotaurine after being administered to said human subject.
Additional objects, advantages and features of the present invention will become
more apparent upon reading of the following non-restrictive description of preferred

35  embodiments which are exemplary and should not be interpreted as limiting the scope of the
invention.



D20 on an | nova-500 apparatus at 500 MHz. Detail ed Description of the
Invention / . Definitions Al technical and scientific terns used herein
have t he warmeiomsa4ssng as comonl y under st ood by one or diPoarca2sdvidolasd i n t he
art to which the invention pertains. For conveni ence, the neaning of
certain ternms and phrases used herein are provided below. To the extent the

definitions of terns in the Dugtkiptidhioptise Figatrent s, and patent applications
incorporated herein by reference are contrary to the definitions set forth

in this specification, the definitions in this specification control. The
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The chemical structures herein are drawn according to the conventional standards
known in the art. Thus, where an atom, such as a carbon atom, as drawn appears to have
an unsatisfied valency, then that valency is assumed to be satisfied by a hydrogen atom
even though that hydrogen atom is not necessarily explicitly drawn. Hydrogen atoms should

25  be inferred to be part of the compound.

As used herein, the term “homotaurine”, “first component” and equivalent
expressions refers to 3-amino-1-propanesulfonic acid, its zwitterionic form, and acceptabie
salts and solvates thereof. The compound may be of natural source (extracted or purified
from a natural source, e.g. a seaweed) or may be synthetic (prepared or provided by a

30 commercial source). The term further includes natural extracts containing at least 10%, at
least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 98%, or at least 99% of homotaurine in the
dried extract. In general, the compound may be hydrated or solvated. The compound may
exist in multiple crystalline or amorphous forms. In general, all physical forms are equivalent

35 for the uses contemplated herein and are intended to be within the scope of the present
invention.
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equivalent for the uses contemplated herein and are intended to be within the scope of the
present invention.
The term “organic component”, “organic compound” or “organic molecule” and
25 equivalent expressions refer to a component, compound or molecule comprising a
component having at least one carbon atom in its structure, and excluding carbonates (e.g.
sodium bicarbonate), carbon oxides (e.g. carbon dioxide), cyanides (e.g. potassium
cyanide), as well as the allotropes of carbon (e.g. carbon and graphite).
The term “organic” when qualifying a salt or nutrient salt, refers to the salt as having
30 at least one carbon atom in the structure of at least two of its components, and excluding
carbonates (e.g. sodium bicarbonate), carbon oxides (e.g. carbon dioxide), cyanides (e.g.
potassium cyanide), as well as the allotropes of carbon (e.g. carbon and graphite).
A "nutraceutically acceptable salt", "acceptable salt" or "suitable salt' of a
component or organic nutrient salt means a salt of a component or organic nutrient salt that
35 is acceptable for human consumption. Desirable are salts that retain or improve the
biological and/or chemical and/or physical properties of the free acids and bases of the
parent component as defined herein or that takes advantage of an intrinsically basic, acidic
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Accept abl e salts may be prepared fromthe parent agen t y convént i onal
cheni Ethylenediamine, N,N-dibenzylethylenediamine, ethanolamine, diethanolamine,
25 triethanolamine, tromethamine, N-methylglucamine, piperazine, chloroprocain, procain,
choline, lysine and the like.

Acceptable salts may be prepared from the parent agent by conventional chemical
methods. Generally, such salts are prepared by reacting the free acid or base forms of these
agents with a stoichiometric amount of the appropriate base or acid in water or in an organic

30  solvent, or in a mixture of the two. Salts may be prepared in situ, during the final isolation or
purification of the agent or by separately reacting a purified compound of the invention in its
free acid or base form with the desired corresponding base or acid, and isolating the salt
thus formed. The terms also include zwitterionic compounds containing a cationic group
covalently bonded to an anionic group, as they are “internal salts” or “inner salts”.

35 All acid, salt, base, and other ionic and non-ionic forms of the compounds and
components described are included in the compositions, preparations and methods and
uses of the invention. For example, if the compound or component is shown as an acid
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desired effect to the subject. An effective amount can be readily determined by the use of

25  known techniques and/or by observing results obtained under analogous circumstances. In
determining the effective amount or dose administered, a number of factors are considered,
including, but not limited to: the size, age, and general health of the subject; the specific
disease involved; the degree of or involvement or the severity of the disease; the response
of the individual subject; the mode of administration; the bioavailability characteristics of the

30  preparation administered; the use of concomitant medication; and other relevant
circumstances. The effective amount refers to an amount of the organic nutrient salt, its
content in homotaurine or in the additional nutrient, or composition to obtain significant
benefit to the subject by providing neuroprotection, protecting memory function, protecting
the brain structure associated with memory and learning, by preserving memory, by

35  sustaining brain cell health, by maintaining verbal skills and comprehension ability and/or by
supporting planning and execution skills.
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etc) or a food additive (e.g. power) to be added to edible material prior to consumption.
"Preventing" or "prevention" is intended to refer at least the reduction of likelihood
25  of the risk of (or susceptibility to) acquiring a disease, disorder or condition (i.e., causing at
least one of the clinical symptoms of the disease, disorder or condition not to develop in a
patient that may be exposed to or predisposed to the disease but does not yet experience or
display symptoms of the disease).
"Treating” or "treatment' of any disease, disorder or condition refers, in some
30 embodiments, to amelioration of at least one disease, disorder or condition (i.e., arresting or
reducing the development of the disease, disorder or condition or at least one of the clinical
symptoms thereof). In certain embodiments "treating” or "treatment" refers to ameliorating at
least one physical parameter, which may or may not be discernible by the patient. In certain
embodiments, "treating" or "treatment” refers to inhibiting the disease, disorder or condition,
35 either physically, (e.g., stabilization of a discernible symptom), physiologically (e.g.,
stabilization of a physical parameter), or both. In certain embodiments, "treating” or
"treatment" refers to delaying the onset of the condition, disease or disorder. The term
10
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h
o sencafbiabl of ondiG ibfuta o eV o subisgy dtartBler RIS RBahe)lhe
exposmhnk@omrd|p11r&shu$g)@$esyntp®om$1@rdhaleagseh@umjumqthngyet condlitton emoze or

di spl S f di Sea; e) reatin 't reat i sease,
i obr BlerSRG BiESs Blach Yound BARE kate of G888 enSantr deblifed WiHo tof hp kot ° o

| edast oo egehesatine Jesdi déb‘ldettngpnmmg laoeutﬁject% physidabsiri mental weticheigng t he
devel o0 rrent of the dj sease, gfder or. é:rﬁn ition or at | egst. one of the
clini ‘QS}%ﬁfoWES?'H@Pe@P?‘OW r?” OF tCRORtGHIHRRINRR EeSiqring ,8Rqie ingproving

"t r eableRpéss érf[tf zﬁoﬁm)é td)cmh!lgélﬂéfﬁrl mtgﬁmb é.tteawntsonai@v@ﬂﬂmglt tﬁ@bné&n{)oﬁgﬁﬁm@ht:a whi ch
rrayo no e | scerni e patlen n certaln e odl nents,

T e aTnE tealnent; B ATRURIAMON i MRS M, BB BRseling (THRALE of SLBRNE or

condi parameterst REILdIPG tAe Geduity ,of (aepﬁ}fsacaﬁ bRAthinb#d, la)asyéhamodemuah bbea

