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30  isolated and purified polysaccharides from gum tragacanth, guar gum, grain flour, rice flour, sugar
cane, beet sugar, potato, milk, agar, algin, locust bean gum, psyllium, karaya gum, seed gums, Larch
tree extract, aloe vera extract, gum ghatti, starch, cellulose, degraded cellulose, fructose, high
fructose corn syrup, pectin, chitin, acacia, gum arabic, alginic acid, carrageenan, dextran, xanthan
gum, chondroitin sulfate, sucrose, acetylated polymannose, maltose, glucan, lentinan, mannan, levan,
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nutritional supplements selected from anti-oxidants, vitamins, minerals, amino acids, nucleic acids,
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30  determined using an oxygen sensor, e.g., an electrochemical, a chemiluminescent, a surface plasmon

th

resonance, an infrared, a capacitance coupled, a dye-coupled fiber optic or a hyperspectral oxygen
sensor. The dissolved oxygen meter or sensor may be placed in-line for high-throughput analysis,
may be a single sample detector and/or be adapted for office or even home use. The solvent may be
an organic solvent, e.g., acetone. The surfactant may be a detergent, e.g., a non-ionic detergent such
35  as Tween-20. The solvent in the solvent/water/surfactant mixture is generally at least about 10 to 90
percent in volume of the solvent/water/surfactant mixture, e.g., 33%. The water in the

solvent/water/surfactant mixture is generally at least about 10 to 90 percent in volume of the
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wherein AUC;yp is the area under the curve value of the sample;
wherein AUCg « is the area under the curve value of the blank;

20  wherein AUCqg.x is the area under the curve value for Trolox®; and
wherein SMP is the sample.

The present invention also includes a method of determining directly the anti-oxidant activity
including the steps of: determining the dissolved oxygen level in a test solution dissolved in a’
solvent/water/surfactant mixture in the presence of one or more anti-oxidants and an oxygen radical
25  target, wherein both aqueous and lipid soluble anti-oxidant activity is measured with an oxygen
detector. The dissolved oxygen radical level may be determined using an oxygen detector, e.g.,
electrochemical, chemiluminescent, surface plasmon resonance, capacitance coupled, a dye-coupled

fiber optic or a hyperspectral oxygen sensor. The anti-oxidant activity may be measured at about 37
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open label study to measure the change in anti-oxidant levels in each individual taking an anti-
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35  When provided to a patient, the lipophobic and the lipophilic antioxidants provided an average
increase of over 13% as measured by ORAC(B-PE) from the cumulative patient population’s average

baseline antioxidant level. The present invention also includes a number of compositions. The
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The present inventors sought to maximize further the activity of the synergistic quercetin and mixed
tocopherol combination by adding compounds that help potentiate the activity of these anti-oxidants.
One such potentiator is Vitamin C. Vitamin C has significant antioxidant activity attributed to it as
well as several non-antioxidant nutritive functions. Many attribute pro-oxidant properties to vitamin
35  C, especially in the presence of transition metals. The pro-oxidant properties of vitamin C may not
be entirely destructive. However, other researchers assert that they found that vitamin C behaves as

an antioxidant, even in the presence of unbound metals. Other potentiators of anti-oxidant activity
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FIG. 1 depictions an ORAC(o) direct anti-oxidant apparatus;
FIG. 2 is a flowchart of the ORAC(0) method of the present invention;

30  FIG. 3 are two graphs that compare the blank solution in an ORAC(0) (percent oxygen) with the
B ORAC(fl) (fluorescence) measurements using AAPH an initiator, Trolox® as the standard and

linoleic acid or fluorescein, respectively as the oxygen radical targets;

FIG. 4 are two graphs that compare the anti-oxidant standard Trolox® in an ORAC(0) (percent
oxygen) with the ORAC(fl) (fluorescence) measurements using AAPH an initiator, Trolox® as the

35 standard and linoleic acid or fluorescein, respectively as the oxygen radical targets;
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FIG. 12 is a graph of an ORAC(fl) assay measuring a titration of quercetin versus a-tocopherol

dissolved in acetone:water;

FIG. 13 is a graph of an ORAC(f]) assay measuring the anti-oxidant activity measured for a fixed

25  ratio of quercetin:a-tocopherol ratio dissolved in a solvent:water:detergent mixture;

FIG. 14 is a graph of an ORAC(fl) assay measuring the anti-oxidant activity measured for a fixed
ratio of quercetin:a-tocopherol ratio dissolved in two different rations of solvent:water to detergent

mixtures;

FIG. 15 is a graph showing the ORAC(0) values obtained with different ratios of quercetin and

30  mixed tocopherols;

FIG. 16 is a graph showing the ORAC(0) values for different ration of grape seed extract and green

tea extract;

FIG. 17 is a graph that shows the ORAC(o) values of the combination of the maximum

quercetin:mixed tocopherol and the grape seed extract and green tea extract ratios;
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30  glucuronic acid; galacturonic acid; iduronic acid; glucosamine; galactosamine; N-acetyl neuraminic
acid; N-acetyl galactosamine and N-acetyl glucosamine, which may be provided as a nutritional
dietary supplement in underivatized, derivatized, monomeric, oligomeric, polymeric The structures
of these carbohydrates are well-known (see, e.g., Stryer’s Biochemistry (Stryer, 1995) and the Merck
Index, 12th Edition, 1996), as are those that are bonded such that they are digestible by humans and

35  other mammals. In one specific example, the saccharides include four, five, six, seven, eight, nin,

ten, eleven, twelve or more saccharides selected from monomeric, oligomeric or polymeric form
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the small and large intestines, to only the small intestine, or to only the large intestine, depending
30  upon the choice of coating materials and/or coating thickness. Examples of modifications that can be
made to the long-chain polysaccharides include, e.g., changing the types or composition of
saccharides in the long-chain polysaccharides, chemically modifying (organically or chemically) the
side chains of the saccharides (e.g., acetylation), hydrolyzing the long-chain polysaccharides, sizing
the long-chain polysaccharides, polymerizing longer long-chain polysaccharides, selecting
35  combinations of shorter and longer long-chain polysaccharides, separating the long-chain
polysaccharides by, e.g., electroporation, FPLC, HPLC, size-exclusion, size-exclusion

chromatography, precipitation and the like. Extended release formulations may be prepared and
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30 as blood, plasma, serum, feces, cerebral spinal fluid, amniotic fluid, interstitial fluid, lymphatic fluid
and synovial fluid. For example, the aqueous compartment of a fluid sample such as serum may
include not only the liquid portion that remains after blood has been allowed to clot and is
centrifuged to remove the blood cells and clotting elements, but also other compounds such as:
proteins, e.g., albumin and globulins; antibodies; enzymes; small amounts of nutritive organic

35  materials, such as amino acids and glucose; inorganic substances such as sodium, chloride, sulfates,
phosphates, calcium, potassium, bicarbonate, magnesium, iodine, zinc, and iron; small amounts of

waste products, such as urea, uric acid, xanthine, creatinine, creatine, bile pigments and ammonia;
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30  rodents such as mice, rats and guinea pigs, and the like. The term does not denote a particular age or
sex. Thus, adult and newborn subjects, as well as fetuses, whether male or female, are intended to be

covered.

