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compositions that include such molecules, methods for evaluating the effectiveness

of such molecules, and methods of use. More specifically, the present invention

relates to small molecules, which are referred to herein as “nanofraction’” molecules

that modulate cell-mediated immunity.

20
BACKGROUND
The ability of antibodies to provide and transfer immumty is well known and
widely researched, as are the characteristics of antibodies and the mechanisms by
which antibodies are produced.
25 Not so well known or so widely researched are the roles transfer factors,

which includes a family of molecules having molecular weights of between 3,500
Da and 7,500 Da, play in modulating cellular, or T-cell-mediated, immunity, QOver
time, the understanding that those of skill in the pertinent art have about the
characteristics of transfer factors and their roles in an organism’s immune system
30  has improved and continues to improve.
While further research continues to shed light on the characteristics and
functions of a wide variety of immune system components, there may be a large

number of poorly understood, or even overlooked molecules that may have an
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from colostrum, or even milk, produced by a mammal. As another non-limiting
example, nanofraction immune modulators may be acquired from eggs produced by

20 birds or any other type of animal. Colostrum, eggs, and other sources of
nanofraction molecules are collectively referred to herein as “nanofraction sources.”

The natural production of nanofraction immune modulators by a source

animal may be enhanced by exposing the source animal to a greater amount, or
concentration, of one or more antigens than the amount(s) of such antigen(s) to

25 which the source animal would normally be exposed. For example, if a particular
type of source animal, or even a specific source animal, would, in its typical
environment, normally be exposed to a certain amount or concentration of a given
antigen, the source animal’s production of immune modulators, including
nanofraction molecules, may be enhanced by exposing the source animal to an even

30  greater amount (e.g., concentration) of that antigen (e.g., by vaccinating the source
animal, by placing the source animal into an environment where a greater amount or

concentration of that antigen is present, etc.). As another example, if a particular
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produce a preparation in which one or more types of immune modulators are
present.

20 In one aspect, the present invention includes preparations of at least partially
purified, substantially purified {e.g., to a degree accepted by those in the pertinent
art), and completely purified immune modulators. Additionally, the present
invention includes compositions that include nanofraction molecules. In addition to
nanofraction molecules, such compositions may include other components that are

25  useful in supporting or modulating the immune system of a subject {(e.g., transfer
factor, antibodies, etc.), as well as components that may benefit the subject in other
ways.

Methods that include use or administration of nanofraction molecules or
composttions including the same, alone or with other immune modulators, are also

30  within the scope of the present invention. Methods of use include the administration
of one or more types of immune modulators (e.g., in raw, partially purified,

substantially purified, or completely purified form, in a preparation, in a
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art through consideration of the ensuing description and the appended claims.

20 BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings, FIGs. 1 through 4 are graphic illustrations of the results of
various tests performed on compositions that incorporate teachings of the present

mvention.

25 MODE(S) FOR CARRYING OUT THE INVENTION
It has recently been discovered that small molecules in a variety of molecular
weight ranges are useful in modulating the activity of immune cells. The following

EXAMPLES set forth the acts that were performed to reach these conclusions.

30 EXAMPLE 1
Using known processes, including phase separation, precipitation, filtration,

microfiltration or nanofiltration, and dialysis, a variety of molecular weight fractions
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20

EXAMPLE 2
A first series of assays was conducted using the white blood cells of healthy
individuals that include, or express, so-called “CD4” glycoproteins on their surfaces
using the ImmuKnow ™ assay produced by Cylex Incorporated of Columbia,

25  Maryland. These white blood cells are also referred to as “CD4+” cells due to their
expression of the CD4 glycoproteins. Expression of the CD4 glycoprotein
distinguishes so-called “T helper” cells from other types of white blood cells,
including other T cells.

The components of the ImmuKnow '™ assay test kit were: a standard 96-well

30 “Assay Plate,” including removable eight-well strips; a “Sample Diluent,” which
includes growth medium and a preservative; a “Stimulant,” which includes

phytohemagglutinin-L (PHA-L) (a substance from beans (e.g., red kidney beans)
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strip were designated as “nonstimulated” wells, while the other four wells of each
20 strip were “stimulated” wells. Fifty microliters (50 pl) of Sample Diluent was
introduced into each of the four “nonstimulated” wells of the control strip, while 25
ul of Sample Diluent was introduced into each of the “nonstimulated” wells of each
test strip. Twenty-five microliters (25 pl) of Stimulant was introduced into each of
the four “stimulated” wells of the control strip and into each of the four “stimulated”
25  wells of each test strip.