ST SRinsBrtSh shoB M oD O 58, o el RS o) ng

the onseireRied toensmog, tdr@ﬁothé#t%@ﬂ&%\nmrmmeséff der. The ternftreating” refers
to any mdgfe a of syccess in the treatrrent or anelioration of an injury,

pat hol ogy BETEEE: Wil 0iPW PRCNALE iy dste) teesiatn swbediments efceroBicpufHgt er
such aatsab@ﬁgms anEMedide MTheltiBtipdetéBodiheits Tpé ABBINRNIERY] BElithiiRgi nj ury,
pat hol gy or condition nore tolerable to the subject; slowing in the rate
of de@fet BIYEND- or decline; naki ng the final point of degeneration | ess
degbilitating; inproving a subject's physical or nmental well-being;

i mproving or pr eser VI ng menory and/or cognitive functions; restoring and/or
i npr odki-Kgagic d ability to concentrate or, in sone situations,
preventi ngTh@@ré%@ﬁﬁhv&ft:oﬁWésaan did@nicriRfHeme Shit %m&"%q REAbtaGihePds §Y NPt OB

can be based on objective or subjecfive paraneters; including the results
of a B’Iﬁﬁ/§?'@a‘l>"eé&a’t‘ﬁfjr?ét'$‘i§h ong §§59ich PEIBRICCCAMRANGAt FYRPTISHIY & cabienic maigtyt est

such asrifdiR calibfdbr p%até@'ﬁgséo%etﬁddsaoﬁ%@ﬁéﬁ§ tﬁel?ﬁ’rag%el( Ss Qilhens ubsgt of

tests related to menory), or another test known in the art. Reference will
néflv bButracgeticals. Jae srganionuteent sl obie devention is %ﬁaltmfgsmmmm rient salts,
conponents and net hods. The di scl osed enbodi nents are not intended to be
limting of the invention. //. Oganic nutrient salts The present invention
provi des an organic ngtrient salt conpsising honotaurine as a

_OH
HNT s

A Xl [Y],
n
Formulall
wherein,
25 X is an organic component comprising at least one basic, acidic, cationic or anionic
moiety;

Y is an additional component selected from the group consisting of organic or
inorganic salt-forming ions, or absent;

m and n are each independently an integer selected from the group consisting of 1,
30 2,and 3; and

p is an integer selected from the group consisting of 0, 1, 2, and 3, wherein when p is
0, then Y is absent;

or a nutraceutically acceptable salt or solvate thereof.
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first conponent and at |east one second organic conponent conprising a
cationic noiety (intrinsic cation or protonated base), nethods of producing
them as webl20smssdsei r use as nutraceuticals. The organi ecmaAazi@roiesal t of
the invention is a salt of the Fornmula: Fornmula | wherein, X is an organic
conponent conprising at |east one basic, acidic, cationic or anionic
noiety; Y is an additional conponent selected fromthe group consisting of

organi c or i gRs Q%HCF tiinbadtRhTh IQ%sitQ'afﬂatnﬁrnLﬁrl?e?ﬁgélts P rslui I%ﬁer%ﬁ!c)gns

i ndependently an I nt'eger se ect group consistin
;. and (@ arsor@anncmoerg)@ne@eqoamr@m\gfa banic Moiady, dbpamomnsrtqqrrgmoemcommsm and

3, whe E\ﬁdrﬂ:[ Hidset Rﬁ)' an Qpapk%%gxnéﬁt &:%frl[%h]g th & H&%%‘&%ﬂ %&&E ln¥01§§C&'pt abl e

salt or ereo N one aspect nventron re to o ganl Cc
nubri éut ars argagicosonteonent aompnsmmboﬂau & catianic eaq anreclig aviety.c brepowention

conpr 'f@r{l%g)rglaggst orggrlng tnYJtrle%P )sa@ of ?9%!5 | Cwﬁgr%ﬁeﬂt |Ba31|n§rrggﬁla n%rmcpgbérgin I C

nmoi et y; nmponent- conpri sin
noi et ypmprisigglp mlm‘@miloatlmmapmmmtm raodmrarelhom bt ralsdhth ari, (preafenhbtyn

aCI dl % HPI et1¥1€ I};Og oﬂvﬁ%éropelgtggt Qecgr af% ?’r?e g%q or u trl eH tS Of
nenloll o diufitent 5 iz, i Whergl)

Formula™l I si' ng
cati ompmpmse(layan a1kahnia a:r aikamb@'ahh lqn anyl rrpngnes@n dalmustoqwref;mTadfshqm 0 or 1.

Thg i r rel ates r i tri ormJIa

\/\Egr e%}ﬁ% corrp?tlgsatens&%%‘fﬁ@ﬁ' @ﬁk@??%@ﬁ%ﬁ?'oﬁl | ngﬂia?}{#{m‘gg oa|de r?ééq?ey um
cal ci amorgarid acig iqnoe gsacelate. Brmhetdspedti df he iG3ntian, mmmandJYhs apsen{c) a halide
ion, e.qg. chloride, bromde, and iodide or (d) an organic acid ion, e.g.
acetate. In one aspect of the invention, pis 0 and Y is absent. In one
aspect of tmené aspett ofcthe invieetior, genorgamic hufrient saitdlas thaformbla: f or mul a: For mul a
| (A) Wherein, X is an organi c conponent conprising a cationic or protonated
basic noiety; and n is gn integer selectéfl fromthe group consisting of 1,
2 , and 3; or a nutrace tlcaMpt@b salt or solvate thereof. The
present invention relatgsHiNd an orga}S c nutrienxmplt of Formula I or 1I(A),
wherein nis 1 or 2, prgferably n i@ % The invention also relates to the
organi c nutrient salt ofLFornmula | or I (Aln wherein X is an organic base,
preferably a strong organic base. In one aspect, the

15 Formula I(A)

Wherein,
X is an organic component comprising a cationic or protonated basic moiety; and
n is an integer selected from the group consisting of 1, 2, and 3;
or a nutraceutically acceptable sait or solvate thereof.
20
The present invention relates to an organic nutrient salt of Formula | or 1(A), wherein
nis 1 or 2, preferably n is 1. The invention also relates to the organic nutrient salt of Formula
| or I(A), wherein X is an organic base, preferably a strong organic base. In one aspect, the
invention relates to organic nutrient salts of Formula | or 1(A), wherein X is a nutraceutically
25  acceptable organic base. In another aspect, the invention relates to organic nutrient salts of
Formula | or I(A), wherein X is a naturally occurring component compatible with human
consumption, preferably X has known beneficial health properties. The invention also relates
to organic nutrient salts where X further provides desired nutraceutical properties to the salt
composition.
30 The invention further relates to the organic nutrient salt of Formula | or I(A), wherein
X is a quaternary ammonium compound, e.g. L-carnitine and L-carnitine alkanoyl derivatives
(e.g. acetyl, propionyl and butyryl-L-carnitine), choline and choline derivatives (e.g.
acetylcholine, butyrylicholine and phosphoryicholine). The invention also relates to the
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i nvention relates to organic nutrient salts of Formula | or I(A), wherein X
Is a nutraceutically acceptabl e organic base. In another aspect, the

i nvent i orwoebariss4sso organic nutrient salts of Fornula PcorcA2(d)ooiasber ei n X
is a naturally occurring conponent conpatible with human consunpti on,
preferably X has known beneficial health properties. The invention also

rel at en'gardc outgant saltrnitFormula |all(As, whereip Xisf aibetaie, pidoLiadestinge $qagnitine

el o 00 HerRaRRE (Lig®Secth ofioD) dndURRA Eadiine), B WGRUEABNE AL
quat erimnyorarﬁwﬂmr uﬁlatasntpdbacbrgmg nutrieohadlt phEommda Il -acd(A)i whaeeiraXkiarayy |
derivaf; ﬁ&%chee%\/ L%ghmk L sgrfé' ﬁ%hlpéngn&g{eyn fi! Th ?rﬁ[eﬂhéd fng)ner gLl e and

chol i ne derivat
ph&sphbe wraanid hutegnt SEteofi Ememrla bor b(Ai;omm@elat)éss amlrtethMajrang or potyamimet  sal t

2l kancteiube Hogy flescHO SoBiiale Sodhrll Belifinafhyte, sy P Blidoafant 48 ™ oni”

tri rretthqlhlge yB"enleyeﬁlﬂme alsoy &umtheo reléatas tdére onglaaicemtrﬁemt tshit obiFgemula IrantlfA)ent

21 ys SRR gyl e ERICRT iRl e B : RaroPino SRS B

or ganlar.ld)uBm @déenise), tBGo{pyFidoximeg)a, Vitaminl ( AS- meﬂhgllnmthnon(ne)soamlmeaawn'ﬂm ni ng

