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57 ABSTRACT

A process for improving the health of a subject, the process
comprising orally administering a composition comprising
hydroxytyrosol to the subject to provide the subject with a
daily dose of about 0.1 to about 750 .mu.g hydroxytyrosol per
kg of body weight, and a dietary supplement in dosage unit
form for oral administration, the dosage unit form comprising
a composition containing about 1 microgram to about 50
milligrams hydroxytyrosol or an ester or salt thereof.
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NUTRITIONAL SUPPLEMENTS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a Divisional Application of U.S. Ser.
No. 12/853,908 filed Aug. 10, 2010, which claims priority to
U.S. Provisional Application Ser. No. 61/232,503, filed Aug.
10, 2009, U.S. Provisional Application Ser. No. 61/235,203,
filed Aug. 19,2009, and U.S. Provisional Application Ser. No.
61/313,487, filed Mar. 12,2010, all of which are incorporated
herein by reference in its entirety.

FIELD OF THE INVENTION

The present invention relates to compositions comprising
various vitamins, minerals, and anti-oxidants and methods
for using these compositions for dietary or nutritional supple-
mentation in, for example, subjects experiencing a diseased
or physiologically stressful state or simply attempting to
maintain good health.

BACKGROUND OF THE INVENTION

Nutrition plays a critical role in maintaining and restoring
good health. When the body faces disease or physiological
stress, proper nutrition plays an increasingly important role.

The characterization and marketing of naturally and non-
naturally occurring antioxidants is receiving widespread
attention in the everyday lives of many people today. Certain
food groups having high levels of antioxidants are believed to
provide prophylactic health benefits. Therefore, a myriad of
supplements, herbal formulations, and herbal extracts are
being marketed to consumers. In many cases, these compo-
sitions are promoted without solid scientific foundation. Cur-
rently, there is increased scientific interest in the role of anti-
oxidants and the part they play in human health by reducing
excessive free radicals.

There are two distinct mechanisms for cell death. Apopto-
sis is the result of “normal” or programmed cell death.
Through this physiological process cells are routinely elimi-
nated, giving balance to the proliferation of new cells. During
apoptosis the outer membrane of the cell forms “bubbles”
known as blebs. The content of the cells becomes incased in
the blebs. The blebs separate from the cell and are digested by
nearby cells or macrophages. This orderly process greatly
reduces toxicity to surrounding cells.

Necrosis is the other form of cell death. This is not a
programmed event and is known as “accidental” death. This
pathological process occurs when cells are exposed to
extreme stress, chemical insult, and resultant free radical
damage. The early stages of necrosis involve a swelling of the
cell called oncosis. During oncosis the cell and its organelles
begin to swell due to an exchange in the cell’s potassium to
sodium ratios. Necrosis, after the oncosis stage, is an explo-
sive event where the cells contents stream directly into the
surrounding cells environment causing damage and an
immune response. Controlling necrosis during the early
oncosis stage is important. Up to this point, necrosis is a
reversible event. The morphology of cells dying by necrosis
centers on changes in the cell’s permeability. Hengartner M
O, The biochemistry of apoptosis. Nature 407: 770-776,
2000. Osmotic changes take place during an exchange of
cytosol potassium and extracellular sodium. Early stage
necrosis, known as oncosis, is characterized by the dilation or
swelling of the cell and its organelles due to this exchange.
Cell survival of this non-programmed event is dependent

20

25

30

35

40

45

50

55

60

65

2

upon repairing the cell’s membrane and stopping the flow of
sodium ions into the cells interior. Repair of the cell’s mem-
brane and improvement in the cell’s environment to more
homeostatic conditions are paramount to survival

Quiescence is the counterpart to proliferation and is a nor-
mal part of the cell cycle. The cell’s replicative cycle involves
a myriad of molecular events that occur during the quiescent
state (G.sub.0) and trigger the progression to the prereplica-
tive (G.sub.1) phase. Cosenza S C, Owen T A, Soprano D R,
Soprano K J, Evidence That the Time of Entry into S is
Determined by Events Occurring in Early G.sub.1. J Biologi-
cal Chem 263; 12751-12758; 1988. The G.sub.0 phase rep-
resents not just the absence of signals for mitosis but an active
repression of the genes needed for mitosis. This is an impor-
tant distinction since cancer cells cannot enter G.sub.0 and as
a consequence become immortal.

During quiescence, a cell will reduce in size yet remain
dynamic and metabolically active. A quiescent cell is more
notable for what it does not do such as synthesize DNA.
Coller H A, Sang [, Roberts ] M, A New Description of
Cellular Quiescence. PLos Biology. 4:0329-0349.2006. Qui-
escent cells are in a “state-of-readiness,” like hibernation,
waiting for the appropriate signal that it is once more time to
move to the G.sub.1 phase. Cells have a built-in conservation
mechanism allowing it to survive for extended periods. Gray
JV, Petsko G A, Johnston C, Ringe D, Singer R A, Werner-
Washburne M, “Sleeping Beauty”: in Saccharomyces cerevi-
siae. Microbiology and Molecular Biology Reviews. 68:2;
187-206:2004. If the cell remains in the quiescence state for
an extended period, however, its ability to proliferate dimin-
ishes. Stated differently, the longer a cell stays in abnormal
quiescence the more likely it becomes that the cell will die via
necrosis. Just as with early stage necrosis, however, early
quiescence is a reversible event that can be corrected by
changing the cell’s environment and reduction of free radicals
in the cell’s environment appears to be critical to the reversal
process. See, e.g., Coller H A, Sang L, Roberts J M, 2006 A
New Description of Cellular Quiescence. PLoS Biol 4(3):
e83. doi:10.1371/journal.pbio.0040083.

SUMMARY OF THE INVENTION

Among the various aspects of the invention may be noted
compositions for and methods of maintaining and restoring
good health, compositions for and methods of treating an
oxygen free radical-associated disease or condition, compo-
sitions for and methods of administration of an antioxidant
and optionally, other dietary supplements to a subject in need
thereof, and compositions for the inhibition and treatment of
necrosis and extended quiescence that result in cellular necro-
sis instead of normal proliferation.

Briefly, therefore, the present invention is directed to com-
positions and methods for reversing damage to cells and, in
particular, compositions and methods for promoting quies-
cence in at risk cells for the purpose of repairing aging and
diseased cells. The compositions are in the form of dietary
and nutritional supplements and are used by subjects experi-
encing a reduction in immune status or experiencing the
effects of cellular failure associated with aging. For example,
the compositions may reduce moles and skin tags in favor of
normal skin cell proliferation.