In addition to the Sample Diluent or Stimulant, a 25 pl sample of one of the
molecular weight fractions identified in EXAMPLE 1 was introduced into each of
the eight wells of each test strip. More specifically, each of the molecular weight
fractions of EXAMPLE 1 was reconstituted in Sample Diluent and dituted with a

30  volume of Sample Diluent to provide three different concentrations that would
ultimately, upon addition of a 25u] sample to a well, respectively amount to the

addition of 10 pg, 100 pg, and 1,000 pg of the dried powder to the well.
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| e
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the beads and ' 1" RoT Baromel | etk oh B8 D80 Bubi e C&sb B e
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each wel | fropm,thed Medgbuse ddifhdnal 084 antibodies on the Dynabeads® sample
purification beads bind only to white blood cells exhibiting the CD4 glycoprotein.
20 During this incubation, CD4+ white blood cells, which include T helper cells, were
immobilized by, or bound to, the mouse monoclonal anti-human CD4 antibodies on
the Dynabeads® sample purification beads.
Following incubation, the contents of each well were mixed again (e.g., for
about 15 seconds to about 30 seconds on a shaker plate) to resuspend the
25  Dynabeads™ sample purification beads. The contents of each well were then
introduced into a magnetic field (e.g., by placing each eight-well strip in a magnet
tray available from Cylex), in accordance with the protocol set forth in the
instructions that accompany the ImmuKnow '™ assay. When subjected to the
magnetic field, the Dynabeads® sample purification beads are pulled to one side of
30  each well in which they are present. The remaining contents of the well may then be

removed (e.g., aspirated with a pipette, etc.) and the beads and T helper cells washed
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forth in the owng tab strate ers, representing
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One hundred fifty microliters (150 pl) of the Luminescence Reagent was
then added to each well of the Measurement Plate that included either a test sample
or a sample of Calibrator Panel solution. The luminescence from each well was then
measured. The measured luminescence from each well provides an indication of the

20  amount of ATP present in that well. The amount of ATP present in each well is, in
turn, indicative of an amount of metabolic activity within the cells (i.e., CD4+ cells)
from which the contents of each well of the Measurement Plate. In the samples that
were derived from cells that were nonspecifically stimulated with PHA, a relatively
high level of ATP is expected to be present. The addition of an immune modulator

25 (e.g., from one of the fractions identified in EXAMPLE 1) would increase or
decrease, or modulate, the metabolic activity in CD4+ cells that was nonspecifically
stimulated by PHA.

The results of such testing are set forth in the following table, with the
illustrated numbers, representing the mean (average) amount of ATP produced by

30  the white blood cells of each subset;
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the 250 Da t baign@()@ndﬁve@db@g; mumune activity by T-cells (e.g., by helping the cells

“remember” their primary purpose, by reducing autoimmunity and associated
disorders, while improving activity against undesirable entities, such as infection of
a subject’s body by microorganisms (bacteria, viruses, etc.), etc.). The
15  down-regulation of PHA-stimulated activity by T-cells appears to confirm this role
of transfer factor in cell-mediated immunity.

Similar results were seen in a number of other molecular weight fractions
that do not include transfer factor, including the 250 Da to 2,000 Da colostrum
fraction (both up-regulation and down-regulation ), the 2,000 Da to 4,000 Da

20 colostrum fraction (up-regulation), and the 2,000 Da to 4,000 Da egg fraction
(up-regulation and down-regulation). The 8,000 Da to 10,000 Da colostrum fraction
also caused up-regulation of activity in CD4+ white blood cells that were not
stimulated with PHA and down-regulation of PHA stimulation of metabolic activity
in CD4+ white blood cells.