0 N BT R E er B S AT B BTG

t he orajjaarlm«t e1gt miperdines Alandaétrarairingl la dneembddiphentnias eelecté!d frdmetheigreup n,

et ) CobERR et S o RPhe aBratip. oM o ot Sl Jofiath cachly or

f ol i ¢ Arginihe. Tx’ngeu anathér @nbadiment, & ishsgledted &’bﬁsth‘eogrbbﬁ hc@hgﬁmgcomgwtlnﬁﬂt sal t
f F wh al ka uper zi ne an
'? et rg:‘?&4 @@mm%a@%@g%‘é%%ﬁehh'sws 'Tea Ls'é?'@%t@ﬁccfs?m*?% heprgﬁ%ﬁ‘ueﬁﬁmes& ng of

chél i netrandriae cdrel guadinder i vative, L-carnitine or a L-carnitine derivative,
and LArginine. In yet another enbodinment, X is selected fromthe group
consisting of nicotinic acid, gamma-am nobutyric acid, L-histidine,
L- | ysi/MWembwomthiomm@b;mmﬁwvmzé/rse A, tetrandrine, and guanine.
/1. Metho ar ti?n of the or ni c nutr|€{1 salts The inventjon
rel at es tod%\e '8 "F'%‘re iR EreseasRs ot ﬁ‘SrPrS?ar?fi‘fe‘ tb%t‘?fQ?”FﬁJ@‘ftT'%'ﬁtsa%Pft s of
t he i e irivention. The opgaanhGriemt gaits ke §@pb#‘ed3ﬂ$£arw sees@fe REnanRly RFQHERT €

ner al a salt 1s fornmed when

toteskllledlntheart ly,
3%%’#1@?4) 5108 36 GRNBIIY. 2 salluscTATeRe D& AL FOMRORSTits CoBR im enteseNtl vent
I S rerga¢kbthefhe ssmhmeahd MY sElPerit GEPAREVERI tTRESORENCARG BBt r'é?ﬁok/@@ either by
precipitation, crystallization, filtration, eva&matl on, drying, freeze

dryi ngfo”?ﬁ“tré‘t'e%rﬂf ciefation. evstaligationo fitration &vapera rd@"'PﬂiJre&lzg&Wl'ﬂQJIQﬁ@e a

cool i r@nirRiion @6 BRCABYVEY Thé ptdtedsr! ﬁha)%l%'lrlit!lt!idét £308IngCdtys tebbbizRsif e 1 tsel f
or when the solution is concentrated
salt precipitates or crystallizes by itself or when the solution is concentrated. The

25 components may be added to the solution in any order and in stoichiometric amounts or at
different ratios. Example of method of preparation is found in Example 1.

Examples of process for forming an organic nutrient salt include, for example, the
steps of (a) dissolving homotaurine and at least one other organic, salt-forming, component
in a solvent together or successively to obtain a solution, and (b) concentrating the solution.

30 Another example of a process includes the steps of (a) dissolving homotaurine or a salt
thereof and a second organic, salt-forming, component in a solvent together or successively
to obtain a solution, (b) concentrating and/or cooling the solution until crystals or powder
appear, and (c) filtering and drying the crystals or powder obtained. A further example of
process includes the steps of (a) dissolving homotaurine or a salt thereof and a second

35  organic, salt-forming component in a solvent together or successively to obtain a solution,
(b) adding a second solvent to the solution until crystals appear or a powder precipitates,
and (c) filtering and drying the crystals or powder obtained.
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conponents may be added to the solution in any order and in stoichionetric
anounts or at different ratios. Exanple of nmethod of preparation is found
i n Exanplwoloiomsasspl es of process for form ng an or gani eCmtai@mniaal t

i nclude, for exanple, the steps of (a) dissolving honotaurine and at | east
one other organic, salt-form ng, conponent in a solvent together or
successi velRpr tesambleaicholmeshrnuetawninate: ied preippresiotpic Bist reacting hometassing twittn .
ANOL NG inhy BORGRS Thd BoLAH SToI0de i 6BSinflatib R walb S 162 alky
honot auri ne "or a salt ereof and a second organic, salt-formng, conpo
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filtering | t he,cryst.al > i chol i ne
honot aur i nzﬂt?% ?@X%P%gage@%bygtﬁt%rn §? Oéryegegf‘ﬁﬁrgg ﬂ@éﬁ%{) Q’gﬁtl Ehggﬁ?i’%h%iopn@p
hydr oxeveeoratiorausdgrveninal fiteeswel arertudedcprasaire wiAltemativély niheatrude progatier and

I r I o L, a . L.sppropapnol . .or. a m xture

ot Sany 20 8 PR EBHEY Wit afler B3t R R BbioBRRRERY renf s her

adequabblrent is evhidhethe pgaduictis sobrhe ot notpokibler Abé yrudeeredlicy araly besisedtaglis or

nmet harm; eOé rﬁit Qanol. The reaction can be perforned at a tenperature

bet wediaBo™6%C and about 100 " C, preferably between about 10 C and about

60 C, nor e Ruriitatioablcgnbéeweene absing A5Carmyed cibaifferétt Erapessds, r oaon as

t enper.at ur.e.._. The crud alt is then obtained by renoving the solvent

e budrra Uz RE, PRSI, eptaaPaAPaR dap R PR TP 8RBl

pri8ss wr oredipitatiomaExanelys of beiverits daitanie dorcitecoatalizetign oc peicipitbtiah iwclubleanot her
m sci b nt s ref erab a solvent in

sol vent., or I xtur,e of ot he l.e solv , . |
whi ch W'Wgu&)ﬁ'gg]ﬁt&n’ i'%wﬂoa@v'ya'fﬁf’h%?f%w usiﬂ?"&.nETWéfec L gXsgy H%C‘f’at%y"tﬁ‘é’ used
S'Sf :c S atwohuolity sdieentUketdres dthdrs|reté.i Eahrinﬂ{els_cbﬂb\&m dikynaicohols JoraretigBL@fizAion
i fferent processes, .such as recrystallization, precipitation, .
chr ondise APER BBt ER Sndab wopan dpes Gean e dadhudanel imighre of
pr eci pwbd af more themanpl es of sol vents suitable for recrystallization or
thout limtatio | oner al kyl al cohol organic

cipitation jnclude, wit| 3
géﬁveﬁt, plﬁrbalkﬂ!nqﬂvgéwmmqtﬁn\ﬁgpet}e, dojieny QEF@HHQ}I“P%” B\REPRUCt e SAleNtt her s,
etc. kxwmdsnatef, dilteri, arlpfopanal)cRIGNSd bpbracitalis @lth iaZstlcbAd sbipért Y&i&oh
wi t hout i r’p t at bon, et hanol , Pro(ganol | jsogr_ anol , butanol, isobutanol, or
m xt uPS BFCPUR BHIARBNR PR ein MiXire | ofeoHier i C%fﬁlsplveaisr omathss gliernative by
di ssolputifigatibhvedde direetipretipitation &Fohe/ Bffduct by addition of a second solvent or a
solvent mixture to the reaction mixture without removing or with partially removing the

nent

25  solvent for the reaction. Further alternative purification is to first precipitate the product from
the reaction mixture by adding a second miscible solvent or a miscible solvent mixture, re-
dissolving the solid by heating the mixture and then cooled the mixture as done in the normal
recrystallization process.

The resulting organic nutrient salt may be administered as is or may be formulated

30 for use in nutrition supplements, as a nutraceutical formulation, or may be used in the
preparation of powders or the like, to be used as a food additive.

[ll. Compositions comprising organic nutrient salts

The composition comprising organic nutrient salts may also comprise other
35 ingredients, including, without limitation, excipients, carriers, diluents as well as other health
products, such as nutrients (e.g. vitamins, minerals, fatty acids (DHA, EPA, and the like),

plant extracts (e.g. a ginko biloba extract, etc)), and the like.