Another aspect of the invention is a process for improving
the health of a subject, the process comprising orally admin-
istering a composition comprising hydroxytyrosol to the sub-
ject to provide the subject with a daily dose of 0.05 to 0.75
micrograms of hydroxytyrosol per kilogram of body weight.
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In another embodiment, the daily dose is about 0.1 to about
750 micrograms of hydroxytyrosol per kilogram of body
weight.

Another aspect of the invention is a dietary supplement in
dosage unit form suitable for oral administration. In one
embodiment, the dosage unit form comprises a composition
containing about 1 to about 50 micrograms hydroxytyrosol.
In another embodiment, the dosage unit form comprises a
composition containing about 1 microgram to about 50 mil-
ligrams hydroxytyrosol.

Other objects and features will be in part apparent and in
part pointed out hereinafter.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Surprisingly, it has been discovered that good health may
be maintained or even improved by the administration of
hydroxytyrosol in accordance with the present invention. In
general, larger doses tend to produce greater effects, with the
preferred dosage also depending, at least in part, upon weight,
metabolism, individual body chemistry and the primary moti-
vation for administering the composition. For example, if the
hydroxytyrosol were being administered for a pre-existing
condition the dosage may be significantly greater than if it
were being administered as part of a preventative regimen.

In general, in one embodiment the dose of hydroxytyrosol
administered to a person is about 0.05 to about 0.75 micro-
grams per kilogram of body weight. In one embodiment, the
dose of hydroxytyrosol administered to a person is about 0.1
to about 0.5 micrograms per kilogram of body weight. For
example, for a person having a body weight of about 75
kilograms, the dose of hydroxytyrosol is about 8-10 .mu.g to
about 30-40 .mu.g, with the dosage depending upon whether
the hydroxytyrosol is being administered as part of a preven-
tive regimen or to treat a pre-existing condition (alone, or in
combination with one or more other active pharmaceutical
agents as part of a co-therapy regimen). As part of a preven-
tative regimen, the average adult (i.e., about 75 kgs) may take
about 9 .mu.g of hydroxytyrosol per day whereas if a pre-
existing condition is being treated, a higher dosage of 36
.mu.g, for example, would be indicated.

Depending upon the route of administration and the pur-
pose, greater doses of hydroxytyrosol may be administered.
For example, significantly lesser amounts of hydroxytyrosol
may be absorbed when the route of administration is oral as
compared to parenteral or other forms of systemic adminis-
tration. For oral delivery, therefore, the daily dose of hydroxy-
tyrosol administered orally may be about 0.05 micrograms to
about 750 micrograms per kilogram of body weight. By way
of further example, in one embodiment, the daily dose of
hydroxytyrosol administered orally to a person is about 1 to
about 75 micrograms per kilogram of body weight. By way of
further example, in one embodiment, the daily dose of
hydroxytyrosol administered orally to a person is about 5 to
about 50 micrograms per kilogram of body weight. By way of
further example, in one embodiment, the daily dose of
hydroxytyrosol administered orally to a person is about 10
micrograms to about 40 micrograms per kilogram of body
weight. For example, in one embodiment, for a person having
a body weight of about 75 kilograms, the daily dose of
hydroxytyrosol is about 0.5 to about 50 milligrams, with the
dosage depending upon whether the hydroxytyrosol is being
administered as part of a preventive regimen or to treat a
pre-existing condition (alone, or in combination with one or
more other active pharmaceutical agents as part of a co-
therapy regimen). By way of further example, the daily dose
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othydroxytyrosol may be about 0.5 to about 5 milligrams. By
way of further example, the daily dose ot hydroxytyrosol may
be about 0.75 to about 4milligrams. By way of further
example, the daily dose of hydroxytyrosol may be about 1 to
about 3 milligrams. By way of further example, the daily dose
of hydroxytyrosol may be about 1.25 to about 2.75 milli-
grams. As part of a preventative regimen, the average adult
may take about 1.3 milligrams of hydroxytyrosol per day
whereas if a pre-existing condition is being treated, a higher
dosage of 2.6 milligrams, for example, would be indicated.

In certain embodiments, the hydroxytyrosol is adminis-
tered parenterally and the daily dose is about 0.05 to about 10
micrograms per kilogram of body weight per day. In one
embodiment, the daily dose of hydroxytyrosol parenterally
administered to a person is about 0.1 to about 5 micrograms
per kilogram of body weight per day. In another such embodi-
ment, the daily dose of hydroxytyrosol parenterally adminis-
tered to a person is about 0.1 to about 1 microgram per
kilogram of body weight. In another such embodiment, the
daily dose of hydroxytyrosol parenterally administered to a
person is about 0.1 to about 1 micrograms per kilogram of
body weight. For example, for a person having a body weight
of about 75 kilograms, the parenterally administered daily
dose of hydroxytyrosol may be about 5 micrograms to about
750 micrograms, with the dosage depending upon whether
the hydroxytyrosol is being administered as part of preventive
regimen or to treat a pre-existing condition (alone, or in
combination with one or more other active pharmaceutical
agents as part of a co-therapy regimen). By way of further
example, the parenterally administered daily dose of
hydroxytyrosol may be about 10 micrograms to about 500
micrograms. By way of further example, the parenterally
administered daily dose of hydroxytyrosol may be about 10
micrograms to about 250 micrograms. As part of a preventa-
tive regimen, the average adult (i.e., about 75 kgs) may take
about 10 micrograms of hydroxytyrosol per day whereas if a
pre-existing condition is being treated, a higher dosage of 150
micrograms or less would be indicated.

In general, hydroxytyrosol may be administered in a single
dose or multiple doses to achieve a target daily dose. For
example, for certain embodiments the hydroxytyrosol is pro-
vided ina formulation that will provide, in a single daily dose,
about 0.05 to about 0.75 micrograms of hydroxytyrosol per
kilogram of body weight per day, preferably about 0.1 to
about 0.5 micrograms of hydroxytyrosol per kilogram of
body weight per day. Alternatively, for such embodiments the
hydroxytyrosol is provided in a formulation that will provide,
in two or more doses over the course of a day, about 0.05 to
about 0.75 micrograms of hydroxytyrosol per kilogram of
body weight per day, preferably about 0.1 to about 0.5 micro-
grams of hydroxytyrosol per kilogram of body weight per
day. In general, for such embodiments a single dose in dosage
unit form will contain at least about 1 microgram hydroxyty-
rosol but no more than about 50 micrograms hydroxytyrosol.
More typically, for such embodiments a single dose in dosage
unit form will contain will contain at least about 5 micro-
grams hydroxytyrosol but no more than about 40 micrograms
hydroxytyrosol. For example, in one embodiment, a single
dose in dosage unit form will contain at least 8 micrograms
hydroxytyrosol, but no more than about 36 micrograms
hydroxytyrosol.