25 These data establish that immune modulators other than transfer factor are
present in at least the 250 Da to 2,000 Da colostrum fraction, the 2,000 Da
to 4,000 Da colostrum fraction, and the 2,000 Da to 4,000 Da egg fraction. The
immune modulation capabilities of the “nanofraction molecules” present in each of
these fractions has been at least partially confirmed by the experiment that is set

30  forth in EXAMPLE 3.
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very simlar to that set ibrth in EXAVPLE 2, with the fol | ow ng exceptions:
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may be evaluated. Notably, the intensity of the light emitted from each well of the
Measurement Plate is less, as T memory cells make up only a portion of the cells
20  that have been bound to antibody molecules of the Dynabeads®.
The results of these assays are set forth in the following table, with the
illustrated numbers representing the mean (average) amount of ATP produced by the

white blood cells for each sample (and amount) tested:
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10 exposed to CMV.

EXAMPLE 4
Another set of assays was conducted to determine whether or not either the
nanofraction immune modulator molecules (i.e., the immune modulators of
15 the 2,000 Da to 4,000 Da colostrum fraction) or the transfer-factor containing
fraction (i.e., the 4,000 Da to 8,000 Da colostrum fraction) could modulate
(e.g., enhance) the immune memory of a subject who had recently been exposed to a
high dose of a particular antigen. Specifically, a blood sample was obtained from an
individual who had been exposed to an influenza virus, which causes a systemic
20  infection, and suffered from influenza symptoms for four weeks.
The assay was conducted in the manner described in EXAMPLE 3, using the
Cylex T-Cell Memory ™ assay in accordance with the instructions provided with
that assay and set forth in EXAMPLE 3, except a influenza antigen, in the form of
1:25 dilution of a the influenza vaccine manufactured by Aventis Pasteur of Paris,
25 France, for the 2006-2007 flu season (for a final, per well dilution of 1:125), was
used in place of the CMV vaccine of EXAMPLE 3.

The results from that assay are set forth in the following table:
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The results shown in TABLE 3 (which are also shown graphically in F1G. 1)
indicate that, when T memory cells of a subject who has recently been exposed to a
particular antigen are exposed to that antigen, particularly in the presence of
nanofraction molecules or transfer factor, activity of the CD3+ memory T-cells
increases significantly. In fact, relatively small amounts of nanofraction molecules
and of transfer factor caused an increase of about 20% in T memory cell activity. In
fact, it appears that the immune modulators of the 2,000 Da to 4,000 Da fraction are
10 about as effective as the transfer factor and any other molecules present in
the 4,000 Da to 8,000 Da fraction in modulating the activity of the tested cells.

The results from EXAMPLES 1-4 indicate that immune modulators having
molecular weights in the 250 Da to 2,000 Da, 2,000 Da to 4,000 Da, and 8,000 Da
to 12,000 Da ranges are effective in modulating immune activity of various types of
15 T-cells. Thus, by administering such immune modulators or preparations or
compositions including the immune modulators to a subject, the subject’s
cell-mediated immunity may be modulated.

Based on these results, a process was developed for producing various
dietary supplements (e.g., from (bovine) colostrum, (chicken) egg, etc.) that include

20 molecules of a predetermined MWCO. For example, and not by way of limitation, a
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include baseline levels (i.e., those levels already present in the source (e.g.,

colostrum, egg, etc.) from which transfer factor is obtained), the resulting

20  compositions will down-regulate undesired activity by T-cells (e.g., autoimmunity
and associated disorders, etc.), while improving, or up-regulating, desired T-cell
activity. The nanofraction-and-transfer factor compositions that are set forth in

TABLES 4 and 5 were developed.

25 TABLE 4
COMPOSITION A
Ingredient Relative Amount (by
weight)
Bovine Colostrum fraction, upper MWCO 10,000 Da 68%
(spray dried)
Bovine Colostrum fraction, upper MWCO 3,000 Da 2%
(nanofraction) (spray dried)
Chicken Egg Yolk {spray dried) 30%




chi cken. and vari ous povvder ed. conpositions were produced.. The filtrate
(i.e., the ortion of'the liquid. that has passed through the filter) may
t hen be f‘NPtzﬁ‘ég/Mfﬁ%cessed by known techni ques (e.g., PEE%ZWW%?& spray
drying, evaporation to forma anore concentrated I i qui d, incorporation
into a gel, etc.). The resulting "nanofrgaction 15 product " may then be used
al one or incorporated into other conpositions. It is believed that by