As used herein, the phrase “free radical associated disorder” refers to a pathological condition of
~ from the production of or exposure to free radicals. As used herein, the term “free radical associated
35  disorder” includes pathological states where damage from free radicals contributes to the pathology

of the disease state, or wherein administration of a free radical inhibitor (e.g., desferrioxamine),
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35  halides (benzyl and phenethyl bromides) and the like. Examples of acids that may be employed to
form pharmaceutically acceptable acid addition salts include inorganic acids, e.g., hydrochloric acid,
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cellular micro-environment.

35  As used herein, the terms “plant extract” and “herbal extract” are used interchangeably to refer to

phytochemicals that are produced in plant tissues and that can be extracted by water, polar, or
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control the amount of the respective saccharides in the dietary supplement.

As used herein, the term “a mixture of at least two forms of vitamin E” is used to describe a mixture

of at least two forms of tocopherol selected from alpha, beta, delta, epsilon, gamma, zeta, eta, xil,

-Xi2, and sigma tocopherols, and alpha, beta, delta and gamma tocotrienols, and combinations or

35  derivatives thereof. In one embodiment, “a mixture of at least two forms of vitamin E” is a mixture

of at least two forms of tocopherol selected from alpha, beta, delta, and gamma tocopherol. In
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30  Although the present invention includes the above cited eleven essential saccharides, it should be
noted that other saccharides, nutritional compounds or biologically active or inert compounds may be
included in the dietary supplement of the invention. Such other nutritional compounds include any
one or more of phytonutrients, dioscorea complex, plant extracts, herbal extracts, plant parts, herbal
components, vitamins or minerals. These nutritional compounds can be added to the dietary

35  supplement of the invention, or they can be provided separately to a mammal being administered the
dietary supplement. For example, a person receiving the glyconutrient-containing dosage form of the

invention can also receive a phytonutrient in either the same or a separate dosage form. Inert
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35  pre-mixed at the mixing chamber 30.

Examples of oxygen detectors 18 for use with the present invention will include any dissolved

oxygen sensor that is able to detect dissolved oxygen in the presence of a solvent, water and a
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molecules in the sample solution and a oxidative quencher (anti-oxidant) as standards. It must be

noted that certain agents, e.g., reducing or volatile agents, can lead to the absorption or production of
oxygen in solution in the absence of a radical source, e.g. AAPH, can affect the amount of oxygen in
the solution. Using the present invention the skilled artisan can differentiate radical quenching and
non-radical quenching activities of samples by, e.g., evaluating the behavior of the sample in solution
35  before the addition of the free radical initiator. It should be noted that both the radical quenching and
non-radical quenching activities of the samples tested, as determined by use of the present invention,

relate to oxidative state. The relative activities of the oxygen radical generator and the oxygen
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oxidation of linoleic acid. The azo radical may react directly with linoleic acid, causing the .
formation of a linoleic acid radical. The linoleic acid radical then reacts with the oxygen present in
the reaction chamber to form a ketone. Through either proposed mechanism, oxygen is consumed
due to the oxidation of linoleic acid. The antioxidant slows the consumption of oxygen in the
35  reaction chamber by deterring the oxidation of linoleic acid. The calculation of the area under the
curve for dissolved oxygen versus time plot yields a measure of the sample’s antioxidant capacity as

demonstrated by its ability to slow the oxidation of linoleic acid.
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sample at a concentration of, e.g., | mg/mL. Dilutions are then made using the same solvent. The
detergent may be a nonionic detergent such as TWEEN®, (i.e, TWEEN®20), BRIJ®, or
30  TRITON®; a zwitterionic detergent such as CHAPS®; a cationic detergent; or an anionic detergent
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detergents of the ORAC(o) solvent system permit a direct measurement of oxygen from the total

35  sample. One variant is the ORAC(fl-lipo) that uses a randomly methylated B—cyclodextrin.
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35  Method of Measuring Antioxidant Activity. In operation, the ORAC(0) assay of the present

invention was used to evaluate antioxidant compositions, combinations and the like of solutions
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damage paying particular attention to the membrane, replace if needed. Probes should be stored with
the tips in deionized water. Only one probe and one reaction chamber should be used for this assay.
30 Run a blank and Trolox® (at 10 pg/ml or 0.03995 pmol/ml) every 8 hours. Samples are to be run at
a concentration of 10 pg/ml. The sample concentration and Trolox® concentration should be the

same. -

The dilutions are prepared by weighing out 1 mg of sample and adding 1 ml of solvent to perform the
initial extraction. Shake for one hour, place 0.5 ml of the initial extraction solution in a glass
35  scintillation vial, and then add 4.5 ml of solvent, making the first dilution. Vortex the first dilution

for about 30 seconds. Its concentration is 0.1 mg/ml or 100 ppm. Take 0.5 ml of the first dilution,
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linoleic acid (21.59 mM) was used as the target of free radical attack, and AAPH (19.00 mM) was

30  used as a peroxyl radical generator. Trolox® (at 10 pg/mL) was used as a standard. Readings were

taken every second until a zero reading was observed.

The formula for calculating the ORAC(0) value (Oxygen Radical Absorbance Capacity oxygen

specific electrode) is:

AUCg\p-AUCpgnk
X 1000 (mg/gr) X [TRLX (pmol/mi)]

AUCrx-AUCpink

ORAC(0Y™
[SMP (mg/ml)]
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Table 1: Comparison of Assay Parameters for ORAC(fl) and ORAC(0).
Assay Parameter During Assay ORACH) ORAC(0)
Temperature 37°C 37°C
AAPH concentration 1.28 x 10” M in phosphate 19.00 mM in phosphate buffer
buffer
Target molecule concentration fluorescein, 43.8 nM in 21.59 mM linoleic acid, in
phosphate buffer mixture of 10% TWEEN"® 20,
buffer and water (.18 mL, .18
mL, .44 mL)
Sample concentration initially at 500 mg in 20 mL, | 1 mg/mL initially, diluted to
supernatants diluted to 10 10pg/mL
ug/mL with buffer
Sample solvent acetone/water, 50/50 v/v water/acetone/10% by weight
dilutions in phosphate buffer | TWEEN" 20, v/v/v (“one-third”
solvent)

dilutions in “one-third” solvent
Buffer for assay, concentration 75 mM phosphate, pH 7.4 75 mM phosphate, pH 7.4

Final assay volume 400 pl 5218 mL
Blank (control) buffer “one-third” solvent
Standard 62.5 uM Trolox® in buffer Trolox® at 10 pg/mL (38.755

uM) in “one-third” solvent
Method of measuring anti-oxidant | fluorescein yields a decrease | oxygen is taken up by the radical
capacity of the sample in fluorescence as it is initiator, and by linoleic acid
oxidized by radicals, carbon radicals; antioxidant
antioxidant protects and protects and decreases oxygen
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beyond t he val ue for quercetin alone (see r|_q1) activity from
r

such a co%?eﬁ‘ail‘%ﬁn%“f”‘ﬁerrﬁf@?@cff%@%ﬁ%‘%?r“@lm@ma‘i*fdl bexendribe Vaéw fprrwrcetrlmalone (see

FIG. 11). Lack of activity from such a combination with mixed tocopherols and saturation problems
25  are absent from the ORAC(0) method since the concentration of sample is more dilute and since the
solvent for the sample contains acetone, water, and a detergent for solubilizing all components of a
sample. Presence of TWEEN®20 in the solvent for the sample accounted for detection of activity
from mixed tocopherols. As a control for Trolox® activity, FIG. 7 shows the quercetin at 5 ug/mL
and mixed tocopherols at 5 ug/mL as compared to each ingredient separately at 10 pg/mL but also
30  includes the Trolox® control and demonstrates the ability of ORAC(0) to detect the level of oxygen

radicals remaining in the sample over time.