As noted, greater amounts of hydroxytyrosol may be
included in the dosage unit form when the intended route of
administration is oral. For example, typical dosage forms for
oral administration include tablets, pills, capsules, gelcaps,
caplets, and the like. A single dose, therefore, may comprise
a single tablet, pill, capsule, gelcap, caplet or the like, or two
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or more tablets, pills, capsules, gelcaps, caplets, and the like.
In general, dosage forms for oral administration may contain
0.1 to 50 milligrams of hydroxytyrosol. For example, in one
embodiment, the dosage unit form contains 1 to 25 milli-
grams hydroxytyrosol. By way of further example, in one
embodiment, the dosage unit form contains 1 to 20 milli-
grams hydroxytyrosol. By way of further example, in one
embodiment, the dosage unit form contains 1 to 15 milli-
grams hydroxytyrosol. By way of further example, in one
embodiment, the dosage unit form contains 1 to 10 milli-
grams hydroxytyrosol. By way of further example, in one
embodiment the dosage unit form contains 2.5 to 7.5 milli-
grams hydroxytyrosol. In some embodiments, the dosage unit
form contains somewhat less, e.g., 0.1 to 5 milligrams of
hydroxytyrosol. For example, dosage forms for oral admin-
istration may contain 0.5 to 4 milligrams of hydroxytyrosol.
By way of further example, dosage forms for oral adminis-
tration may contain 0.75 to 3 milligrams of hydroxytyrosol.
By way of further example, dosage forms for oral adminis-
tration may contain 1 to 3 milligrams of hydroxytyrosol. By
way of further example, dosage forms for oral administration
may contain 1.25 to 2.75 milligrams of hydroxytyrosol.

In addition to hydroxytyrosol, the compositions of the
present invention may contain N-acetyl cysteine and/or an
additional component that improves the health or viability of
cells. Such additional components, for example, may include
other antioxidants, vitamins, minerals, and/or amino acids.
Non-limiting examples of other antioxidants include ascorbic
acid (vitamin C) and its salts, ascorbyl esters of fatty acids,
ascorbic acid derivatives (e.g., magnesium ascorbyl phos-
phate, sodium ascrobyl phosphate, and ascorbyl sorbate),
EGCG, oleuropein, tocopherol (vitamin E), tocopherol sor-
bate, tocopherol acetate, other esters of tocopherol, tyrosol,
butylated hydroxy benzoic acids and their salts, gallic acid
and its alkyl esters such as propyl gallate, uric acid and its
salts and alkyl esters, sorbic acid and its salts, lipoic acid,
amines (e.g., N,N-diethylhydroxylamine and amino-guani-
dine), sulthydryl compounds (e.g., glutathione), dihydroxy
fumaric acid and it salts, glycine pidolate, arginine pilolate,
nordihydroguaiaretic acid, bioflavinoids, curcumin, lysine,
methionine, proline, superoxide dismutase, resveratrol, and
other polyphenols. In another embodiment, the composition
comprises hydroxytyrosol, N-acetyl cysteine, and one or
more of cystine, cystine derivatives, vitamin C, tannic acid,
vitamin E, vitamin E derivatives, catechin, niacin, unsatur-
ated fatty acids, vitamin P, vitamin Q, glutathione, isofla-
vones, guava, selenium, oleuropein or other polyphenol(s). In
one embodiment, the composition comprises hydroxytyro-
sol, N-acetyl cysteine and one or more of glycine, L-taurine,
L-proline, niacinamide (vitamin B3), pyridoxine (vitamin
B6), and methylsulfonylmethane.

In one embodiment, the composition contains non-amino
acid additives such as aloe vera, oat extract, hyaluronic acid,
betaglucan or like substance to provide glycosaminoglycans
for extracellular matrix protection. Vitamins may be addi-
tives, especially vitamins A/D3, all B vitamins and all stable
C vitamins. Omega 3 and 6 fatty acids will be balanced with
the greater percentage being 3. In one embodiment, the com-
position may contain other antioxidants, anti-inflammatory
agents and tissue repair ingredients known to have wound
healing benefits. For example, in one embodiment, the com-
position contains olive leaf extract, vitamin A/D3, Vitamin C,
and essential fatty acids from olive oil, canola oil, safflower
oil, borrage oil and sunflower oil. Also preferably, olive leaf
extract is present in the composition of the present invention.

In one embodiment, the composition contains N-acetyl
cysteine and hydroxytyrosol and the weight ratio of N-acetyl
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cysteine to hydroxytyrosol to between 1:1 and 50:1, respec-
tively. In one embodiment, the composition contains N-acetyl
cysteine and hydroxytyrosol and the weight ratio of N-acetyl
cysteine to hydroxytyrosol is between 10:1. and 30:1, respec-
tively. For example, in one such embodiment, the composi-
tion contains N-acetyl cysteine and hydroxytyrosol and the
weight ratio of N-acetyl cysteine to hydroxytyrosol is
between 20:1 and 25:1, respectively.

In one embodiment, the composition contains glycine and
hydroxytyrosol and the weight ratio of glycine to hydroxyty-
rosol to between 1:1 and 50:1, respectively. In one embodi-
ment, the composition contains glycine and hydroxytyrosol
and the weight ratio of glycine to hydroxytyrosol is between
30:1and 40:1, respectively. For example, in one such embodi-
ment, the composition contains glycine and hydroxytyrosol
and the weight ratio of glycine to hydroxytyrosol is about
35:1, respectively.

In one embodiment, the composition contains [-taurine
and hydroxytyrosol and the weight ratio of L-taurine to
hydroxytyrosol to between 1:1 and 50:1, respectively. In one
embodiment, the composition contains [.-taurine and
hydroxytyrosol and the weight ratio of L-taurine to hydroxy-
tyrosol is between 20:1 and 50: 1, respectively. In one embodi-
ment, the composition contains [-taurine and hydroxytyrosol
and the weight ratio of L-taurine to hydroxytyrosol is
between 30:1 and 40:1, respectively. For example, in one such
embodiment, the composition contains [.-taurine and
hydroxytyrosol and the weight ratio of L-taurine to hydroxy-
tyrosol is about 35:1, respectively.

In one embodiment, the composition contains [-proline
and hydroxytyrosol and the weight ratio of L-proline to
hydroxytyrosol to between 1:1 and 20:1, respectively. In one
embodiment, the composition contains L-proline and
hydroxytyrosol and the weight ratio of L-proline to hydroxy-
tyrosol is between 1:1 and 10:1, respectively. In one embodi-
ment, the composition contains [-proline and hydroxytyrosol
and the weight ratio of L-proline to hydroxytyrosol is
between 1:1 and 5:1, respectively.