14



(such as water, ethanol, or propanol), followed by precipitation with a
second sol vent (such as acetone, butanone) or a m xture of other m scible
sol vent s.wanotonsu4sal t ernati ve purification involves a diPCeaA2pia@oigsst ati on
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t he r e ) 1 SCI. vent
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O iR Wopteds FlGomaGRs (leBRR Kot e RRiant Bases i hdodiinescy s
(e.g. (eorgemhiotHal dhrgiaac eumeal;ﬁa,it) mbh:x)ié do@éwatdbeuﬂ 5 ioeatfauggrlmi ?gggrt?'r?enzs &ata; ;
Bl BHE 0 RecohaBhd P5lEanebl 2 machishiEbl KBS\ SR8 AR SR G eiracd
nut ri esbous2s to sigouse 0adng, Théreeirefdrably aiveit @oseboumaEOFI@bdut 413 mgamg@gtcfoo; ; ogram
Sl St B 250 8. ot Pre A Y e R S5 GHT S bt BeGNS
i : : i gmrrmlapy:uokeé mghambtaanggem(cohtéﬁt lid tr@rcagamehukmhtogrugweltf ge gﬁmﬁf agaot

a
T G R o o g et Kiogtarmiof suflech e gyl Siemtleus heriipaee apove

sl i géﬁ?ﬁstoﬂﬁé akiohﬁ’gcﬁf&mndwurmb%hteat Whémh b@mmisterfR thé iotg2miciltlight 3B Wbr 5
mlli “L1 gr an .. Addi.ti opal exeﬁl ary doses of honotauri ne

(cont ng AL CATMUINE Banptauringle Qkesy3sdeseof AboHE 58 M9 ghout
500 nmomytaLaMQut 25 to about 300 ny, or about 25 to about 200 ng,

preferably about 25 to about 150 ng, preferably about 25 to about 100 ng,
nore preferably about 50, about 100, about 150 ng, about 200 ng or about

250 g, andvutRicelitabldmiulaliégns y or twi ce daily, or |ower or higher amounts.
Eégrrpl ary ses fqQr haonotaurine (content in the ord%anl c nutrient salt) per

i ncl ude ASARIgae RUtFENt ﬁaﬁroémedfw%ﬁﬁﬂsa@]?? feemplated@rion i agmipistratiay) iata

(twi cewetatdutital U@mﬁbﬁhﬁds”%sﬁgsﬁchﬁﬂa%@ arRf PrécebiOrdsh Qe MRHBWN Gh BgNRLauri ne
content when adm nisterin e organic nutrient salt, for exanple, about

108 g P 1 r?é‘OHGrro?faE?q“wgf\b Hiev @sesenti Javention afiates 519 pgmgpsitions
honot afripRsing effective amounts of an organic nutrient salt as described herein and a suitable

vehicle, as well as methods of using and manufacturing such compositions.
25 The compositions are formulated for oral administration. Suitable acceptable vehicles
include, without limitation, any non-immunogenic carrier or diluent suitable for oral

administration routes.

Preferably, the material(s) of the invention is orally administered. Formulations of the
present invention include those suitable for oral administration. The formulations may
30 conveniently be presented in unit dosage form and may be prepared by any methods well
known in the art of pharmacy. Methods of preparing these formulations or compositions
include the step of bringing into association a material of the present invention with an
acceptable vehicle (e.g. an inert diluent or an assimilable edible carrier) and, optionally, one
or more accessory ingredients. In general, the formulations are prepared by uniformly and
35 intimately bringing into association a material of the present invention with finely divided solid
carriers and then, if necessary, shaping the product. The amount of the nutritive salt material

in such useful compositions is such that a suitable dosage will be obtained.
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a) Nutraceutical formulations The organic nutrient salt of the invention is
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cert ar‘éﬂar@fﬁgoéb'eﬁ%mséeh RE bhih: %Bg'orBﬁorT Qéé@@r%?éj shiéh @é‘)qulfeﬂ'\’dr? Snrn?dnldrﬁ's'[ ant

or rapid rél ease of honotaurine and ditional nutrient e., have

no cosRMRRYNYS: VeERY agems. %h@a{qg(;xa@p@ Cetﬂba'ﬁ?f&/?ﬂ@ glveeros nongstaddid: el ease
0REr  hbsvrberds, e(u@h d@ekawataeﬂ mrftdshuencw\tleusmengo@btmgsft9|e BALILRY stearate,

gastrointestin toler In so of the invention for
oral TGHHIYY rsg‘?""lr A 9 Lyte %”ierﬂjwiﬁ éﬂ& gg”’V[ﬁ“'% pé“'m’%’écfﬁ one or
nor e and caloring agemtd. yn thewapé abtapsorsy tabkets, arfdmlns ase mnd!cemcal tdrﬂ;bosntmhs
di cal ¢j Il er extend such as
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such employed agfillerpinesoft and hard-filled gelatin capsules using such excipients as lactose or
25 milk sugars, as well as high molecular weight polyethylene glycols and the like. Chewable

tablets or else contain one or more components such as sweeteners, flavoring agents and

colorants disclosed above.

Prevention of the action of microorganisms can be achieved by various antibacterial
and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic acid,

30 thimerosal, and the like.
The compositions of this invention can also be administered topically to a subject,
e.g., by the direct laying on or spreading of the composition on the epidermal or epithelial
tissue of the subject, or transdermally via a “patch”. Such compositions include, for example,
lotions, creams, solutions, gels and solids. These topical compositions may comprise an
35 effective amount, usually at least about 0.1%, or even from about 1% to about 5%, of an
agent of the invention. Suitable carriers for topical administration typically remain in place on
the skin as a continuous film, and resist being removed by perspiration or immersion in
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afyl 1 ptstorbaiiNbst canuad BithBRES PHoIplinydaceRite mﬁélateorhydmwpyn Gaaeyial |y,
the carrier is organic in nature and capable of having dispersed or
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5
col or ant ant | oxi dant’s ang ? l'avoring agents disclosed above may al so be
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optionally further comprise buffers.
25 b) Use as food additive
Organic nutrient salt preparation is added in foodstuffs for increasing the uptake of
homotaurine as a neuroprotective and to protect the brain structure associated with memory
and learning, to protect memory function, as well as to sustain brain cell health, to maintain
verbal skills and comprehension ability and to support planning and execution skills, as well
30 as to provide additional health benefits from the additional nutrient(s) present in the organic
nutrient salt. By “foodstuff’ is meant any article that can be consumed, for example, eaten,
drank, or ingested by a subject.
Examples of foodstuffs which can be enriched with nutrients by adding organic
nutrient salt of the invention include, without limitation, beverages (including dry beverage
35 powder), dairy products (e.g., cheese, milk, yogurt, ice cream, etc), bakeries and pastries
(e.g, breads, tortillas, pita breads, rolls, cookies, crackers, pies, cakes, nutritional bars, and
the like), cereals, noodles, meat products (e.g. sausages, jerked beef, etc), fish products,
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Popula
term human subject equally includes human subjects susceptible to neurodegeneration,

neuronal cell loss, or neuronal cell death related or not to amyloid—3 deposition, including an
aging human subject. The term human subject further equally includes human subjects

25  susceptible to memory impairment, loss in verbal skills and comprehension ability, loss in
planning and execution skills, etc.

In certain embodiments of the invention, the human subject is susceptible to benefit
from the methods of the invention, and is selected based on this need. A subject in need
includes subjects that have been identified as having a disease or disorder related to p-

30 amyloid deposition, has a symptom of such a disease or disorder, or is at risk of such a
disease or disorder, and would be expected, based on diagnosis, e.g., medical diagnosis, to
benefit from treatment (e.g., curing, healing, preventing, alleviating, relieving, altering,
remedying, ameliorating, improving, or affecting the disease or disorder, the symptom of the
disease or disorder, or the risk of the disease or disorder).