i ncl udi ng nanofragti on nol ecul am)unt S

preparat i ons thataﬁ%ﬂ OFRAHOGPE efsﬁ%ﬁggé’?a}t%%e%%mf@fte& QAT &R 1%@“%‘7 so include
basel i ne | e‘&ﬁb&lﬁt’inoecomﬁdﬁ@ﬁte’ lsaviehs “ipth@adio@rasendonpbnk e sguiapeis{ e. g. ,
colostrum egg, etc.) fromwhich transfer factor i s obtained), the

resul ting 20ssampls ot i epbimatipn Qf)wmﬁ‘ég‘ﬁl@m@nﬁﬁtﬂ’éﬁaﬁéﬁ(13%1911‘\?1&59‘1“65 of
by'.['-cells .aut oi I; ile
i mor OVI ng. ortangﬁa‘fg%déi e gm é%t%‘rrsggpé%t@a%%ﬁcf n?ﬁrﬁlik\%ftﬁﬁaq Surdeh Csu)ih aih
nanof r : agt i oRo@ektdd iANSABLE a6t @ mayangodd cbthmsgfeﬁmtsare set forth in
TABLES 4 and 5 were devel oped. .25 TABLE 4 CC]VPCE Ogl A | ngredi ent

Rel ative Anount (BYewigsi fBRIMPOSHIRM thal LTRSS ATAC BYIKERH8R10, 000
D-a 68% (ti ‘ 0 ction,
upper SIB gbg&ggsq)ﬁ%%em( alg %fIaP a‘%ltlfngﬁe 0;sd Blragﬁg%ﬁgc}%dhl%giﬁéig t&éﬁ Yol k
(spray dri eddxscaﬂ%i\i\ﬁ)mﬁ}]&i @MM&?W&.@Z@WA@@S%WS as1s@t fomids 10 dPsE 61 on of
TABLE 4 nmay al so be referred to as an "i mune nodul ati ng conponent.” Such
an. "immune nodul ati ng conponent” may consist essentially ()fit

conbi natjpn of sources of immne nodulratgrss (i ncl udi ng sour ces of
nanofi-acti on i nmune nodul ators) or extracts of imrune nodul at or sources,
such as 5 those listed in TABLE 4, CWPQSHEI@N Kcl ude ot her ingredients.

Li kewi se, areonpost tor—that—inecorporates—teachin
i nvention n] ‘@b Wi st essential l ypof an "i mmune ?m‘éﬁqlou#@ef)%:eg\?ngg’nent "
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set forth i pComppgElion A0 TABLE 5 TS‘O

Zinc (as monomethionine) 5 mg

' Cordyvant' " Proprietary Polysaccharide Complex 440 mg

IP-6 (Inositol hexaphosphate)

Sova bean Extract (phytosterols)

Cordyceps sinensis (7% cordyceptic acids)
Beta-Glucan (from baker’s yeast) (Saacharomyces
cerevisiae)

Beta-Glucan (from Qat) (Avena sativa)
Agaricus blazeii Extract

Mannans (from Aloe vera) (leaf)

Olive Leaf Extract (Olea europaea)

Maitake Mushroom (Grifola frondosa) (whole
plant)

Shiitake Mushroom (Lentinus edodes) (whole
plant) (5:1 extract)

A composition according to the present invention may be embodied as a
liquid (e.g., into the RioVida® drink available from 4Life Research, L.C, of Sandy,
15 Utah), a powder (which may include additional ingredients to provide a desirable
flavor, dissolution properties, and the like), a tablet (which additionally includes
other ingredients, such as binders (e.g., starch) and the like, a gel (in which gelatin
or other ingredients may be added), or in any other suitable form. It should be
understood that, for purposes of this disclosure, the additional ingredients that are

20  used to manufacture a such embodiments of a composition of the present invention
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i nvention may be enbodied as a

in EXAMPLE 2, with the sample fractions of EXAMPLE 2 having been replaced

with the following: (a) a control that included no immune modulators; (b) a

colostrum fraction having a MWCO of about 3,000 Da that had been spray dried; (c)

Transfer Factor XF®, which is currently available from 4Life Research and includes

a bovine colostrum extract with an upper MWCO of about 10,000 Da, was added;

(d) the composition in TABLE 4, which is labeled as “Composition A”; and (¢) the
composition of TABLE 5, which is labeled as “Composition B.” Each of (b)

through (e) was reconstituted in the Sample Diluent that accompanied the

ImmuKnow ™ assay, and diluted to a concentration that resulted in a final, per-well

concentration of 1 mg/ml once blood samples and all other liquids had been added to

each well.