In one embodiment, the composition contains methylsul-
fonylmethane and hydroxytyrosol and the weight ratio of
methylsulfonylmethane to hydroxytyrosol to between 1:1
and 30:1, respectively. In one embodiment, the composition
contains methylsulfonylmethane and hydroxytyrosol and the
weight ratio of methylsulfonylmethane to hydroxytyrosol is
between 5:1 and 25:1, respectively. In one embodiment, the
composition contains methylsulfonylmethane and hydroxy-
tyrosol and the weight ratio of methylsulfonylmethane to
hydroxytyrosol is between 10:1 and 20:1, respectively.

In one embodiment, the composition contains niacinamide
and hydroxytyrosol and the weight ratio of niacinamide to
hydroxytyrosol to between 1:1 and 10:1, respectively. In one
embodiment, the composition contains niacinamide and
hydroxytyrosol and the weight ratio of niacinamide to
hydroxytyrosol is between 1:1 and 5:1, respectively. In one
embodiment, the composition contains niacinamide and
hydroxytyrosol and the weight ratio of niacinamide to
hydroxytyrosol is between 1:1 and 2:1, respectively.

In one embodiment, the composition contains pyridoxine
and hydroxytyrosol and the weight ratio of pyridoxine to
hydroxytyrosol to between 1:1 and 10:1, respectively. In one
embodiment, the composition contains pyridoxine and
hydroxytyrosol and the weight ratio of pyridoxine to
hydroxytyrosol is between 1:1 and 5:1, respectively. In one
embodiment, the composition contains pyridoxine and
hydroxytyrosol and the weight ratio of pyridoxine to
hydroxytyrosol is between 1:1 and 2:1, respectively.
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In one preferred embodiment, the composition of the
present invention contains hydroxytyrosol, N-acetyl cysteine
and optionally one or more of glycine, [-taurine, L-proline,
niacinamide (B3), pyridoxine (B6), and methylsulfonyl-
methane. In one example of this embodiment, the weight ratio
N-acetyl cysteine to hydroxytyrosol is between 1:1 and 50:1,
respectively, the weight ratio glycine to hydroxytyrosol is
between 1:1 and 50:1, respectively, the weight ratio of L-tau-
rine to hydroxytyrosol is between 1:1 and 50:1, respectively,
the weight ratio of L-proline to hydroxytyrosol is between 1:1
and 20:1, respectively, the weight ratio of niacinamide to
hydroxytyrosol is between 1:1 and 10:1, respectively, the
weight ratio of pyridoxine to hydroxytyrosol is between 1:1
and 10:1, and the weight ratio of methylsulfonylmethane to
hydroxytyrosol is between 1:1 and 30:1. In another example
of this embodiment, the weight ratio N-acetyl cysteine to
hydroxytyrosol is between 10:1 and 30:1, respectively, the
weight ratio glycine to hydroxytyrosol is between 30:1, and
40:1, respectively, the weight ratio of L-taurine to hydroxy-
tyrosol is between 20:1, and 50:1, respectively, the weight
ratio of L-proline to hydroxytyrosol is between 1:1 and 10:1,
respectively, the weight ratio of niacinamide to hydroxytyro-
sol is between 1:1 and 5:1, respectively, the weight ratio of
pyridoxine to hydroxytyrosol is between 1:1 and 5:1, and the
weight ratio of methylsulfonylmethane to hydroxytyrosol is
between 10:1 and 30:1. In another example of this embodi-
ment, the weight ratio N-acetyl cysteine to hydroxytyrosol is
between 20:1, and 25:1, respectively, the weight ratio glycine
to hydroxytyrosol is between 30:1, and 40:1, , respectively,
the weight ratio of L-taurine to hydroxytyrosol is between
30:1, and 40:1, respectively, the weight ratio of L-proline to
hydroxytyrosol is between 1:1 and 5:1, respectively, the
weight ratio of niacinamide to hydroxytyrosol is between 1:1
and 2:1, respectively, the weight ratio of pyridoxine to
hydroxytyrosol is between 1:1 and 2:1, and the weight ratio of
methylsulfonylmethane to hydroxytyrosol is between 10:1
and 20:1.

In each of the aforementioned embodiments, the compo-
nents of the composition of the present invention may option-
ally be present in the form of an ester or a physiologically/
pharmaceutically acceptable salt. Exemplary esters include
the mono-, di- and triesters of hydroxytyrosol with (un)sat-
urated carbonic acids R—COON, whereby R is an alkyl or
alkenyl chain having 2 to 22 carbon atoms. Exemplary phar-
maceutically acceptable salts refers to salts prepared from
pharmaceutically acceptable non-toxic acids, including inor-
ganic salts and organic salts. Suitable non-organic salts
include inorganic and organic acids such as acetic, benzene-
sulfonic, benzoic, camphorsulfonic, citric, ethenesulfonic,
fumaric, gluconic, glutamic, hydrobromic, hydrochloric,
isethionic, lactic, malic, maleic, mandelic, methanesulfonic,
mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sul-
furic, tartaric acid, p-toluenesulfonic and other pharmaceuti-
cally acceptable salts as provided in Stahl and Wermuth
“Pharmaceutical Salts Properties, Selection, and Use”, 1st
Ed, Wiley-VCH, 374 (2002). Thus, for example, the hydroxy-
tyrosol may be provided as hydroxytyrosol acetate which
releases hydroxytyrosol in the stomach or intestine.

For use in the composition of the present invention,
hydroxytyrosol may be derived from natural sources or pre-
pared by chemical synthesis. For example, the hydroxytyro-
sol may be obtained as an extract of, or otherwise derived
from, olive leaves, olive fruits and vegetation water of olive
oil production. When obtained as an extract, for example, of
olive leaves, the extract will contain hydroxytyrosol, tyrosol,
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oleuropein, and other polyphenols. In one preferred embodi-
ment, the hydroxytyrosol is obtained as an olive leaf extract of
Olea europaea.

Oxygen radical absorbance capacity (“ORAC”) is a
method of measuring antioxidant capacities in biological
samples (Wu, X., et al., Journal of Agricultural and Food
Chemistry 52:4026-4037 (2004). The assay measures the
oxidative degradation of the fluorescent molecule (either
beta-phycoerythrin or fluorescein) after being mixed with
free radical generators such as azo-initiator compounds. Anti-
oxidants inhibit the free radical range damage to the fluores-
cent compound and prevent the reduction in fluorescence and
the results are compared to the known antioxidant Trolox™
with the ORAC results expressed as Trolox™ equivalents
(6-Hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic Acid;
TE) per gram of sample. One ORAC unit is defined as micro-
moles of Trolox Equivalence (TE) per gram or liter of the
sample.