35 For example, the human subject may be a human over 30 years old, human over 40

years old, a human over 50 years old, a human over 60 years old, a human over 70 years
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or the risk of the disease or disorder). For exanple uman subj ect may

be a huanTIﬁb/térrm3'Qre)0§ﬁtidh" ot %rem?' |§\é‘Psro L{’s@dXS @E§cr%%e %dllﬁgf%tl&’( GLa >0

human over ear

over @6493/'55?%‘308?"(?5"“8” HEJW&H”‘&P@P” {2 ?HQP%‘ Vs aé”ﬁ‘&%@r é%?ﬁpwe j@aush of d or
@thunarisease od copdition. Slisectd enehablectet trédneREfor frévantien fwffﬁé‘,dlslea% ‘615“ ng a

nt
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subj ewell pg patieiris pte)sqm]arsd;lowlr‘g symptoms. Virtually anyone is at risk of developmg a
condition related to Amyloid-B, or neurodegeneration if he or she lives long enough.
Therefore, the present methods can be administered prophylactically to the general
25  population without any assessment of the risk of the subject patient. The present methods
are also useful for individuals who do have a known risk of Alzheimer's disease. Such
individuals include those having relatives who have experienced this disease, and those
whose risk is determined by analysis of genetic or biochemical markers, including brain
plaques diagnosed by imaging methods, e.g., MRI, PET, SPECT etc.. Examples of such
30 imaging methods are discussed in Burggren et al., Current Topics in Medicinal Chemistry,
vol. 2002, no. 2, pp. 385-393, and Sair et al., Neuroradiology, vol. 46, pp. 93-104 (2002).
Alzheimer's disease predisposing factors identified or proposed in the scientific literature
include, among others, a genotype predisposing a subject to Alzheimer's disease;
environmental factors predisposing a subject to Alzheimer’s disease; past history of infection
35 by viral and bacterial agents predisposing a subject to Alzheimer’s disease; and vascular
factors predisposing a subject to Alzheimer's disease. Genetic markers of risk toward
Alzheimer's disease include mutations in the APP gene, particularly mutations at position
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Al zhel mer' s di sease predi sposing factors identified or proposed in the
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plaques or AB deposits in the brain, from about 10 to about 100 percent, or even about 50 to

25 about 100 percent, e.g., 15, 25, 40, 60, 70, 75, 80, 90, 95 or 99%, when compared to levels
prior to treatment. Also, by using the methods of the invention, the healthy cognitive and
memory functions may be enhanced, stabilized, improved, or decline may be prevented, as
well as general well-being of the individual.

In one embodiment, the composition(s) of the invention is administered at a

30 nutraceutically effective dosage for the prevention or treatment of age-associated memory
impairment, mild cognitive impairment, mild-to-moderate cognitive impairment, brain aging,
or memory loss. A “nutraceutically effective” dosage stabilizes cognitive and/or memory
function or prevents a further decrease in cognitive and/or memory function (i.e., preventing,
slowing, or stopping progression).

35

20



Al zhei ner's di sease include nutations in the APP gene, particularly

nmut ati ons at position717 and positions 670 and 671 referred to as the Hardy
and Swediwb 20uwmss4isons respectively (see Hardy et al., TPNS 200906465358
(1997)). QG her markers of risk are nmutations in the presenilin genes, PSl
and PS2, and ApoE4, famly history of AD, hyperchol esterol em a or

at her a4k | (¢9essiif Srgahlvenutrint ealtsmmosMxm to be at risk by a di agnostic
brain i mg t echni one t es brain aﬁtIVI

ol aque deodaBiie A ShingiiRveafod ARy s i metiar FIRBLES RaYCHRCETHER Ehown t 0
be at byiaﬁhllhyteﬂng:ageﬁédt\le atreaht @ﬂmrbrgmawtnemadaltlaemboatld?acbﬂtngp(esé]ﬁ!R’ )

Al zhei.ner! s dj sea AﬁéFessrren ﬁlﬁ»‘? |t|on (" ADAS- C@ Dlsablllty
AssesIMEREOR o m&‘ I'nSSlI%t% BeERA NI BRVIdNgVSE" )
ang/ ornebr;opamyct@hhter a caaipiyct lhamngeai Aﬁﬂﬁrmownrdldl@d dideasé rbramtdhrah wmtmdl ment ,

t he hu su ect exhibits no %oms of Altz%ei rrE{? S, di sease, @]not her
enbodi' NISIGHRS et CQ@“E‘E”Q %fhng eciiye gmerat jga ma "ah%r C(%WH%F'PB °f1
synpt me@f indeatioRl toehe Sulﬁ]ééteémh thenn@ureprotctieii3ostowaad., Ad bsedherein, fiebj ect

i sca B BpuariEaion: MRS aEo st ASHETB| Uk S SURIECHYRREA] PRUTE on

t he | enag/ l%sQIft i iRitiatiol d9 Ped¥skeeSuttag BRIt Gimited RbamheBdedtaiRbRdH B Henal
nifi cantlg reduced from|evels prior to treatnent

d ul
Im&éﬂ@ﬁ@'ﬁ'@nt 08%{836%9 tagpc dhe, astivaliorn ohpbYAroBlr t N2 ReSt WSH RSr cent ,
e g., pﬁ5spf‘%ﬁpas@0A26Qctn7£ion7& cBPas&D), cAbulaciVited As6tRaSENGhdor IdAIcRPH-L ai n

enbodi nents, the human subj ect can have an el evated | evel of anyloid Ab40
and A@&@V%%?n%“@ﬁa?eﬁe'%'Pﬁwt'ﬁﬂdeat%mchfﬂphtaée% calckim Rl ik asetii ng to

t he prnﬁ?é?ﬁtli}bné@btléﬁﬁléi,chﬁngbs |6\E{Qll|tﬁ¥6|sﬁmﬂ5ngf é‘éllﬁ@ﬁctibh@féa@ Ub débeBgdddr Or
greater than about , or greater than about 35 pg/nL, or even

gr eat @S¢l &swpm@mﬁ?ﬂﬁm angh theagrtivationy eff expsessingy ai_oenesdpwrived mocelly/ i,
oRseveRatho about 500 pg/nL. Simlarly, according to sone enbodi nents, the
met hods and conpounds of the present invention help reduce the size and/or
nunber of ASCHIONgU peferiedrspRagirnent; thergigame avﬁﬁlen& yaitmang sempesitiens efbout

100 p@ﬁ& gf@sentQF\ve@\‘gSH a?é)ﬁégd \%9 oh® of RROWE oflt@i@ f@l Vo pFotéet memory 4thctidl; 60

70, when conpar ed evels prior to treatnent.
Al so, t%yvrcej@¢tri§e thpin rﬁérpﬁtwa% aggocigied wibernem@w anchearning, tthsustaim brairv eelisnd

Menor yehiHICid mmamyv@f%aﬁ@hm@c% c%ﬁ@ﬁéﬂe‘nén ABiftpr ga/%%gaeﬁ .515 Ogear{aay be

prevented, as well as general wel I ng o I VI
erBod |ewe¢utlontské18ctm§ﬁ©aiu Qri rayent anf amweldrlhveéatted cdrsaase adroondiior rtedregulate

e R R A

m' | d- tdepomht&*rlataesm;egm tive i rrpal rment, brain aging, or nenory |loss. A
"nutraceut 'T%%l ré’anei\é fnﬁﬁlte'n'y galts and ggmgésa}lons oﬁﬁe ICn?/ rr1]t||<;[nI r\ﬁ%y%rcl:g to amnForate

the course of a disease or condition using any of the following mechanisms (this list is meant

25 to be illustrative and not limiting): slowing the rate of B-amyloid fibril formation or deposition;
lessening the degree of B-amyloid deposition; inhibiting, reducing, or preventing amyloid fibril
formation; inhibiting neurodegeneration or cellular toxicity induced or not by B-amyloid;
inhibiting amyloid induced inflammation in the brain; enhancing the clearance of B-amyloid
from the brain; enhancing degradation of AB in the brain; or favoring clearance of amyloid

30  protein prior to its organization in fibrils, and decreasing the ratio of AB42:AB40 in the CSF or
plasma. In another embodiment, the invention pertains to a method for improving or
preserving cognition and/or memory function in a subject. The method includes
administering an effective amount of a salt of the invention, such that the subject’s cognition
and/or memory function is improved or preserved. The subject’s cognition can be tested

35  using methods known in the art such as CDR, MMSE, DAD, and ADAS-Cog or a subscale
thereof (e.g. a subset of memory-related tests). Improvement or protection of cognition or