The ORAC(o0) provides a significant savings as compared to the more expensive ORAC(fl)
(automated circa $250,000; non-automated circa $50,000). In contrast, the ORAC(o) apparatus
disclosed herein takes advantage of off-the-shelf oxygen sensor systems that may be easily
35  miniaturized and/or automated that may be developed for sale to doctors offices and even home use

at a fraction of the costs of large fluorimeter detection systems. Validation, as conducted by the
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yt
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124. 567114893960 10 209.388111888112  124.567114093560

209.388111888112
100 693.611111111111
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y =2.8335x +332.16; R2 =0.9231 for 1-1000 plot
y =4.3353x + 176.66; R> = 0.9967 for 0-500 plot

Linear integrity appears to decline as the sample concentration nears 1000 pg/mL. With the

15 determination of the analytical range as a linear range, the value of the area under the curve of
variable concentrations up to 500 pg/mL is determined. Table 4 provides results for precision of
single-day results.

Table 4. Single Day Trial for Precision (Repeatability)

Area under curve
Run 1 207.369402985075
Run 2 198.18118466899
Run 3 205.035211267606
Run 4 201.586572438162
Run 5 202.110714285714
5 Run Mean 202.856617129109
Standard Deviation 3.505016471434
Relative Standard Deviation 1.73%
HORRAT 0.654480870834

The single day precision trial involved 5 separate runs of the quercetin sample at a concentration of
20 ‘10pg/mL. The HORRAT value of Table 4 for the ORAC (o) method is 0.65448. The ORAC(o)

assay was used to optimize ratios of the ingredients in an antioxidant composition as set forth in
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sources that include high percentages of bioavailable compounds from the various regions of long-

20 lived peoples into one formulation. In one example of the present invention, the following basic

ingredients were selected: flavonols, mixed tocopherols, grape skin extract, green tea extract, or bush

plum are prominent in the diet of peoples of the Andean village of Vilcabamba in Ecuador, the land

of Huza in the Karakoram Range in Kashmir, or in Abkhazia in the Georgian State of the former

USSR, for example, as cited in Leaf A., Launois J. “A Scientist Visits Some of the World’s Oldest

25  People,” National Geographic. 1973 January; of the Italian island of Sardinia (Koenig R. “Sardinia's
Mysterious Male Methuselahs,” Science. 2001, March 16), and of Australia.

The compositions of the present invention demonstrated a synergistic antioxidant activity. Not
wanting to be bound by theory, the various ingredients of the antioxidant composition have activity
for protecting intracellular cytosol, cellular membranes, and extracellular fluid such that the body is
30  protected throughout. The bush plum component is high, for example, in natural vitamin C content,
which can get into the cell, is hydrophilic, and is available for protecting the cytosol; the grape skin
extract and green tea extract are hydrophilic, cannot enter the cell and are available for protecting
extracellular fluid; and mixed tocopherols are lipophilic, and together with flavonols (e.g., quercetin),
which are both hydrophilic and lipophilic, protect membranes. Furthermore, any fiber that is
35 included in the diet, or even in the dietary supplement itself, may provide adequate vehicle for

elimination.
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kohlrabi, horseradish, potatoes, and asparagus. Quercetin may be obtained from Pharmline (Florida,
NY).

Bush Plum: The Australian bush plum (Terminalia ferdinandiana) contains about 5% vitamin C and
a variety of ingredients as demonstrated by an HPLC chromatogram (data not shown). These
35  ingredients are believed to include flavones and flavonoids. The HPLC chromatogram is from a

reverse phase C;g column using a stepped gradient of 0.1% trifluoroacetic acid and 100% methanol,
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sodium chloride, or the like. Disintegrators include, for example, starch, methyl cellulose, agar,
30  bentonite, xanthan gum, or the like. Molded tablets may be made by molding in a suitable machine a

mixture of the powdered active ingredient moistened with an inert liquid diluent.

Capsulee or tablets may optionally be coated or scored and may be formulated so as to provide slow-
or controlled-release of the antioxidant composition. Timed-release compositions for controlled
release of agents generally contain agent particles mixed with or coated with a material that is
35  resistant to enteric degradation or disintegration for a selected period of time. Release of the agent

may occur by leeching, erosion, rupture, diffusion or similar actions.
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30  perpendicular to the rotation, having a fixed force of 10 ton, and a Fitzmill screen of about 0.093.
The roller compaction device may have variable rotation speed, force application, and gap width
capabilities, for example, a Gerteis Polygran dry roller compactor system (Gerteis, Germany). The
roller compactor functions by uniformly applying pressure on a blend by passing the blend between
two counter-rotating rollers. The pressure imparted on the blend by the rollers compresses the blend
35 into a compact, such as a sheet or ribbon, which is typically milled to produce granules.
Alternatively, granulation may be achieved by slugging, milling or sieving as may be required.

Granules having a #20-80 mesh are selected.
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30 100%, 30% to 85%, or in another embodiment, about 82% by weight of the five ingredients. In one

embodiment, the amount of quercetin is 49.18%, and the amount of vitamin E forms is 32.79% of the

total weight of the five ingredients.

The secondary ingredients (or potentiators) of the composition of the present invention (grape skin
extract, green tea extract, and bush plum) comprise from 0% to 87.9%, 15% to 70%, or about 18% by
35  weight of the five ingredients. As shown in FIG. 10, the optimal ratio of grape skin extract and green

tea extract was determined in the presence of 49.18% quercetin, 32.79% mixed tocopherols, and
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when combining quercetin and mixed-tocopherols as the results follow a straight line through the

abscissa, which indicates lack of synergy using this assay.

30  Obtaining these results with known assays are not surprising based on a search of the literature and
the methods recommended therein. Current standards for the evaluation of so called "High-ORAC

Foods" (see, e.g., www.ars.usda.gov) indicate that the standard is to measure the anti-oxidant

potential of lipophilic apart and separate from lipophobic anti-oxidants. The present invention
eliminates the need for this dichotomy, a dichotomy that likely results in the disconnect researchers
35  have observed when relating test-tube ORAC values to the effect on serum ORAC values. When

measuring the anti-oxidant effects in serum as compared to an ORAC (fl) evaluation, the Agricultural
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EXAMPLE 4: Antioxidant Effect of AMBROTOSE AO® in a Small Number of Healthy
30  Individuals, Open Label Study, Non-Placebo controlled.