Taking into account the dose of hydroxytyrosol, other com-
ponents of the hydroxytyrosol containing composition, and
other components of a daily diet, it is also preferred that the
total oxygen radical absorbance capacity, ORAC, consumed
by a person, not exceed about 6,000 Trolox equivalents (TE)
per day. In one embodiment, the total ORAC value is at least
about 2,000 and less than 6,000 TE per day. In a more pre-
ferred embodiment, the daily dose of hydroxytyrosol is coor-
dinated with the subject’s diet to provide the subject with a
daily total oxygen radical absorbance capacity of less than
5,500 TE per day. In a more preferred embodiment, the daily
dose of hydroxytyrosol is coordinated with the subject’s diet
to provide the subject with a daily total oxygen radical absor-
bance capacity of about 3,000 to about 5,000 TE per day. In
general, it is preferred that the daily dose of hydroxytyrosol
that is systemically bioavailable to the subject may constitute
about 10% to about 75% of this total; stated differently it is
preferred that the daily dose. More typically, the hydroxyty-
rosol (or an ester or salt thereof) may constitute about 20% to
about 60% of this total. In certain embodiments, the hydroxy-
tyrosol (or an ester or salt thereof) may constitute about 30%
to about 50% of this total.

As previously noted, the route of administration may affect
the rate and extent of absorption of hydroxytyrosol. Taking
this into account, i.e., taking into account the fraction of an
administered dose that is not absorbed or for whatever reason
is not systemically bioavailable to the subject, it is generally
preferred that the administered dose provide the subject with
atleastabout 100 but less than about 6,000 TE of systemically
bioavailable hydroxytyrosol per day. In general, it is preferred
that the administered dose provide the subject with at least
about 250 TE of systemically bioavailable hydroxytyrosol
per day. In certain embodiments, it is preferred that the
administered dose provide the subject with at least about 500
TE of systemically bioavailable hydroxytyrosol per day. In
other embodiments, it is preferred that the administered dose
provide the subject with at least about 750 TE of systemically
bioavailable hydroxytyrosol per day. Typically, however, the
administered dose will provide the subject with less than
about 5,000 TE of systemically bioavailable hydroxytyrosol
per day. More typically, the administered dose will provide
the subject with less than about 4,000 TE of systemically
bioavailable hydroxytyrosol per day. In some embodiments,
the administered dose will provide the subject with less than
about 3,000 TE of systemically bioavailable hydroxytyrosol
per day. In certain embodiments, the administered dose will
provide the subject with less than about 2,500 TE of systemi-
cally bioavailable hydroxytyrosol per day. By way example,
therefore, in one such embodiment, the administered dose
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provides the subject with about 250 to 4,000 TE of systemi-
cally bioavailable hydroxytyrosol per day. By way of further
example, in one such embodiment, the administered dose
provides the subject with about 500 to 3,500 TE of systemi-
cally bioavailable hydroxytyrosol per day. By way of further
example, in one such embodiment, the administered dose
provides the subject with about 750 to 3,000 TE of systemi-
cally bioavailable hydroxytyrosol per day. By way of further
example, in one such embodiment, the administered dose
provides the subject with about 750 to 2,000 TE of systemi-
cally bioavailable hydroxytyrosol per day.

Compositions containing hydroxytyrosol may be formu-
lated in any conventional manner. Proper formulation is
dependent upon the route of administration chosen. Suitable
routes of administration include, but are not limited to, oral,
parenteral (e.g., intravenous, intraarterial, subcutaneous, rec-
tal, subcutaneous, intramuscular, intraorbital, intracapsular,
intraspinal, intraperitoneal, or intrasternal), topical (nasal,
transdermal, intraocular), intravesical, intrathecal, enteral,
pulmonary, intralymphatic, intracavital, vaginal, transure-
thral, intradermal, aural, intramammary, buccal, orthotopic,
intratracheal, intralesional, percutaneous, endoscopical,
transmucosal, sublingual and intestinal administration.

Pharmaceutically acceptable carriers for use in the compo-
sitions of the present invention are well known to those of
ordinary skill in the art and are selected based upon a number
of factors: hydroxytyrosol concentration and intended bio-
availability; the disease, disorder or condition being treated
with the composition; the subject, his or her age, size and
general condition; and the route of administration. Suitable
carriers are readily determined by one of ordinary skill in the
art (see, for example, J. G. Nairn, in: Remington’s Pharma-
ceutical Science (A. Gennaro, ed.), Mack Publishing Co.,
Easton, Pa., (1985), pp. 1492-1517, the contents of which are
incorporated herein by reference).

In general, oral routes of administration are preferred. For
oral administration, the hydroxytyrosol containing composi-
tions are preferably formulated as tablets, dispersible pow-
ders, pills, capsules, gelcaps, caplets, gels, liposomes, gran-
ules, solutions, suspensions, emulsions, syrups, elixirs,
troches, dragees, lozenges, or any other dosage form which
can be administered orally. Techniques and compositions for
making oral dosage forms useful in the present invention are
described in the following references: 7 Modern Pharmaceu-
tics, Chapters 9 and 10 (Banker & Rhodes, Editors, 1979);
Lieberman et al., Pharmaceutical Dosage Forms: Tablets
(1981); and Ansel, Introduction to Pharmaceutical Dosage
Forms 2nd Edition (1976).

The compositions of the invention for oral administration
comprise an effective amount of hydroxytyrosol in a pharma-
ceutically acceptable carrier. Suitable carriers for solid dos-
age forms include sugars, starches, and other conventional
substances including lactose, talc, sucrose, gelatin, car-
boxymethylcellulose, agar, mannitol, sorbitol, calcium phos-
phate, calcium carbonate, sodium carbonate, kaolin, alginic
acid, acacia, corn starch, potato starch, sodium saccharin,
magnesium carbonate, tragacanth, microcrystalline cellu-
lose, colloidal silicon dioxide, croscarmellose sodium, talc,
magnesium stearate, and stearic acid. Further, such solid dos-
age forms may be uncoated or may be coated by known
techniques; e.g., to delay disintegration and absorption is
administered systemically, in a single dose or multiple doses.

The hydroxytyrosol containing compositions of the
present invention may also be preferably formulated for
parenteral administration, e.g., formulated for injection via
intravenous, intraarterial, subcutaneous, rectal, subcutane-
ous, intramuscular, intraorbital, intracapsular, intraspinal,

20

25

30

35

40

45

50

55

60

65

10

intraperitoneal, or intrasternal routes. The compositions of
the invention for parenteral administration comprise an effec-
tive amount of hydroxytyrosol in a pharmaceutically accept-
able carrier. Dosage forms suitable for parenteral administra-
tion include solutions, suspensions, dispersions, emulsions or
any other dosage form which can be administered parenter-
ally. Techniques and compositions for making parenteral dos-
age forms are known in the art.

Suitable carriers used in formulating liquid dosage forms
for oral or parenteral administration include nonaqueous,
pharmaceutically-acceptable polar solvents such as oils,
alcohols, amides, esters, ethers, ketones, hydrocarbons and
mixtures thereof, as well as water, saline solutions, dextrose
solutions (e.g., DW5), electrolyte solutions, or any other
aqueous, pharmaceutically acceptable liquid.