21



function or prevents a further decrease in cognitive and/or menory function
(i.e., preventing, slow ng, or stopping progression).Vll. Uses of organic
nut ri ent wal2op/@EmMesconposi ti ons Anot her aspect of the i rCcEmA2009/00658ai Ns to
a nmethod for inhibiting neuronal cell death by admi nistering an effective
anount of an organic nutrient salt or conposition of the present invention.
I n yemenmay hanctamp&c presehie withinetie aontest baithe gresent nevdrionf ibrthereoisi di ng

t t bj e h - l.0i d.
Cond: Pl dtiédnd BReSE e KaronSefihs s B HE R PSRt B R Bhount of
a mat esicampareddo mensbelrs ofa placeltegroup sestoricahventtal an betweehesubsdyjueot testsuch
t hat neur grot ection used. herein

nanr SRERIRIER St Anedt b8 nisfion Al B3 h & Retrdot Fédbng. siawinect” 11 om
cebl dppimgt & B-amplpidr stated dlS’EaISBIdrI @driditionOdsspeiategiswitls cagnitivear rherhonyot

l[imted to: the destabili on.of th t oskel et DNA fra tion; the

act | vADPaiTest By ATBINAeNOaR A Sbiect e aeStve B e T AhL8aNS NIBETt Yt on of

caz pamlnvaﬁilom Wmfrémtthd a_hm‘hl ﬂétgh&@ﬂ@ﬁ oﬁtlhé/szjectﬁé cdgniien Tals\r@éasd_redftiy any

enaonu Ses In nma nmedi at Clrophages; calciumin ux Into a

col | - ChisegrRRnadesones teshangee rhontealiFEd che- gt ot upti on of cel

j unct i ;Jns |It€i]§(ﬂd> Be dnﬁe%ﬁiﬁd&ﬁétaﬂhé}éve’ib@ﬁms anel Hang@dl bre BYEﬁé‘d 2élr'feirpgxg amfl the

a Ilvatl on O express| on enes | nvojl ve a ccordailn 0O a

ﬁéf e PPERI OLSHYIRS ﬁewﬁat'qnﬁeg%agsﬁ.a@ rﬂﬁq‘i EWSS sagl"tag’eér?&déﬁ?ﬁ?és‘?”tc%‘ﬁ@s t he

pr eselby théseamue@rar@rrang@se@ré AieafN® Y enBdhfpadéed Withih @hd SOUpRDBS thedplekentect
otect the brain structure assom ated with nenory and

functi
I ear mr}ysnthrb '\E‘Hg? *ng'[)YaA‘t'??‘ Rhese values ANd [aNgRBIMAYA1SP B tiisaHPREEiar|lewelng
conpr ghessf #rargei | ity, to support planning and execution skills, to treat
or prevent an anyloid- b related disease or condition, to regulate

production of or levels of anyloid b (Ab) peptides, and to prevent, reduce,
of9 n&ﬂm&t@ﬂeﬁ@@ﬁsi tion in a subject. The organic nutrient salts and
conposi ti ons cétaih BMbbanimtd, M HRa¥nid Hutriept é’é\ﬁ'drﬂr@nﬁ)dsmgn§9éﬁo$@n@io fhedi sease
or condition using any of the follow ng nechanisms (this [ist is nmeant to

be i | INY&ption iceB %ﬁ]dJsﬁgt'”l FRRCOMHg Y s\ﬂf'fbmphée%@nﬁatf@raﬁeusc Aanglesi angtheyr i |

f or mahi,pacemkical A tthetonlpdsitsny a&omﬁg dﬁ&@%éﬁi.orbaﬁamé)éﬂeslﬁml dthétn:;
i nhi biting, reducing, or preventing anylo bril formation; inhibiting

neur omﬁ@%&t'atawpro?utteépvmaéragteewcwy apha@@&vfhopr ntt Ceraim_emmadENents,
| phyi blsyméigusﬁéanyouﬁ bé}?éhﬁ?eé'mbd%l'n%ﬂﬁatﬂh@n chipbdifork’ g;lé Nihe® HBRGSA SednNBe

cl earance of b-anyloid fromthe brain; enhanC|n radation of Ab in the
br ai n2deynistereer icARCWTesty awide Hie admiBtationotesi [ﬂﬂ&r@@elﬁlé ang/obr gratherat i on

in fi l%irbé*eutlé‘éldaégﬁ?rﬁ\aéér‘?ﬂn Mo ddithirits O hﬂ&%p%s gﬁf inGetiddl &l dama. 1N

anot her enbodi ment, the invention pertains to a net | mpr ovi ng or
administered prlor or subsequent to administration of a therapeutlc and/or another

nutraceutical agent. The at least a therapeutic and/or another nutraceutical agent can be
25  effective for treating the same or different disease, disorder, or condition.

Methods of the present invention include administration of one or more organic
nutrient salts or compositions of the present invention and one or more therapeutic and/or
other nutraceutical agents provided that the combined administration does not inhibit the
therapeutic efficacy of the one active ingredient and/or does not produce adverse

30 combination effects.

In certain embodiments, compositions of the present invention can be administered
concurrently with the administration of the therapeutic and/or the other nutraceutical
therapeutic agent, which can be part of the same composition as, or in a different
composition from, that containing the organic nutrient salts of the present invention. In

35  certain embodiments of combination therapy, the combination therapy comprises alternating
between administering a composition of the present invention and a composition comprising

a therapeutic and/or another nutraceutical agent, e.g., to minimize adverse side effects
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memantine (Namenda™), and others, e.g. R-flurbiprofen (Flurizan™). The compositions
according to the invention could also be combined with vaccines and antibodies for the
25  prevention or treatment of AD. The composition can also be combined with natural products,
nutraceuticals and dietary supplements, including, without limitation, vitamins and minerals,
polyunsaturated fatty acids of the Omega group (e.g. omega 3), Galanthamine (also as a
nutraceutical), Gotu Kola, dimethylaminoethanol and extracts of Gingko biloba.

30 IX.Standard Methods for testing the compositions of the invention.

The organic nutrient salts, and nutraceutical composition or food additive according
to the invention can be further analyzed, tested or validated using a variety of in vitro assays,
or in vivo assays to confirm their safety, bioavailabity, neuroprotection, their capability to
deliver the nutrients, etc. Assays for assessing these parameters are widely described in the

35 literature and they are part of the general knowledge and expertise of the skilled in the art.
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25

Those skilled in the art will recognize, or be able to ascertain using no more than

routine experimentation, numerous equivalents to the specific procedures, embodiments,
claims, and examples described herein. Such equivalents are considered to be within the
scope of this invention and covered by the claims appended hereto. The contents of all

30 references, issued patents, and published patent applications cited throughout this
application are hereby incorporated by reference. The invention is further illustrated by the
following examples, which should not be construed as further limiting.

EXAMPLES
35 The Examples set forth herein below provide exemplary preparation of certain
representative compositions of the invention.
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(see e. Yao ain termnation
of Celslagii agcordirg Lcethellmlentlm gre prepargdt he ATPLite-Mr) |uni nescence assay
(Packard Bi oSci ences Co.), and the ATP concentrations are neasured on a
TopCount NXT(r) counter (Packard Bi oSci ences Co.)).

Example 1: Preparation of the organic nutrient salt of carnitine and homotaurine:

25 L-carnitine inner salt (10.6 g, 0.066 mole) was dissolved in water (15 mL) with brief
heating. To the solution was added homotaurine (9.16, 0.066 mole) with constant stirring.
More water (10 mL) was added to give a clear solution. Solvent was evaporated under
reduced pressure. The residual solid was suspended in isobutanol (30 mL); and the mixture
was concentrated to dryness under reduced pressure. The isobutanol treatment was

30 repeated with a second portion of 15 mL isobutanol. The residual material (18.0 g) was
suspended in acetone (200 mL) and the mixture was stirred overnight at room temperature.
The solid material was collected by filtration, dried at 60 ‘C under vacuum, giving a white
crystalline powder (17.8 g). 'H-NMR spectrum of the product was recorded in D,O (see
Figure 1).