An antioxidant is defined as any substance that can delay or prevent the oxidation of biological
substrates. Diets rich in fruits and vegetables that contain antioxidants have been associated with
decreased incidence of pathological conditions thought to result from oxidative stress. However,
supplementation with isolated antioxidant compounds has often proven ineffective in improving
35  health, in some cases, and dangerous in others.'” It has been suggested that the antioxidant benefits

of a high intake of fruits and vegetables may not result exclusively from single antioxidants but rather
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phycoerythrin, a fluorescent probe, to determine the antioxidant scavenging capacity of serum
samples, specifically against peroxyl radicals, when compared to a known standard, Trolox®. The
30  results are expressed in micromoles Trolox Equivalents (TE) per gram.'® Other standardized
analytical techniques used in the study were.the measurement of urine lipid hydroperoxides and
alkenals, which relate indirectly to the amount of free radical damage to lipids, and urine §-OHdG,

which relates indirectly to DNA damage.'****'

The antioxidant nutritional supplement used in this study, Ambrotose AO®, was developed using an
35  in vitro evaluation of ingredients: quercetin, mixed tocopherols, grape extract, green tea extract, the

Australian plum. The in vitro antioxidant values of each ingredient were determined using the
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test the precision of the analyses. Blood and urine samples were collected by the independent

phlebotomist, immediately packed in dry ice a

nd transported to a local hospital laboratory for

preparation. Prepared serum and urine samples were then shipped in dry ice overnight to Genox for

independent analysis per the Genox protocol.”?
ORACg.pg and urine measurements were all done

minimize any analytical reagent variability.

Results:

percentage change from baseline for the twelve

ORAC Values and Percent Change from Baseline Data.

All samples were then stored at Genox in dry ice, and

at the same time at the conclusion of the study to

The ORACgpg values and
participants taking Ambrotose AO® are given in

Table 6. Baseline is after the 2-week washout, Period 1 after 2 weeks on 500 mg, Period 2 after 2

weeks on 1.0 g and Period 3 after 2 weeks on 1.

5 g. Serum vial labels of some Period 2 samples

became detached during shipping to Genox. ORACspg values could only be specifically assigned to

three of the study participants for this period and not for the rest of the study participants or the

additional non-study individual.
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Table 7. Mean ORACbeta-PE Values for Each Time Period 47, p =
Time Period Number of Subjects Mean ORAC Score

Baseline 12 4279.5 8479

Period 1 12 4898.3 699.1

Period 2 3 7376.5 3466.6

Period 3 12 4814.6 1053.1

Statistical Analysis of Percent Change from Baseline ORAC Data. In contrast to the raw data used in

the analysis reported above (Table 6), this analysis examined differences among the time periods

expressed as percent change from baseline. A repeated-measures ANOVA was conducted to assess

differences among the percent change from Baseline of Period 1, Period 2, and Period 3 ORAC

data.

The omnibus test yielded no significance overall (F(2,13) = 0.71, p = 0.510). Additionally, the post

hoc analyses revealed no significant differences among the periods. The mean for each time p

1s shown in Table 8.

eriod




5 Period 1 was significantly different fromPeriod 2 (t(24) -2.77, p =
.011). Period 2 was significantly different fromPeriod 3 (t(24) = 2.87, p
= .009). The nean for each time period tls shown in Table 7. Table 7. Mean
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Green: "Good" (0 - 79 parts per billion [ppb] ozone), Yellow: "Moderate" (80 - 99 ppb), Orange:
10 "Unhealthy for Sensitive Groups" (100 - 124 ppb), Red: "Unhealthy"(125 - 149 ppb) and Purple:
"Very Unhealthy" (greater than 150 ppb). A numerical value for each daily EPA map of the study

area was calculated by assigning numbers to the colors: Green: 1, Yellow: 2, Orange: 3, Red: 4 and
Purple: 5 and estimating the numerical average for each day based on the area of each color on the
published EPA maps. The daily numerical values were then averaged for each two-week period of

15  the study (Table 10).

;lTable 10. Average DFW EPA Air Quallty Index for Each Time Perlod

fiTlme Period !Average EPA Air Quality Index

[Baseline [0Gange101.0)
|Period 1 ~ |1.0 (range 1.0-1.1)
[Period2 14 (range 1.02.5)
[Period 3 1.8 (range 1.0-2.5)

Allowing for the uncertainty in assigning values to the study participants in Period 2 as outlined
above, the lowest possible average ORACg.p for the 12 study participants was calculated. Assuming
that the lowest 9 values from the serum samples whose labels could not be identified belonged to the
participants and combining them with the 3 known values yields the lowest possible average and thus

20  the most conservative estimate of change from baseline. The 9 lowest ORACg.p values were, 4727.9,
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25  may well be that these temporal differences account, in part, for this variance. In addition to urine
lipid hydroperoxides, urine 8-OHdG and alkenals were also measured at each time period. No
significant differences, nor trends were observed. This again may relate to the temporal relationship

between actual lipid and DNA damage and the appearance of the biomarkers in the urine.

Participants in the study lived in the DFW area. The published EPA daily air quality assessments for
30 DFW were averaged for each 2-week period. Air quality was getting worse over the course of the
study. This would normally be expected to increase oxidative stress by increasing ROS and hence
increasing biomarkers of oxidative damage, such as lipid hydroperoxides.” On the contrary,
increased protection was evident as measured by increased serum ORAC values. In addition, a
downward trend in urine lipid hydroperoxide values and the stability of urine 8-OHdG and alkenals
35  provides evidence of decreased oxidative damage. Taken together, these data suggest that the
antioxidant effects afforded by the supplement could have been greater than the effects that were

actually measured.
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Initially, visual interpretations of components other than quercetin indicated an unexpected release
30  profile, i.e., the dissolution conditions under which the comparisons were made were identical but the

actual results were not.

Figure 18 shows the three modules selected for initial investigation. Four separate samples were
tested in three steps for: quercetin, grape skin, and two other products (anti-oxidant Formula A and
anti-oxidant Formula B). Note that the “Controlled dissolution” step was the same for all examples.

35  Briefly, the dissolution based methods for Ambrotose AO® modified release substantiation included
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and gradual availability, and does not completely disintegrate within the thirty minute window. This
30  should not be seen as a failure of Ambrotose AO® to become available in the allotted runtime, rather
a bias in the current method toward fast-acting components. The USP and BP disintegration
requirements indirectly force a relatively narrow availability. In some applications this is unwanted
or potentially toxic depending on the component involved. Provided is a simple method using
dissolution, UV-Vis, and HPLC technologies to show the desired extended release activities of
35 Ambrotose AO®. The prime goal is to qualify the UV-Vis alone as sufficient in measuring this
activity, with the more involved HPLC method simply used to correlate with the UV-Vis

performance.
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same quartz cuvette was used for all readings, and the instrument was zeroed using the initial Ty
samples from each dissolution test bath respectively. In preparation of the UV-Vis readings, the
system was checked for the ability to maintain a consistent zero as well as readings at the desired

30 377nm.