Suitable nonaqueous, pharmaceutically-acceptable polar
solvents include, but are not limited to, alcohols (e.g., .alpha.-
glycerol formal, .beta.-glycerol formal, 1,3-butyleneglycol,
aliphatic or aromatic alcohols having 2-30 carbon atoms such
as methanol, ethanol, propanol, isopropanol, butanol, t-bu-
tanol, hexanol, octanol, amylene hydrate, benzyl alcohol,
glycerin (glycerol), glycol, hexylene glycol, tetrahydrofurfu-
ryl alcohol, lauryl alcohol, cetyl alcohol, or stearyl alcohol,
fatty acid esters of fatty alcohols such as polyalkylene glycols
(e.g., polypropylene glycol, polyethylene glycol), sorbitan,
sucrose and cholesterol); amides (e.g., dimethylacetamide
(DMA), benzyl benzoate DMA, dimethylformamide,
N-(.beta.-hydroxyethyl)-lactamide, N,N-dimethylacetamide
amides, 2-pyrrolidinone, 1-methyl-2-pyrrolidinone, or poly-
vinylpyrrolidone); esters (e.g., 1-methyl-2-pyrrolidinone,
2-pyrrolidinone, acetate esters such as monoacetin, diacetin,
and triacetin, aliphatic or aromatic esters such as ethyl capry-
late or octanoate, alkyl oleate, benzyl benzoate, benzyl
acetate, dimethylsulfoxide (DMSO), esters of glycerin such
as mono, di, or tri-glyceryl citrates or tartrates, ethyl ben-
zoate, ethyl acetate, ethyl carbonate, ethyl lactate, ethyl ole-
ate, fatty acid esters of sorbitan, fatty acid derived PEG esters,
glyceryl monostearate, glyceride esters such as mono, di, or
tri-glycerides, fatty acid esters such as isopropyl myristrate,
fatty acid derived PEG esters such as PEG-hydroxyoleate and
PEG-hydroxystearate, N-methylpyrrolidinone, pluronic 60,
polyoxyethylene sorbitol oleic polyesters such as poly
(ethoxylated)30-60 sorbitol poly(oleate)2-4, poly(oxyethyl-
ene)15-20 monooleate, poly(oxyethylene)15-20 mono
12-hydroxystearate, and poly(oxyethylene)15-20 mono rici-
noleate, polyoxyethylene sorbitan esters such as polyoxyeth-
ylene-sorbitan monooleate, polyoxyethylene-sorbitan mono-
palmitate, polyoxyethylene-sorbitan monolaurate,
polyoxyethylene-sorbitan monostearate, and Polysorbate™
20, 40, 60 or 80 from ICI Americas, Wilmington, Del., poly-
vinylpyrrolidone, alkyleneoxy modified fatty acid esters such
as polyoxyl 40 hydrogenated castor oil and polyoxyethylated
castor oils (e.g., Cremophor™ EL solution or Cremophor™
RH 40 solution), saccharide fatty acid esters (i.e., the conden-
sation product of a monosaccharide (e.g., pentoses such as
ribose, ribulose, arabinose, xylose, lyxose and xylulose, hex-
oses such as glucose, fructose, galactose, mannose and sor-
bose, trioses, tetroses, heptoses, and octoses), disaccharide
(e.g., sucrose, maltose, lactose and trehalose) or oligosaccha-
ride or mixture thereof with a C4-C22 fatty acid(s)(e.g., satu-
rated fatty acids such as caprylic acid, capric acid, lauric acid,
myristic acid, palmitic acid and stearic acid, and unsaturated
fatty acids such as palmitoleic acid, oleic acid, elaidic acid,
erucic acid and linoleic acid)), or steroidal esters); alkyl, aryl,
or cyclic ethers having 2-30 carbon atoms (e.g., diethyl ether,
tetrahydrofuran, dimethyl isosorbide, diethylene glycol
monoethyl ether); glycofurol (tetrahydrofurfuryl alcohol
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polyethylene glycol ether); ketones having 3-30 carbon
atoms (e.g., acetone, methyl ethyl ketone, methyl isobutyl
ketone); aliphatic, cycloaliphatic or aromatic hydrocarbons
having 4-30 carbon atoms (e.g., benzene, cyclohexane,
dichloromethane, dioxolanes, hexane, n-decane, n-dodecane,
n-hexane, sulfolane, tetramethylenesulfon, tetramethylene-
sulfoxide, toluene, dimethylsulfoxide (DMSO), or tetrameth-
ylenesulfoxide); oils of mineral, vegetable, animal, essential
or synthetic origin (e.g., mineral oils such as aliphatic or
wax-based hydrocarbons, aromatic hydrocarbons, mixed ali-
phatic and aromatic based hydrocarbons, and refined paraffin
oil, vegetable oils such as linseed, tung, safflower, soybean,
castor, cottonseed, groundnut, rapeseed, coconut, palm,
olive, corn, corn germ, sesame, persic and peanut oil and
glycerides such as mono-, di- or triglycerides, animal oils
such as fish, marine, sperm, cod-liver, haliver, squalene,
squalane, and shark liver oil, oleic oils, and polyoxyethylated
castor oil); alkyl or aryl halides having 1-30 carbon atoms and
optionally more than one halogen substituent; methylene
chloride; monoethanolamine; petroleum benzin; trolamine;
omega-3 polyunsaturated fatty acids (e.g., alpha-linolenic
acid, eicosapentaenoic acid, docosapentaenoic acid, or
docosahexaenoic acid); polyglycol ester of 12-hydroxys-
tearic acid and polyethylene glycol (Solutol.RTM. HS-15,
from BASF, Ludwigshafen, Germany); polyoxyethylene
glycerol; sodium laurate; sodium oleate; or sorbitan
monooleate.

Without seeking to limit the invention or to be bound by
any particular theory, it is believed that promoting or main-
taining cell health of the cells of a mammal by administering
a therapeutically effective amount of a composition of the
present invention may act through one or more of the follow-
ing mechanisms: a) treating or preventing oncosis or
extended quiescence ofthe cells; b) maintaining or increasing
the amount of adenosine triphosphate (ATP) in the extracel-
Iular spaces within a mammal; ¢) repairing the cell mem-
branes within a mammal; d) restoring the normal osmotic
balance across the cell membranes or stopping the flow of
sodium ions in the cells; e) activating quiescence in cells that
have not moved normally through the cell cycle; f) protecting
against free radical damage to the cell, its organelles and the
extracellular spaces; g) protecting against cellular necrosis
during the pre-lethal stages; h) restores the cellular balance
between NAD and NADH in favor of NAD; 1) activates the
FOXO03a protein necessary to place a cell into quiescence
during the cellular repair process; and j) restores endogenous
MnSOD necessary for mitochondrial repair.