35
Example 2: Preparation (2-hydroxyethyl)trimethylammonium 3-amino-1-propanesulfonate
(choline homotaurinate)
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that  AgelifF BETER o FR%Gsl GRS R ety bl G TR O
Bm vuamhemrarvmi[ngitn’ebat :%dmg_tempmamceaior Bamgasparafblwrsamﬁemsmta_timemg(nbm:t tht het
road. scope Q e _enbodi nent s _are, approxjnations e nuneric al ues se
£ or ¢ il $0T8 6950 e F anaspotm P DsBl Bl BRSPS T by (e e e OiRel bt BlralPa ' “any
numer befale thalneg, stépwever, inherently contain certain errors resulting from
variations in experinents, testing neasurenents, statistical analyses and

such. The present invention also relates to novel conpositions and the
pr epatiad i spiutiohe bistafned Tas f edricentratgd diet ahyness axraiapl regucskels pradsareh grtdry

th ' [ Si i .gnd/ [ ' of
T FaEae 2o S oS BuslsBer s s TuaherarBRATD, el k. Grdvea
| i m tahitosslidqbetiveen ppeandiipggyli scl osure in any way whatsoever. Those

skilled in the art will pronptly recognize appropriate variations fromthe
procedures both as to solvents, proportions, conponents, and as to

condi To @salfdvé Sofe WiisCHiRIed iddpr&saiel @BERL), hRE tHEOMPAITE BhiaifeywhE heated
y.avai owi ng exanple is presented to

comrey ¢j al i lable. Accordingly, the foll
1 bt %m{eggit‘a el o éﬁ!eagagwgoracm B Inipn ¥as ﬂl@%ﬁd@ﬁ??'dﬂ e
P2Ce P atedtberdtiRNPTRe FiasETd? RAjstdis doinfeld WAL bRIKBAMME Sithy Wifta alal ref. Faeni tine
and homotaurine: L-camtine jnner salt (10. GT%, 0. 066 nol e) was di ssol ved
in walBFY V88 stred inaR jrepyater bath for 0.5 to 1"hour. The crystalline solid’'was collected
by filtration, washed with isopropanol (5 x 25 mL) and dried in a vacuum oven at 60 "C
overnight (or 24 to 72 hours), to give a white crystalline powder product, 110.5 to 111 g (91
to 92% yield): mp., 110-111°C; "H NMR (D0, reference to DOH at 4.80 ppm) 1.87 (br-pent,
25  2H), 2.74 (br-t, 2H), 2.95 (br-t, 2H), 3.21 (s, 9H), 3.53 (br-m, 2H), 4.07 (br, 2H); ES-MS (m/z,

positive mode) 104, 346; ES-MS (m/z, negative mode) 138, 380.

Procedure 2:

At room temperature, homotaurine (69.6 g, 0.500 moles; in-house material from Sigma

30  production) was added in one portion to a stirred choline hydroxide solution (141.4 g 45 wt.%
in methanol, 0.522 moles of choline hydroxide). Methanol (50 mL) was added to wash the
flask’s wall. The mixture was stirred for 20 min, with brief-heating, or until the solid
disappeared.
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heating. To the solution was added honotaurine (9.16, 0.066 nole) with
constant stirring. More water (10 nL) was added to give a clear solution.
Sol vent wwe 2ewapesrsat ed under reduced pressure. The resi doalCAR009%0016538S
suspended in isobutanol (30 nL); and the m xture was concentrated to
dryness under reduced pressure. The isobutanol treatnent was repeated with

a sechmB@ire! was Sfowkd t'&‘-cdo?&pkﬂo?fn%mpeﬁ!@ré 88d eHeasolvait Q\Fdsaﬂen{ol@d Gnxm was

suspended in acetone (200 i) ture was sti gverni ght at room

t enpelPtATY PEAPOTREN g fl@ﬁ'rh»at*bﬁemer%@ r&6¢heéc‘i5e&>>b37 hf-‘.f?%l?%q? inpteramag§oat 60 C
underey4R6r4ER with ¥ihBBold1 0@l $tocdive b Anlté BEldAVRAAI (a&aut& 3g)g) 1H NMVR spectrum
of the product was recorded in D20 (see Figure 1 Exanpl e 2: Preparation
(2- hydr oxyet hyl ) tri met hyl ammoni um 3- ami no- 1- propanesul fonate (choline
hgrot-piy é&lﬁtrﬁétgv\é v@gsggégol\;]e?dllp%t %ﬂ%n§f1<1859ﬁ9dgwgla cléhr, BRALSLERNGIARL Ur €,
honot aur I ne was ad i'n~oné portion to a stirred
chol i e heidiianxwde ag@md toaogl Mso@fndemngrawre oenrsbfurthes pooled i BRAsRowvatep. 53

mol es ﬂf\ &8 ) Tpé‘rélpﬁdjﬁ{att% %‘i‘@)as F?:%L ISP R udFEhiR R V\[a§9edﬂmt% iMRgafedded to

wash e I nner wal e mxture was stirred room

t enpesaid at’n@nblo(ﬁ X325 mily aindried for @amisoRnd fgthenased i avaewnt ﬁweat ' Gone
cases HadS daf 118y be renoved by

filt r%\‘tefnﬁ)' be eé‘mgé’fﬁ %ﬁ@%g}g@egﬁg%‘gﬁ@i%ﬁ ggya:irﬁe% was concentrated to
dtfQ/ness under reduced pressure (rotary evaporator) and the solid residual

(bet w133 alfpeSlndderf sBhpfiba ot Bl Bloryigs I THE (U NS o5 1y )

and twas mcx;tstailtzedtﬁltom etednoi/déo bt &te olid hatefibleras cadlestedrwashgyl itceowatef | ux to

s 70 Bt AR oty BEUEL oy B OB BB proclel @B YRR The' S urry

was stirred in an ice-water bath for 05t01hour The crystalline solid
col | ected by_fi 25 nL) and dried
;,\ﬁ)sa va ._..--=,=-‘. i

(br-t, d5_( tathanol oy ( -lm , E
ES-MB (1 2.2 pod)i t isperapaae))  104.Ye346: EsDﬁ/é (i zMVane ativéo%de 94_33%, 380.

Procedufe 23 At| r gprdpanpler §t urko hojmot1auro ng 1169116 |9, 024610 nlosy
i n-hous¢ ne4 erifal idopRIPanbld™  No 1105 | 110-111 ~1900 91.3
5 isopropanol No 110.5 n/a ~1600 91.3

2 All the reactions were done with a scale of 0.50-mole homotaurine.

® Estimated by proton NMR peak integration. Residual solvent can be reduced or removed

entirely through further drying under different conditions.

¢ Calculated using the amount of product obtained from a single recrystallization; second crop
20 of product not included.

It is understood that the examples and embodiments described herein are for
25 llustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of

this application and scope of the appended claims.

30
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production) was added in one portion to a stirred choline hydroxide
solution (141 .4 g 45 w. % in nethanol, 0.522 noles of choline hydroxide).
Met hanol WBQomlis4488s added to wash the flask's wall. TheCmCa2000v6E3
stirred for 20 min, with brief-heating, or until the solid disappeared. The
m xture was allowed to cool to roomtenperature and the solvent was renoved
on a rotary evaporator (the final bat@GLAMSerature reached 55 C). The
residual material was coevaporated with ethanol (100 nlL) to give a white
solid material (about 133 g). The solid material was dissolved in hot

et hanotfl. ( 12Anitganiogiutiierg salt of tharformeid: or | ess sol uti on. The sol uti on was
allowed to cool to roomtenperature, and further cooled in an ice-water
bath for 30 mn. The solid material was collected through filtration,
washed with ice-water cold ethanol (4 x-25 nmL), air-dried for 20 mn., and
further dried in a vacbum oven at 60 vernight, to give a white
crystalline powder: 85 MR~ -11 . The,filtrate and washi ngs
wer e conbi ned and evap ?%&Zg@%g/;?ﬂ% SS. Theqkﬁgidmgmanaterial was
recrystallized fromethanol (40 .~Thg solid material was collected,
wasfied i ce-water cold ethanol, and drie (vacuum oven), giving the second
crop of product (20 g, 16% . Table. 'ﬁff the re aration of choline
honot auri nate All the reactions were éﬁﬂ%' th a scale of 0.50-nvole