HPLC system. A Shimadzu LC-VP binary pump HPLC system was used for measurements. The
detector utilized was a Shimadzu PDA SPD-M10A monitored at 377 nm with a 6.25 Hz scanning
rate. The column used was a Phenomenex Hydro RP, 4.6mm x 150mm, with Sum particle size. The
column and PDA flow cell were maintained at a temperature of 30°C. Injections of 20ul were made
35  for all samples and standards. All samples and standards were passed through a 0.20uM CA filter

(Whatman) prior to injection on the HPLC. Integrations were automated for consistent peak
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20.01 1§5 A%%r %193 c8o?1d1t1c2)nzs of the ngSO:?IRIOH sys?em have stabilized, the Ambrotose AO® capsules are

added one per bath. It is suggested to run a minimum of three baths to get an accurate representation

of the dissolution activity. The moment the capsules are introduced into the bath becomes time T
and all readings for the quercetin availability curve are measured relative to this initial Ty reading.
Samples are then taken at half-hour intervals and at a volume of 1 ml. In addition a 1ml volume of
20  d.i. water is replaced in the bath after sampling to maintain the controlled volume. An initial sample
is taken for T, as soon as capsules are introduced into the bath. Samples then continue to be taken up
to 4-6 hours from Ty until it is apparent that dissolution of the capsule is complete. Once all samples
have been taken they are then diluted 1:3 with methanol and shaken in their tubes to ready them for
analysis. For the quercetin standard a 100ppm solution is made in d.i. water, and serial dilutions are
25  generated from that stock. The standard dilutions are then sampled at 1ml volumes and diluted 1:3
with methanol and shaken in the same fashion as the samples to ready them for analysis. A
minimum of five serial dilution points is taken with the standard over the anticipated range of the

quercetin concentration.
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The correlation of values from the standard proved encouraging based on the low variations seen
between the two instruments. In addition the quercetin response was found to be linear through the
entire range of possible concentrations expected from the Ambrotose AO® dissolution tests. Table
25 13 shows a similar comparison given the correlation of curves between that of UV-Vis absorbance
and scaled HPLC area under curve versus time for each sample. As can be seen, a similarly low

deviation is found between the two instruments. This suggests confidence that the simpler UV-Vis




15 study is included for reference. It helps to understand the expected
behavi or of the Anbrotose AQ(r) dissolution under the given experinental
conditions. Belowis a table, and graph® summarizing the correlation
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each sanple. As can be seen, a simlarly low deviation is found between
the twe i MEEFEiRetitselution,; Ehig irspense sarc b sicr smually doratoth merumnenfs withouseny majgg

met hod camefigidnblNREfcaR Bla @ ShovnAHR Mdrdadd 10\eRteh @Bl oﬁl%v%%éﬂdr4%ohﬂfl‘§\i)te9ttﬁé
quercetin tinme release from Anbrotose AQ(r) capsul es. Table 13. -Vis and

HPLC cor r disstiiting soaditignsor Furgfiep renstitingyj can -bepsriormedy vish diffesit dots afisprarles &

AQ(r) sanpk@satdehagRe bdéreWtidns aﬂ&)res%ﬁ@kl%nﬁﬁh@olé@@ﬁndﬁgwwgwh&\teé AR gra%ﬁ)s mn
0.0337 0.0470 79838 60 mn 0.1820 0.1592 270556 90 mn 0. 2937 0. 2766

470176  156PY ' Fepuse 23 2t Yo 199pesEyds sThemstiethvere deld a8 Y.¢00p360r 7minggym of 8 ni n
0.526900. 3&BAdsHR2AMEing reground with a mortar and pestle and re-capsulated for the dissolution test.

Discussion. During dissolution studies as measured by absorbance over time curve, the Ambrotose
AO® has increased activity up to 240 minutes beyond the initial reading. What is shown is the
gradual and consistent disintegration of the Ambrotose AO® capsule into the solution, whereby it
can be interpreted as a gradual availability in the gut. It must also be noted that visual disintegration
15 alone from the compact tablet or capsule form is not the completion point for total dissolution. Some
of the micro-encapsulated materials may still be dispersed in solution binding the quercetin which in

turn causes it to not yet be readily available.

A visual analysis of the study confirmed that at approximately Te a gdod portion of the capsule
material has separated from the bulk capsule, and yet the availability response curve continues to

20  increase. This method can be used as a justification of the failed USP and BP disintegration methods
by the capsules and a means to measure modified release of dietary supplements. Specifically these
results were generated in support of the modified release claims of Ambrotose AO®(Australia), and
has the potential to be extended to other dietary supplement tablet or capsule modified release. The
method also gives confidence in a simple UV-Vis measurement to carry similar results to that of the

25 more involved HPLC. Quality control specifications can be built around this fact based on a minimal
quercetin response relative to the given max measured at specified time intervals. The sampling rate
for these types of results can be reduced once sufficient examples continue to support the results.

Table 14. QUERCETIN dissolution test

Time | AO Quercetin* | Silica Quercetin®** | AO Quercetin Tablet***
0 min ++++ - -
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it is possible that the long-chain polymers of Ambrotose® may be acting like chains and the

quercetin (or any other active bio-molecule for that matter) “leaches” out at a controlled rate. As
25  such, the long-chain polysaccharides, e.g., chains of from 2 to about 50,000 saccharide monomers
may be compressed from between about 100, 500, 1000, 2000 or even 10,000 psi with one or more

nutritionally effective amounts: anti-oxidants, vitamins, minerals, amino acids, nucleic acids,

saccharides, mixtures and combinations thereof.

It will be understood that particular embodiments described herein are shown by way of illustration
30  and not as limitations of the invention. The principal features of this invention can be employed in
various embodiments without departing from the scope of the invention. Those skilled in the art will
recognize, or be able to ascertain using no more than routine experimentation, numerous equivalents
to the specific procedures described herein. Such equivalents are considered to be within the scope

of this invention and are covered by the claims.




60 mn ++++ ++++ -/+ 5 *Pure grape skin extract was mxed 1:2 with

Anbrot ose(r). **Pure grape skin extract mxed 1:2 with silica gel and
encapsul ated (vegetabl e). ***Anbrotose-“brape skin extract mx pressed to
10, 000 psi,, . reground and encapsul ated (vegetable), .Table 16. Antj-Oxi dant
For mil a A A REPISEHOR AMCFH SR TRR Ipiiony onsnadc i sreifioati e e GIRANE oL BTt »
O mn +++4skill ofhoBd Bkiltedtin thetatt totwhithuhie in@had ﬁerﬁiﬂé@SAmp&Bﬁbaﬂiéxﬁ Mdt Patent
Anbrotose(r)r 10 **Pure Fornula A m xed 1:2 wt silicg gel ag? ..
encapsul at®AIPYYFS AT noARYASE BY EfrEcRn He pani stk gl sdiefuplpuplicaien
PSi, I egr aipetedRPpIRBGHDSAd|spdcBal(V20 Sldaldudlly inditadd & bk ThcordBated B rédf@dice For mul a
B Time AO and Formula B* Silica Fornmula B** AO Fornmula B Tablet*** 0 mn
++++ - 5 60AINoN thekbmpdsitiohs hid/or” Meth@lskAdcdbPaR Mamedh¥ell cha Be WadB and executed
Anbrotose(r%. **Pyre Fornula B, mxed 1:2 with si]ica |.. and encapsulatfd
(veget abl gfthoysundus QpsrtegeHAEFY tiellt L BRIt ehiclgris s ehiteoths FopBer st an
reg (r]I 0 ;J nd andhaIscapsUhehesh HaveBRh abkcBbed in TR & pdfBredUHIbB@mESLS N Wilidde apparent
condi tions: ca

psul e, weights, etc., quercetjn dissolutjon e tested over
tinme agai n8{hos otk bt ey Yayiationp &y & epplied fpalke @mqs@amaﬂ\fi@}or &rl P%‘Sead‘d(“t 0
ensur e t hahe tB® GARSHK SequeRHPAGEHOSF MBciHIE daiBed MdreidlWitho@rRb&shg frdintthe &
capsul e of the sane conposition wi.th the exceptiaqn _of beigg non-rol |l er

conpacted.cotfeb s Ed sentipd diedBYeRHBY JYIBE PR R)Y- HatllPesppareng fhaf FREfEIASENS