The results from those assays are set forth in the following table:

TABLE 6
Control | Nanofraction ; TF XF | Composition ;| Composition
A B
Non-Stimulated (NS) 26 35 77 47 19
Stimulated with PHA 220 234 150 140 27

These results also appear in the graph of FIG. 2.

1t is reiterated that these results were obtained at a point in time (about four

weeks following initial infection; i.e., during convalescence) where, in the absence

of stimulation, T helper (CD4+) cell activity is expected to decrease, although a

large number of T helper cells remain in the subject’s blood. T helper cell activity

was stimulated only shightly, in the absence of the nonspecific stimulant PHA, by

the nanofraction, TF XF, and Composition A, and does not appear {o have been

l'iquid
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Following ta . 20 TABLE ,6 n I nofraetion. 1’ . i.tion
Conposi t i on Qk%i @tl%‘nﬁg{"?rﬂ{ﬂgﬁ? gélr"%ﬁ%w%m% %S/‘;%X%Jai QEI}&?%S%%%EH%NUI at ed
with P1-1A 220Q 2861 :56heldiRoB4ctiolN e & F, Cuthicsitivhs0, ag&anpdsitidn@ogfaph of
FIG 2. It isreiterated that these results were obtained at _a point in
ti me (about temory cells from blood from the same patient as that tested in EXAMPLE 5. The
15  protocol set forth in EXAMPLE 3 was followed, with the following exceptions:

VZV vaccine, which had been diluted 1:10, was used in place of CMV vaccine (for

a final, per well dilution of 1:50); and the sample fractions of EXAMPLE 3 were

replaced with the control and immune modulators used in EXAMPLE 5, with each

immune modulator having been diluted to a final, per-well concentration of 100

20 pg/ml
The following table sets forth the results of the assay:
TABLE 7
B Control | Nanofraction : TF XF | Composition | Composition
A B
Non-Stimulated (NS) 1 2 13 27 51
Stimulated with VZV 1 5 30 32 69
Stimulated with 288
 ConA
25 This data is also depicted graphically in FIG. 3.

As expected, transfer factor, which is present in TF XF, stimulated activity
by the T memory cells. The addition of a small amount of extra nanofraction

molecules to the transfer factor significantly increased the activity of T memory
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presence of VZV antigen. Accordi ngl yxanvPi®et! Menory TM assay was
conducted to determne the effects of the n.anofraction, |T XF,
Conposition A , addacshposidy, sthi® wes copductadirpisieraung therbgricspd¥ariqusom t he

Sankc pati ent g5 LN50sS 8RS0 B SNPhEoR: I ATRERE PR SAdar th 1

EXAMPLE 3 wago?lgf)?l OW nQg €exc vacci ne, which

had beenidi | umﬁ}a:lmbﬁmow@meedfm ip ITad_ S 4@Mi/5ymnﬂ!at(eh®ﬂwal&ﬂiarnal per
wel | dilution of 1:50); and, the sanple fractions of EXAMPLE 3 were

repl aced wi t KNKn&ck it iy againgt thebymen seabiollast sukrraig ol lEsRdhas vahickyst h
each immune Q&?tweatéqg% Q@l}g Q\Q:rcp%%'ﬁla?éc‘ uA&%r&lﬁ%ig {h'erl\ﬁt celR€ire ‘ﬁ@l} |referred to

concentration | ow ng ble sets forth the results
of t he assay hereTxAEL‘E:fﬂec@r c€ldeyit whlle Nerk S62 wulladre dlsh5yfefreflambertin’ aactumer 1" F
IxXFs tC 27 Orrgﬁs IaErll Oars] %?g t cefls cgg)ecxﬁcgily, MTT Assay technology was used, 1n
15  which 3-(4,5-Dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT), which
is yellow, is reduced to formazan, which is purple, by reductase enzymes in the
active mitochondria of living cells. Just prior to analysis of cytotoxicity, a solution
(e.g., dimethyl sulfoxide, sodium dodecyl sulfate (SDS) in dilute hydrochloric acid
(HCD), etc.) that will dissolve formazan is added to each well. Spectrophotometry, in
20  which the amount of light of a certain wavelength (e.g., a wavelength in the range of
about 500 nm to about 600 nm) absorbed by the solution in each well 1s measured, 1s
then used to determine the numbers of living cells in the assayed wells, relative to
the number of living cells in one or more control wells into which no test
compositions were added.
25 The compositions that were evaluated included Transfer Factor Advanced™,
available from 4Life Research: Transfer Factor Plus Advanced ™ also available
from 4Life Research; Composition A, which includes both transfer factor and an
elevated amount of nanofraction molecules; Composition B, which includes transfer
factor, an elevated amount of nanofraction molecules, and other ingredients that are