honot awhémeeh b Esti mated by proton NVR peak integration. Residual solvent

can be reduged or renoved enti .t.hro further dr nder different
condi ti ons. %ds CHIXeT Ut 88’“8%“%&5 CPWé”%tﬂ%ﬁ a8tf i g?ﬁj%t %d&% %aﬁ%rgc PF% ra'%m ngl e
rﬁcrysﬁ@idtyzat: on; sgco% grop of product not i ncl uded. flt ||sI under st ood

t t he ex es enbodi e S erein are i ustratlve
pu?(i)oses onlengaﬂ'?.l at%ﬁ'?”@'a??’lﬂﬂ%”er?gcﬁeé fe FrB’ﬁ's "Gy QF@HB@O@@S??P 19" P2V R H e of

w | bﬁtoﬁgm\ﬂﬁ@ﬂt&dmﬁlﬁg pﬁ,@smsgkﬂ lled in the art and are to be included
within the s |r|t and purvi ew of this a&{)%‘fci and sco e of. the ﬁﬁended
Cl &1 s, LAl BT 1 &5 GREhcEDssEre A TEhdr ssiectarord dir BB aRRit 9 her of n
X is ap siPRHN corrponent conpri sing at | east one basi c, acidic, catl on| o
or anionic noiety; Y is an additional rrgonen sel ectqe)g fromt

consi sting BfS 6’?{5‘&‘?1396 Sﬁlﬁcteﬁ(ﬁrroﬁaﬁ‘?@r%‘éﬂ ?Or\s HA9 AGCi odsan ‘%rtfsr@'ﬁtw 'ﬁd n
ar g5 eaghthbpdapapsaitt |y an integer selected fromthe group consisting of 1,

or a nutraceutically acceptable salt thereof.

2. The organic nutrient salt of claim 1, having the formula:
/\/\
H N // I\ [Xn+]
n
20 Formula [(A)
Wherein,

X is an organic component comprising a cationic or protonated basic moiety; and
n is an integer selected from the group consisting of 1, 2, and 3;
or a nutraceutically acceptable salt thereof.
25
3. The organic nutrient salt of claim 1 or 2, wherein X is selected from the group
consisting of; L-carnitine, acetyl-L-carnitine, propionyl-L-carnitine, butyryl-L-carnitine,
choline, acetylcholine, butyrylcholine, L-arginine and phosphoryicholine.
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2, and 3 ; and p is an integer selected fromthe group consisting of 0 , 1,
2, and 3, wherein when pis 0, then Y is absent; or a nutraceutically
accept ablwozalwossdser eof . 2 . The organic nutrient salt eCTaAzdewodiesBavi ng
the formula: Formula | (A) Werein, X is an organic conponent conprising a
cationic or protonated basic noi ety, and n is an integer selected fromthe
group LOHSIAtduéiQyOsfupblenﬂen,t campriSing aor organiot marient tsiatt sccgrdingctopambpee 4l t

t hereof. 3 ganic nutrient salt of claiml1l or 2 , wherein Xis

sel ected frﬂ?mﬁg’ roup consisting of; L-carnitine, acetyl-L-carnitine,
propi onyl - L- cam tine, butyr yI L-carnitine, choline, acetylcholine,

compr 181 g ActpfiFd Reednt BAPraag el pieHRly Trchsal s GpbKa PSR 0TS

S .5 A nut ra@f&ilﬁmnciatlo Tanpeautracenticippceepitatde aarrier.gani ¢ nutrient salt
according to any one of claim1l to 3 and a nutraceutically acceptable
carrier. 6 . A preparation conprising an organic nutrient salt according to
any ong of A'p@éﬂﬁréhoh(bo&ﬁrl@rnglwexgém& hetripntesaiaatordimgad ahpode sLigahrehtnd s and

food stuffs, ic nutrient cording to any one of
claiml to %' us? B‘rth%PEﬁﬂamt'ﬁﬂ oﬁgquéﬂpﬁlﬁ@@mscﬁ?dsf%ocs Stt‘)&% of t%e or gaﬁl c

nutrient salt according to any one of claiml1l to 3, for protectlng rrem)ry
function. 9 . Use of the or?@nlc nutrient salt accordln

cl Wl ms71 t oUse of Hie prgapicutirgt SAk asryriRade rqﬁ‘ét%”ree"fa@@@m & gd %W?\V@Q%r y

and | ear ni ngeyrdfrotddsién.of the organic nutrient salt according to any one of
clains 1 to 3, for sustaining brain cells health. 11. Use of the organic
nutrient salt according to any one of clains 1 to 3, for nmintaining verbal

skillsgand ggaRk ﬂ*@&@bﬁue rdidnt Xt a&é’ordub§ o @hy tohe oPreg@ni CtoBitfoi pritectiagt
according to any one of clainms 1 to 3, for supporting plannlng and

execution seMagy fupgtionse of the organic nutrient salt according to any one
ofyg£laim1l to 3 , for treating or preventing a disease or condition in

whi ch Arryl oid- b proteins or Pe ptides are
Use of the organic nutrient salt according to any one of claims 1 to 3, for protecting

the brain structure associated with memory and learning.

10. Use of the organic nutrient salt according to any one of claims 1 to 3, for sustaining
20 brain cells health.

11. Use of the organic nutrient salt according to any one of claims 1 to 3, for maintaining

verbal skills and comprehension ability.

25 12 Use of the organic nutrient salt according to any one of claims 1 to 3, for supporting

planning and execution skills.

13. Use of the organic nutrient salt according to any one of claim 1 to 3, for treating or
preventing a disease or condition in which Amyloid-B proteins or peptides are

30 present.

14. A process of making an organic nutrient salt of any one of claims 1 to 3, wherein said
process comprises the step of contacting homotaurine or a salt thereof and an
organic component having a basic or cationic moiety in solution.

35

15. The process of claim 14, further comprising isolating the crude product.
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present. 14. A process of making an organic nutrient salt of any one of
clains 1 to 3, wherein said process conprises the step of contacting

honot aur iwe 20r0/&448l t t hereof and an organi ¢ conponent raTiaago@/doa&Bc or
cationic noiety in solution. 15. The process of claim 14, further
conprising isolating the crude product.16. The process of claim 15, wherein
sai d i $®! at TR peéceBs i dlgime 1Dy wag@posaiti iedlatiny dtepnissdonel By eMaporatiotess of
claim 15, wherein said isolating step is done by precipitation or

crystal | i zatWB®FS- 18. The process of any one of claims 14 to 17, wherein
said process further conprises the step of purifying the crude product. 19.
The process_of claim 18, wherein said purifying step,conprises. ..

recrysial i 23§ i%‘?ﬁes‘icﬂjf Gl gé’owgg@"b?a' I'g! %gteﬁh'ér%qrﬁng%lipﬁec'p'tat'on or

recy ystal | i ggétafpat@npri ses the step of dissolving the crude product in a

| ower al kyl al cohol solvent at a tenperature between 35C and the boiling
point of the | ower al kyl alcohol solvent. 21. The process of claim 20,

wher ei fig sai fhé prREs@bkihy ahé ehakimsS148) 6T twekréinaaiceploaesy fuither tampisepanol .
22. The process of claim2 1, wherein said | ower alkyl alcohol is

i sopr opanol theztep afrurifingibg sruge RIAUGne of clains 14 to 22, wherein said
organi ¢ conponent having a cationic noiety is choline hydroxide. 24. A

conpound or_pol ynor ph thereof, produced by the process of any one of clains
141G o 3. The process of claim 18, wherein said purifying step comprises recrystalfization.

20. The process of claim 19, wherein said recrystallization comprises the step of
dissolving the crude product in a lower alkyl alcohol solvent at a temperature

between 35°C and the boiling point of the lower alkyl alcohol solvent.

15
21. The process of claim 20, wherein said lower alkyl alcohol is selected from ethanol
and isopropanol.
22. The process of claim 21, wherein said lower alkyl alcohol is isopropanol.
20

23. The process of any one of claims 14 to 22, wherein said organic component having a

cationic moiety is choline hydroxide.

24, A compound or polymorph thereof, produced by the process of any one of claims 14
25 to 23.
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