ti Inre 20 ]anm@la@rb b@a[m&nkalneanaqsgyw ieumgzsl@t_w ﬂmf“b&%@dstiﬁl:teﬁrﬁ»r- thﬁﬁ@én@tdr?S@(bédl in
a loose formwas, rel ease immediately. vi sual conparison shows the roller
conpact ed%&%ﬂ% de Wi 7SI pletiMifTsTepEis Mol 1Pe pgipvedt Hgﬁlﬁ&}?}hﬁm‘blf‘r BYPEUREDRRAY of
the non r ghddeficab@RRPEArEM 1y @EE QKilledNit he Ukt Wk SBER@ foObebRita UIRdspyt, bdvpeayd

it is possible that the Iogg-ch in polyneﬁg_of Anbr ot ose(r) may be acting
li ke chai IfePERPItfdveytidyas f"}?d??ﬁheéﬁvng‘f ¥M&ctive bi o-nol ecul e for that
matter) "l ".out at a controlled rate. As 25 such, the |ong-chain
polysééchéﬁﬁﬁggﬁcggg., chains of from2 to about 50,000 saccharide nonomers

may be conpres ed fromb en apout 0,.500,.1000, 2000 or even 10, 000
vy i th O aEERR UL o R B AP Y i R b bt OREAS i R iop SR A Gview:
vitam ns, GlydoStiahcs, &Nititich @rticisl, Publicdtioh of &ljcdSciencs agBitel M@sitionTBénde Siteyand

conbinati%ﬁg.égﬁﬁepf. It will be understood that particul ar enbodi nents
descri bed &b are shown by way of illustration 30 and not as

pe ompl oy@aoth SUGHPBIZ knbbusherheE b G BrectBR el Sero e e SRRESDP T he

i nvent20on.theTproSkngstecHniqae i the toRlatiwet stiassl dssesgneso gl managanienb Bistbdterst 2000;13(1-

ascertain E?%P%B”O nore than routine experinentation, nunerous equival ents
Pt

to the spé procedures descri bed herein. Such equivalents are

g?gls Inger e%. WVengla}M]gnhbp, Il;err]lg N?éz %ngp Slgic ettarl’{I Use or}\égtri](}xlicfagt \%’[Igglin%r & the \;/)ree(/gn%ortl) ¥t the
cardiovascular disease: meta-analysis of randomised trials. Lancet. 2003;361(9374):2017-2023.
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di etary suppl enent for a human conprising: one or nore isolated and
purified |gohgtostiagluropesinyamoss dndodesKytnse; asalenere; arabipogalaatart; iacatplated

am no aci dueages ot AR BRAE R P unt B, Rt SRS S e o1

t he suppl %matosaxﬁm@mw@s@amhn@c add;@$-566t8 glRAs@hidean NoBRtHigdlRbBaasat s,
the one or nore | ong-chaln poltﬁsaccharl des conprise fromabout 2 to 50, 000

nonomnmer s @ﬁémm@rﬁsmﬁomblnabm& gsofxei ght percent of each of gal act ose;
gl ucose; mannose; fucose; xylose; arabinose; arabinogal actan; acetyl ated
mannose; rhamdde Sulgﬂ@m@m@tﬁ ciradi Whelgiad the suppderhent aspldcedi idsidomtapsale] a:

gl ucosam ne; etlbg %9 alct 0S tl\l— acet neuram ni ¢ aci d; N-acetyl

gal act osam% AR e ar(g$ﬂ%bns%ﬁflﬂ and m xtures or conbi nations

t hereof . 2. |.enent _of . cl ai whe e suppl e | aced

i nside a i‘apsm 8 plgrag Péﬁiaénéa Beein %?P%f%oﬂjé}ugﬁwa %\@gl?rr@n S$IC The

suppl @@Emreleése&%hm%ut Wé@upgﬁgﬁ)ﬂg.t 85% of the nutritional supplenments are
15 rel eased fromabout 1 to about 8 hours 4. The suppl enent of claim1,

wh t bout 2
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conpri ses rdemsed fronoabeut 2 kcalpiue6hsurs.

5. The supplement of claim 1, wherein the supplement comprises one or more
excipients.
20 6. The supplement of claim 1, wherein the long-chain polysaccharides comprise

monomers selected from the group consisting of galactose; glucose; mannose; fucose;
xylose; arabinose; arabinogalactan; acetylated mannose; thamnose; glucuronic acid,;
galacturonic acid; iduronic acid; glucosamine; galactosamine; N-acetyl neuraminic acid; N-

acetyl galactosamine and N-acetyl glucosamine and mixtures or combinations thereof.

25 7. The supplement of claim 1, wherein the supplement is compressed by roller

compaction at a pressure about 13,789 to 68,947 kiloPascals.

8. The supplement of claim 1, wherein the supplement is compressed at a pressure

about 5,000 to 68,947 kiloPascals.

9. The supplement of claim 1, wherein the supplement is compressed at a pressure

30  greater than 68,947 kiloPascals.




20 6. The suppl enent of claim 1, wherein the |ong-chain pol ysacchari des
conprise nononers selected fromthe group consisting of gal actose;
gl ucose; mannose; fucose; xylose; arabinose; arabinogal actan; acetyl ated
mannose; rhamaqse; glucuronic¢c acid; galacturonic acid; .iduronic acid;
gl ucosani i’ gﬁﬁépgéawﬁw Cf@lraclewlﬁr%@regﬁf AY J@Oafclpag-CWIaeel[YﬁccharldeS are
gal act osanjdiged ARt dim GhHRORRMINL o AAToin it Sced 9%&8'{@5&%
thereof. 25 7. 1 Igirsupp%ﬁenen#&%t ’g%a?% 1’,g erdeﬂli’n teheous’up %eman’t iéts

EO Irrp ress eldsugayr, paﬁhﬂﬁemilkpaglapabgih,dn}uast llaanrgum; puy lﬁumbkmayha@uﬂ,&gfd ourss [ ath

il oPascals. 8 The su ement of claim1, rein t su enment is_,
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30 great er than 68%4'? Eié_l&igbaséa’l s B4 10, Theéléluppl erren?ééof claim1,
wher ei n t hanbae gom, chomdrditomsplfitaisncrpss, getdatad pplyesnaese, makeseaglaehnand
purified gumtragacanth ar.. rain flaour, rice flour, sugar cane,
beet sugg?nTHnSB’t ?‘Bia“ﬁeY%lT?HSIBéfgmgFeg?‘?ﬂhnr %Eﬁ%‘?’ I%Cé%fﬁ’ @lﬁlrﬁuxblgfﬁ P um kar aya
gum seed @uibkatibad ®BBreof.r ee extract, al oe vera extract, gum ghatti, starch,
cellul ose, degraded cellulose, fructose, high 5 fructose corn syrup,
pectin, chiti n1Th@%§ﬁ;§l§meﬁlHPcPa'hﬁQ', GheRlDihBlofie 8Embre 16@%—6@&9&%8@%&%&5 an,
xanthan gum chondroitin sulfate, sucrose, acetylated pol ymannose, naltose,
gl ucari® lcemprisesrfrorpabaun, tolabueti90 eghtpetdent afsech oingaldctgsef gluetsarmanmest;ose,
and m xtures or__.conbinations,thereof. 11. e supplenment of .claiml,..
Aheroi n ¢ ISR BB BRbira e e A Bt B 2 be b fridbous
1 to aboutgaflniysiighdidaaneantacef, sarckthntihe.galRtsQ8Re; Hldde@$ BeurfBMNOSEd; N-
fucose; xyl ose; arabinose; arabinogal actan; acetylated mannose; rhammose,;
gl ucur oni @cei gelactesamine and ragetlcgldcosprinegnil enixigias:or gpmbigtionsthereof.