30  believed to enhance immune system activity; nanofraction molecules from bovine

colostrum; nanofraction molecules from chicken eggs; and interleukin-2 (1L-2),
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medium mixture, with no immune modulators. Three effector cell-only negative
contro} wells also included only the mononuclear cell-growth medium mixture,

20 while three target cell-only negative control wells included only 100 ul of growth
medium.

The mononuclear cells were incubated with their respective immune
modulation compositions (except for the three negative control wells) in the
presence of 5% CO; at a temperature of 37°C and 100% humudity for 48 hours.

25 Following incubation, about 30,000 K-562 cells were introduced into each
well, except for the three effector cell-only negative control wells, that contained
mononuclear cells and growth medium. The 96-well plate and the mixtures in its
wells were again incubated in the presence of 5% CO; at a temperature of 37°C and
100% humidity for 48 hours.

30 The MTT solution, having a concentration of 5 mg MTT/m! Henk’s saline

solution, was prepared in accordance with known, standard techniques. Twenty

microliters (20 ul) of the MTT solution was introduced into each mononuclear
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cell-growth. medi um mi xt upféf(%& }[Aﬁ ngo?m?giﬂé%t%’? tcl)ér?@ Three ef[' ector

cel | -only negakiov®D ¢ Riptiohl dsakitysofdask tdsneklidedespohying e a msranucl ear
cell-growth medi um m xture, 20 while three tar%et cell-only negative
1

control wel | sompesitifedndwiips s lpt obthe greitit s contildPReis trmavsiagropRicrkar
" ! . . Fontt . ar.
cells We;:? : tﬁﬁe (Rt defilor céi@%H@f&é\%ﬁé W?weﬁg%h @]ﬁbﬁé‘th‘é%@%@% tC'anZ .

(except for hree negative contr S the presence of
a tenper at ur epodal 3@ ignd the MO thugei cilk-gniFoacgdBchlroutrsl. w@k. Ralel(Ugiong

i ncubation, about 30,000 K-562 cells re introduced intg each. well,
except for thPTEHPEIGPIEERYe ety e baYS rendalid B ReRfiE in ki
contai ned el that also contained a tested immune modulation composition. The results are

presented in the following table:

20
TABLE 8

Immune Modulation Composition CI1 (%) Relative Activity
Transfer Factor Advanced” 43.1 55
Transfer Factor Plus Advanced ™ 38.5 49
Composition A 60.3 77
Composition B 57.9 74
Nanofraction molecules, colostrum 77.9 180
Nanofraction molecules, egg 68.7 88

IL-2 77.0 84

These data, which are also depicted in the chart of FIG. 4, show that
compositions including nanofraction molecules, particularly those from bovine
25 colostrum, are about as effective as or more effective than IL-2 at eliciting NK cell
activity against K-562 tumor cells, while compositions that include transfer factor

from colostrum and eggs and nanofraction molecules from colostrum (i.e.,



nmononucl ear cells and growt h medium The 96-wel |l plate and the m xtures in
its wells were again incubated in the presence of 5% CO2 a _tenperature
of 37C an‘HOZPW“/é%“hum dity for 48 hours. 30 The MIT soF’GFf‘@ﬁOOM‘?WI“Eg a.
concentration of 5 ng MIT/m Ilienic's saline solution, was prepared in.
accordance wi th known, standard. technigugs. Twenty microliters (20 pl)
ofthe MIT sol ution was introduced into each nononucl ear WD 2008/ 042604