In the present invention, an “effective amount” or “thera-
peutically effective amount” of a compound or of a compo-
sition of the present invention is that amount of such com-
pound and/or composition that is sufficient to effect beneficial
or desired results as described herein. In terms of treatment of
a mammal, e.g., a human patient, an “effective amount™ is an
amount sufficient to treat, reduce, manage, palliate, amelio-
rate, or stabilize a condition, such as a non-congenital oncosis
or extended quiescence of the cells of a mammal, or both, as
compared to the absence of the compound or composition.

Having described the invention in detail, it will be apparent
that modifications and variations are possible without depart-
ing the scope of the invention defined in the appended claims.
Furthermore, it should be appreciated that all examples in the
present disclosure are provided as non-limiting examples.

EXAMPLE 1
Rheumatoid Arthritis Case-Study

Rheumatoid arthritis (RA) is a chronic disease that affects
approximately 2.1 million people in the United States,
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according to the Arthritis Foundation, with 70 percent of the
patients being women. Worldwide about 2 percent of the
population has RA. It is characterized by pain, stiffness and
swelling in the joints. RA is unlike osteoarthritis (OA), which
is associated with age, obesity and injury. RA occurs when the
body’s immune system fails to protect the joint tissue from
bacteria and viruses. This immune system failure leads to
painful and swollen joints that may eventually cause perma-
nent disability.

In a research survey done for the Arthritis Foundation that
included 500 RA patients and 200 physicians, it was found
that more than two-thirds claimed the disease prevented them
from living a fully productive life. Many felt that it impeded
their social life and led to a feeling of loneliness and isolation.
Study highlights include: 81 percent felt they were no longer
in control of their lives 80 percent found small tasks like
getting dressed became a major effort 70 percent gave up
exercise and household chores at their worst 66 percent
claimed getting out of bed was more difficult 50 percent gave
up social activities with family and friends

Ina study authored by Dr. Roxabella Torres, Dr. Fred Wolfe
and Kaleb Michaud and presented at the annual American
College of Rheumatology (ARC) Scientific Meeting it was
found that more than 40 percent of RA patients had difficulty
affording their medical care. The study showed: 37.3 percent
did not buy drugs 32.3 percent reported having moderate
difficulty paying for care 8.2 percent had great difficulty
paying for care 7.1 percent skipped surgery because of costs

A 59 year-old Caucasian woman has been suffering from
rheumatoid arthritis, with inflammatory symptoms and patel-
lofemoral syndrome for the last ten years. Pain became
unbearable for about three months, temporarily tapered off,
but then returned. She began experiencing pain daily, with
more intensity at night.

She was originally prescribed piroxicam, and later pre-
scribed nabumetone, which are commonly prescribed for
osteoarthritis and rheumatoid arthritis. She also takes part in
occupational therapy and paraffin wax treatments of the
hands.

Her symptoms made it difficult to move and she especially
suffered from severe back pain. It was an effort to just get out
of'bed. Most days it was very difficult to get to sleep because
her hands and legs would ache. Routinely, the pain in her legs
would wake her during the night and it limited the amount of
time she could spend outside gardening, tending flowers, and
exercising during the day.

She then began taking four capsules of formula 5260C
daily by mouth everyday, two in the morning and two at
bedtime. Each capsule contains olive leaf extract (hydroxy-
tyrosol 7% standardized), supplemented with glycine, L-tau-
rine, N-acetyl-L-cysteine, methylsulfonylmethane, L-pro-
line, niacinamide, and pyridoxine HCI and provided her with
adaily dose of 21 mg. hydroxytyrosol. No other changes were
instituted in diet or lifestyle.

Within two weeks the patient was able to get out of bed
without pain, and get through the day with optimism. At week
three, the patient was able to use stairs and get up and down
from the floor and experienced a substantial reduction in pain.
Atweek four, the patient was able to go outside and play with
the grand children and participate in family activities that she
had not experienced in several years.

The most promising aspect of the trial was the cost savings
and improved quality of life experienced by the patient due to
the cessation of her prescription medications. Within four
weeks the patient was able to discontinue the following medi-
cations:
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ACETAMINOPHEN (EXTRA STRENGTH): TABLET,
500 MG/1 TAB strength, take 1000 mg ORAL—prn

CALCIUM CARBONATE (CALCIUM): TABLET, 600
MG/1 TAB strength, take 600 mg ORAL—BID

FEXOFENADINE: TABLET, 60 MG/1 TAB strength,
take 60 mg ORAL—BID prn AR

NABUMETONE: TABLET, 500MG/1 TAB strength, take
1-2 tab ORAL—BID prn tenosynovitis.

According to the patient: “I noticed a difference in the way
I feel since using the trial product. I noticed that I was able to
kneel and play with my grandkids without great effort in
getting up from the floor and I stopped requiring the daily
routine of [nabumetone] to get going or to quiet my pain
before going to bed. My hip pain is gone and it is no effort to
climb stairs as it was before. I truly feel half my age! It’s been
a true miracle for me, especially thinking back to those days
of lying in bed knowing how bad I hurt and wondering how
much more pain my future would hold.”

Patient has meet with her physicians and the findings of this
study are part of her medical records.
References

1. J Rheumatol 2000 October; 27(10):2343-6 2. J Biol
Chem 2000 Jan. 14; 275(2):721-4 3. Am J Clin Nutr 2000
January; 71(Suppl):3495-518S 4. J Indian Rheumatol Assoc
2004;12:139-42. J Am Coll Nutr 2003 August; 22(4):311-15.
J Hum Nutr Dietet 2003 16:97-109

EXAMPLE 2
Hepatitis C

Hepatitis C is an acute and chronic liver disease caused by
infection with the Hepatitis C virus. In the United States, the
virus is responsible for affecting more than 3 million people
or 1.6% of the population. Approximately 17,000 new cases
in the US are reported each year.

The disease is characterized by fever, fatigue, malaise,
nausea, vomiting, abdominal pain, jaundice, grey-colored
bowel movements, dark urine and joint pain. The physical
condition can also lead to emotional stress. Statistics show
that up to 85% of people with the infection develop lifelong
illness. Of these people, 60-70% will develop chronic liver
disease; 10-20% will develop cirrhosis; 1-5% will develop
liver cancer, according to the Centers for Disease Control and
Prevention.

A 56 year-old Caucasian woman has suffered from hepa-
titis C for more than 25 years. She was treated with interferon
for 12 months more than 10 years ago. Several years ago, she
received 15 months of treatments with interferon and ribavi-
rin, resulting in severe anemia, which required weekly injec-
tions to manage. Because of the disease, she has also experi-
enced problems with low energy, insomnia and significant
pain, all symptoms that have interfered with normal daily
functions.