gal act osam ne; N-acetyl neuram nic acid; N acetyl gal actosam ne and

N- acetyl dRucodamisweplementmif xtaimds wherepothb iantaexidanss ¢congrse fin lip@phoblveoxygen-
suppl nt of claiml, wherein.the antioxidants conpri,se an |jpophohic
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oxygen- r aghCidopHuiEo Gh&the 1%9hmb@xy%éaﬁaaicap@mme@s é’eﬁﬁbih&tﬁhdv'e&ﬁmzédrﬁradical

ave an ozygen-radlcal guencher val ue of
21

oxygen-radi cal quenchers conbi ned ¢
great er t laendbeOGduaMfgreateidhex 6,000 gl dielex Eumvalgnisl EYgranthe suppl ement  of

claim1, wherein the-li-pophobic oxygen-radical quencher is selected from
t he group ldonsiTét iswpplahensd clarm tpwerein theripofhobid eygetrddiahyudnshegripup 20

consi sti ng_,of h beta, delta silon me,. zeta,, eta,, xi |, xi2, and
g t oc SRS B he B FicofsnofThe gt fiote SR H R RITUT MY Anal ogs
thereop, pbaistacIhiphal BeYa, ASKE @Fﬁhing %arﬁﬁlh,t #etd, BRI €1f xi2amnd ﬁ%ﬂbid&@ﬁhe@@l&

t hereof 14. The supplenment of claim1, wherein the |ipophilic

oxygen- r a@n¢ alphgybstic Helfa qng gasunaoceiionelsranelogs temed rhersicstiienly geceptable

flavonol s i fer ricetin, apigenin 25 and derivatives,
anal ogs, Bﬁ%ﬁfﬁmé@rg(gﬁu?%% ylggtéoglgg%eéﬁ(}}g salts thereof, and conbi nations

14.  The supplement of claim 1, wherein the lipophilic oxygen-radical quencher is
selected from the group consisting of flavonols, quercetin, kaempferol, myricetin, apigenin
25  and derivatives, analogs, pharmaceutically acceptable salts thereof, and combinations

thereof.

15.  The supplement of claim 1, comprising one or more long-chain polysaccharides
selected from the group consisting of gum tragacanth, guar gum, grain flour, rice flour, sugar
cane, beet sugar, potato, milk, agar, algin, locust bean gum, psyllium, karaya gum, seed

30  gums, Larch tree extract, aloe vera extract, gum ghatti, starch, cellulose, degraded cellulose,
fructose, high fructose corn syrup, pectin, chitin, acacia, gum arabic, alginic acid,

carrageenan, dextran, xanthan gum, chondroitin sulfate, sucrose, acetylated polymannose,




t hereof. 15. The supplenment of claim 1, conprising one or nore |ong-chain
pol ysaccharides selected fromthe group consisting of gumtragacanth, guar
gum grain flour, rice flour, sugar cane, beet sugar, potato, mlk, agar,

al gin, locust bean gum .psyllium karaya . seed. 3 uns, Larch tree
extract,  dPBEsGantcady P MR i Hemigelfalgge, le&ma %rug@@% lagfggfr Afeixtures

cel | ul ose, or HbHIPSHs thBlegh shguct ose corn syrup, pectin, chitin, acacia, gum
arabic, alginic acid, carrageenan, dextran, xanthan gum chondroitin

sul fate, sygcr ; el €19l ntipan,
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conbi nat i creslst neleohcidsgRabchaddedy mivmires and cdnbbinatRins gigppifenent s sel ected from

anti-oxidants, vitamins, mnerals, am no acids, nucleic acids,

saccharsi desheréinhdlo8s-cBilf poBIRchaidegAfd iHafe@ionaPsuppRORLE &R 1lePBdnSdtaIdN
pol ysaccharides and the nutritional supplenents are roller conpacted at a

pressure dgit aRrespuregeqater shards,78P kdeResealp.s. 16. The suppl ement of claim 1,
conprising about 0.1 to about 75 weight percent of a nutritionally

ef f ecti ve lénounthesiipglementrofwinim Is acmpasinglelsout A. Irto abom 75 oyeightipgoretifa or

pol ynmeric f £m sgl eﬁl%d fromtf ose; r harm(gl?e' ar abi nose;eaql ucosani ne;

gal act ose;nugfl1 (PR L% STGEIve amoURt o Jix agaare sacclatifley 1B MORQMSHEeEITERE CLir oni ¢
aci d; and palysdHicoRts salettdd frbmh fudbiR; SRRLSTRMbiREe; PldoRrine WI8ds8; dihsene
or nore nutritional supplements conprises fromabout 1 to about 10 weight
per cenf ofxyleHmanopedseislatediaammese galacamomeosed; anglglicosamis #8d. gal act ose;

gl ucose; xylose; mannose; acetyl ated mannose; gal acturonic acid; and

gl ucur oni d7aci d’hessprlémeiitd chipl, ®irerin te oot ai mofe, numtigoral supphenants i oxi dant s

i i sol at ed i fied Lipophobj - r adj cal h d
oo ol at camansEn Aban LB ot P e TR e o R ntRaoSREDERE ne
l'i pophobi ?hﬂﬂa%iﬁl@; 4l OR8] $1160seXWISR; hadhsse a&%@%%ﬁ&os%%c%%i@%ﬁ; an

oxygen-radi cal quencher value of ‘greater than 00 Mol Trolox Equivalents

(TE) / gr amangglupgronitaciduppl ement of claim 1, wherein the |ipophilic
oxygen-radi cal quencher is selected fromthe group consisting of
f 1 avonél s,18querldetsippleasmitckill, whyreirctt iantioxgdngesinmprisand iséated/atd ves,

Char ooy OARRERYGAR Rt SR Qe i BN ARG R AL S
pol ysacchaidiele Jueimer, wiRrdif ﬂﬁ\lipgﬁh@&@aﬁd B PipbphifO o BEn FRNOARSachéh:  The
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suppl ement of claim1, wherein't | ong- chai n pol ysacchari des conprise from
about 2, 0Gembaed havom eoigemsrdical apenchiprevalumpl seatertthar 6,60& Mol Tralper ei n t he

| i pophobi i ilic oxygen-radical quencher when provided to a
pati ent pr%g\?}l leeh%ﬁ(ﬂab@?aglgse of over 13% as neasured by

20 19.  The supplement of claim 1, wherein the lipophilic oxygen-radical quencher is
selected from the group consisting of flavonols, quercetin, kaempferol, myricetin, apigenin
and derivatives, analogs, pharmaceutically acceptable salts thereof, and combinations

thereof.

20.  The supplement of claim 1, wherein the long-chain polysaccharides comprise from

25  about 200 to 50,000 monomers.

21.  The supplement of claim 1, wherein the long-chain polysaccharides comprise from

about 2,000 to 50,000 monomers.