At the commencement of the study, the patient was unable
to get out of bed and had difficulty with breathing, which was
painful. She was unable to perform daily chores including
cooking, cleaning and yard work. These conditions required
external care and supervision. The patient was not on pre-
scription medicines at the time the trial commenced and
remains prescription drug free.

She then began taking four capsules of formula 5260C
daily by mouth everyday, two in the morning and two at
bedtime. Each capsule contains olive leaf extract (hydroxy-
tyrosol 7% standardized), supplemented with glycine, L-tau-
rine, N-acetyl-L-cysteine, methylsulfonylmethane, L-pro-
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line, niacinamide, and pyridoxine HCI and provided her with
adaily dose of 21 mg. hydroxytyrosol. No other changes were
instituted in diet or lifestyle.

Within one week there were dramatic results in the
patient’s ability to breath without pain, get out of bed and get
through the day with optimism. At week two the patient was
cooking for herself, had an improved mental outlook and
experienced a substantial reduction in pain. At week three the
patient was able to go outside and mow the lawn and rake
leaves, activities that she had not experienced in more than a
year.

Six weeks into the treatment the patient felt well enough to
plan a lifelong dream trip to Tanzania. At week eight she left
for atwo-week vacation in Tanzania and was able to complete
the trip without issue. The trip included daily activities of
walking and hiking. The patient has returned and continues to
improve. She has returned to work part time.

According to the patient: “I feel that I have a lot more
energy and can stand up straight. My pain has decreased, and
my quality of sleep increased. I have been told that I act more
like my ‘old self”. In addition, she reports the added benefits
of'less hair loss and improved outlook on life. ““I feel optimis-
tic about the future.” Though hepatitis C has become a chronic
disease for her, she now feels “better than 1 ever thought
possible.”

Patient has meet with her physicians and the findings of'this
study are part of her medical records.
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What is claimed is:

1. A method of reducing pain in a subject having rheuma-
toid arthritis or hepatitis C infection, the process comprising:

orally administering to the subject a composition compris-

ing N-acetyl cysteine, glycine, L-taurine, L-proline,
methylsulfonylmethane, niacinamide, and pyridoxine,
and about 0.5 to about 50 milligrams hydroxytyrosol or
an ester or salt thereof, wherein the hydroxytyrosol or an
ester or salt thereof comprises hydroxytyrosol and oleu-
ropein, wherein the weight ratio of N-acetyl cysteine to
hydroxytyrosol is between 1:1 and 50:1, wherein the
weight ratio of glycine to hydroxytyrosol is between 1:1
and 50:1, wherein the weight ratio of L-taurine to
hydroxytyrosolis between 1:1 and 50:1, and wherein the
weight ratio of L-proline to hydroxytyrosol is between
1:1 and 20:1.

2. The method of claim 1, wherein the daily dose of
hydroxytyrosol is coordinated with the subject’s diet to pro-
vide the subject with a daily total oxygen radical absorbance
capacity of 2,000 to 6,000.

3. The method of claim 1, wherein the daily dose of
hydroxytyrosol is coordinated with the subject’s diet to pro-
vide the subject with a daily total oxygen radical absorbance
capacity of 3,000 to 5,000.

4. The method of claim 1, wherein the composition com-
prises 0.5 milligrams to 5 milligrams hydroxytyrosol or an
ester or salt thereof.

5. The method of claim 1, wherein the composition com-
prises 1 to 25 milligrams hydroxytyrosol or an ester or salt
thereof.

6. The method of claim 1, wherein the weight ratio of
N-acetyl cysteine to hydroxytyrosol is between 10:1 and
30:1.



US 9,289,401 B2

15

7. The method of claim 1, wherein the weight ratio of
N-acetyl cysteine to hydroxytyrosol is between 20:1 and
25:1.

8. The method of claim 1, wherein the weight ratio of
glycine to hydroxytyrosol is between 30:1 and 40:1.

9. The method of claim 1, wherein the weight ratio of
L-taurine to hydroxytyrosol is between 20:1 and 50:1.

10. The method of claim 1, wherein the weight ratio of
L-proline to hydroxytyrosol is between 1:1 and 10:1.

11. The method of claim 1, wherein the weight ratio of
methylsulfonylmethane to hydroxytyrosol is between 1:1 and
30:1.

12. The method of claim 1, wherein the weight ratio of
niacinamide to hydroxytyrosol is between 1:1 and 10:1.

13. The method of claim 1, wherein the weight ratio of
pyridoxine to hydroxytyrosol is between 1:1 and 10:1.

14. The method of claim 1, wherein the weight ratio
N-acetyl cysteine to hydroxytyrosol is between 10:1 and
30:1, the weight ratio glycine to hydroxytyrosol is between
30:1 and 40:1, the weight ratio of L-taurine to hydroxytyrosol
is between 20:1 and 50:1, the weight ratio of L-proline to
hydroxytyrosol is between 1:1 and 10:1, the weight ratio of
niacinamide to hydroxytyrosol is between 1:1 and 10:1, the
weight ratio of pyridoxine to hydroxytyrosol is between 1:1
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and 10:1, and the weight ratio of methylsulfonylmethane to
hydroxytyrosol is between 1:1 and 30:1.

15. The method of claim 1, wherein weight ratio N-acetyl
cysteine to hydroxytyrosol is between 20:1 and 25:1, the
weight ratio glycine to hydroxytyrosol is between 30:1 and
40:1, the weight ratio of L-taurine to hydroxytyrosol is
between 30:1 and 40:1, the weight ratio of L-proline to
hydroxytyrosol is between 1:1 and 5:1, the weight ratio of
niacinamide to hydroxytyrosol is between 1:1 and 2:1, the
weight ratio of pyridoxine to hydroxytyrosol is between 1:1
and 2:1, and the weight ratio of methylsulfonylmethane to
hydroxytyrosol is between 10:1 and 20:1.

16. The method of claim 1, wherein weight ratio N-acetyl
cysteine to hydroxytyrosol is between 20:1 and 25:1, the
weight ratio glycine to hydroxytyrosol is between 30:1 and
40:1, the weight ratio of L-taurine to hydroxytyrosol is
between 30:1 and 40:1, the weight ratio of L-proline to
hydroxytyrosol is between 1:1 and 5:1, the weight ratio of
niacinamide to hydroxytyrosol is between 1:1 and 2:1, the
weight ratio of pyridoxine to hydroxytyrosol is between 1:1
and 2:1, and the weight ratio of methylsulfonylmethane to
hydroxytyrosol is between 10:1 and 20:1.

17. The method of claim 1, wherein the subject has rheu-
matoid arthritis.