22.  The supplement of claim 1, wherein the lipophobic and the lipophilic oxygen-radical
quencher when provided to a patient provide an increase of over 13% as measured by

30  ORAC(B-PE) from the patient’s baseline antioxidant level.




30 ORAC((3-PE) fromthe patient's baseline antioxidant |level. 56 23. The
suppl enent of claim1, wherein the |i po?hobl c and the lipophilic

oxygen-r adi caI quencher conpri se about?% and 30 percent by weight of the
suppl enent . A met hod of making a nodified-rel ease dietary suppl enent

conpri si ng?% he Theepwplsment ¢f claimgl, dﬂ@r%ﬁl thedinepheingandtie Hpppilije aeearadied and
anutriti Ocilf%%l}’er%&gﬁgé déb%u?ﬂ?ﬁ’d‘% ﬁ%m%%?ﬁv?e e@ft P?ﬁ{e% nﬁ%i&&!eﬁt' onal suppl ement s

selected ffromanti - 0 acids, nucleic

id nbi nat h nd
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25. The net hod of cl ai , in the suppl enent pl.aced i nsi de_ an

external CHPEURE Qne ormerg ga@éaae pegsharides ?%i‘df?arf‘”(ﬁr”@‘e]a ¥ F#eeaﬁém%m qfpprsg
The metshodyqfiore hatroddl su ﬁ?l%fn%ht@ s&eakd ﬁ%ﬁ/ﬁrﬁf 0)&1@&)‘[@ Wthrh s %ﬁiera?éj Eﬁ’llnﬁne nts

are released from about to about 8 hours. 27. The nethod of claim 24,
wher ei n alasigds, 88%iofhcit$ sagehanides] lnarbd] extrpgs, enEivires s @ombirlatassitiereoHmmabout 2
to about 6 hours. 28. The nethod of claim 24, wherein the suppl ement
further cawprpressmigahesupplameneat ajfreaxad greatet than 2R78MkiboRaeddiwod of cl ai m 24,
wherein the | ong-chain polysaccharides are selected from1l to about 60

wei ght perxsent e eetibd of clgiad 24; tvdeesin BHelpplemenEn E&S&i inkide @f external OfBile,
ar abi nose; arabi nogal act an; acetylated mannose; ammose; gl ucuronic aci d;

gal act ur orfl tegetableFapswieipionhard gelatin cgiisuleosani ne; gal act osam ne; N acetyl

neuram ni ¢ acid; N-acetyl 20 gal actosam ne and N-acetyl gl ucosam ne and

m xt urlds 6. corifienacthohef ¢liar & fwhestn ative 86%t dfdbe witritbml sulemettearei n t he
ressure about 13,789 to 68,947 kil oPascal s.

suppl enment

31. The né?%%sﬁﬁgrg)n&e%i@qﬂ?b%&h@?ﬁ the supplement is corrpr essed at a
pressure out . .5, 00 0.34,473 to 68,947 scal S 2. The net hod
of claim %27 m@}eépﬁg?#]%f‘gﬂﬂ‘ngﬁéﬁfel? %b%ég&/“ég m&f‘t‘%tnaﬂ)ﬁ WPAIHTC great er
t han 68, 94gleggehqp&g§§@(;l§2t§§bou'{@eloﬁgt hod of claim 24, wherein the
conpression is by roller conpaction. 34. The nethod of claim 24, wherein

the one orygnor eryl.Qnan Ga¢ aIHPiK% %%P | Soqe%tﬁg%}erglglgﬂﬁﬁﬁ&%oinr R n?orel‘ to

about 75 melght percent of eac urified gal act ose,
gl ucosé, maopenes, N-acetyl neuram nic acid, fucose, N-acetyl gal act osam ne,
N acetyl gl ucosam ne and xylose. 57 35. The nethod of claim 24, wherein

the one on9mor dheanghedef dlaip0}4) saeediftHedese-alisn pslosRehLded sroreigtied from 1
tragacanth guar_gum_ grain flour, rice flour, sugar cane, beet sugar,

pot at o, it RDOUL G4 weight grvsent of cach ofiglactosanglugnss) mannese; KBgosga<YiRss; seed

guns, Lar %thtn{o%g, arabinogalactan; acetylated mannose; rhamnose; glucuronic acid; galacturonic

acid; iduronic acid; glucosamine; galactosamine; N-acetyl neuraminic acid; N-acetyl

20 galactosamine and N-acetyl glucosamine and mixtures or combinations thereof.

30.  The method of claim 24, wherein the supplement is compressed at a pressure about
13,789 to 68,947 kiloPascals.

31.  The method of claim 24, wherein the supplement is compressed at a pressure about

5,000 to 34,473 to 68,947 kiloPascals .

.25 32.  The method of claim 24, wherein the supplement is compressed at a pressure of

greater than 68,947 kiloPascals.
33.  The method of claim 24, wherein the compression is by roller compaction.

34.  The method of claim 24, wherein the one or more long-chain polysaccharides
comprises from about 0.1 to about 75 weight percent of each of isolated and purified
30  galactose, glucose, mannose, N-acetylneuraminic acid, fucose, N-acetylgalactosamine, N-

acetylglucosamine and xylose.




extract, aloe vera extract, gumghatti, starch, cellulose, degraded
cel lul ose, fructose, high 5 fructose corn syrup, pectin, chitin, acacia,
gum arabic, alginic acid, carrageenan, dext ran, Xxanthan gum chondroitin

sul f at e, ro acet yl at.ed | ymanngse, mnal t os ucan | ent i nan
annan. | evan. - HsARaBhd bfYEE 2P MR B ne PRmore creSbit bpreBliddan
combi nat i aRrkectet fRhe@im tABacahile ghi@tdnad ]g-ﬂfm fbai AtZAourii@iaftahel Bt higapphobi ¢
oxygen-radi cal quencher Is selected 0 fromthe group consisting of one or

nor e vi t arRotetes Bl agwe alein. depusthean gemppoybim.derayg som, seadigvas, bachtredel t a,

. ! 5 . N | |
bota, el g o€k cfhiby Hlnf gl drar L BT A BGRR SRleSe, AORoP BT
accept abl ensadst sotnsyren bectina blgtia QithdinatunOAabichapmas acid Carrddtende dashnof

claim 24, wherein the lipophilic oxygen-radical quencher is selected 15
fromthe gr@BUA" 8BMsFRandiRituppulfate supies ackylated aplymannresenrkioss) glueafs i cet i n,

api genin gﬁkginag,ﬁrgérﬁﬁn,: Gan, hﬁrg?cjggglﬁsse, RRALMRGEM 12ER5¢ YR A EPHARL R LRSS

t her eof , conbl nations 't
thereof.

36.  The method of claim 24, wherein the lipophobic oxygen-radical quencher is selected
10 from the group consisting of one or more vitamin E selected from the group consisting of

alpha, beta, delta, epsilon, gamma, zeta, eta, xil, xi2, and sigma tocopherols, and alpha, beta,

delta and gamma tocotrienols, analogs thereof, pharmaceutically acceptable salts thereof,

and combinations thereof.,

37.  The method of claim 24, wherein the lipophilic oxygen-radical quencher is selected
15 from the group consisting of flavonols, quercetin, kaempferol, myricetin, apigenin and

derivatives, analogs, pharmaceutically acceptable salts thereof, and combinations thereof.