The o6-wel | pravesiiond riataffich TRk RenTRen; bl fRmavikg 200

i ncubat ed 'ncéxﬁﬁos@ﬁ&ﬁ&ﬂ&&a&fnaﬁ%’r@bnrﬁéleéulesi errper ature of 37"C and 100%
humdity, this time for about (bur hours. Followng this fll%% i ncubati on,
the 96-well pl ateﬁw@ﬁd@érﬁsﬁhﬁﬁ%w b 0TS DAKYTACLIEN BHEHIsh PHPegBb e 2f i ve

m nutes. There | rRoRYass fMherbeach wel I,
and 150 gl oFmﬁ{)&?{%ﬂ{h %‘%%@%@Eg‘!’%ﬂ%ﬁ?r ﬁ)gerﬁ into tg each
mononucl ear aeldn t&m@bﬂsp@m campdneasrit.gi, N gelig bf theAcHpectistop bottomstfar  was

t hen used to neasure the optical enS|t , .at_a. wavel ength of, 540.nru, of

each cell -cé‘FﬁJ%tﬁliﬁ’én%ISVSte’?h‘éo %?P@’éy oggms?%f" agBLIo IS sed t o

determ ne thg cé}mw I%éfl% éc@ﬁ@i‘orﬁp@neﬁ@of@h@aeii%eﬁiﬁ@d%rtﬁﬁﬁ dfShe adj@ttsi vat ed
st ance

by each teste , using the followwng formula: d (0% -.1 (QODe,,
ODe) / Obdomng syd@n. where CODD, |s optical density of each test well

éb%responding to ested i ncl pgdi the positive
control, ODe is t %R/‘é}r“é’&gr 33?%%‘& gesﬁg%gyﬁk%%@?ﬁsgb%oé%ﬂgffect or

cel | - onl yo neqaiiHra&oMal Qhnsf@! th&ors 20140 hnd pﬁnienehap@roage, vafith eadblelensi ty

of the three target cell-only negative control wells. The C (% represents

the per cent agebjeft s iamyete syeleistorpwont avae grigklyiand|edacisiting neghogsns #deach

wel | that alsq contain te
results are g}eéélai‘%sg&ggm?‘ﬁ% i% g?‘?‘%é?ﬁ%ﬁg“?@q %W%Eﬁﬁ@%{lrwet t%/ggfﬁrl ation
Conposi tion @ct&?@laﬁeﬁlﬁhbwﬁleé@twlwémniléli*r&!‘mt:elﬂs Factor Advanced 43.1 55 ...

nsfer Factor Plus Advance . d .t. ......... % ................
_________ 49 EXAMPLES 5 through 7 also show that the adf.ilqon of ex%mg‘gaﬂl% A 60. 3

15" * immune modulator molecules to compositions that include transfer factor may
fortify and enhance the immune modulation (e.g., of T helper cells, T memory cells,
and NK cells) of transfer factor and of existing compositions that include transfer
factor.

A method of modulating the cell-mediated immunity of a subject includes

20  administering (e.g., enterally, parenterally, etc.) a composition including
nanofraction molecules to the subject. The nanofraction molecules may be
administered alone, or as part of a composition that consists essentially of
nanofraction molecules, or they may be administered with a composition (e.g., a
composition such as that set forth in TABLE 4 or TABLE 5) that includes transfer

25  factor. Administration may occur on a regular basis in an effort to maintain an
overall balance in the subject’s cell-mediated immunity, or it may be effected in
response to an infection, an autoimmune disorder, tissue transplant, or another event
that affects (activates or suppresses) the cell-mediated immunity of the subject.

Administration of compositions that include nanofraction immune modulator
30  molecules in accordance with teachings of the present invention is believed to
modulate cell-mediated immune activity based on physiological need. For example,

undesired cell-mediated immune activity (e.g., autoimmunity, etc.) may be reduced.



Conmposition B. 57.9 74 Nano fraction nol ecules, colostrum77.9 100
............................ Nanof racti on m)lecules

......... WP20080436p405 84 These data, which are al so dep?gfrwz?%/oﬁ?@chart

of FIG 4, show that conpositions including nanofraction nol ecul es,
parti cul arl y those from bovi ne 25 col ostptiun, are about as effective as or
nore effective than TL -2 at eliciting NK cell activity against K-562

tunor cells, whil S.-1.h I f f r

col ostrum andxseaé‘ﬁgl %@3&%‘? iy El%tnT Cérlrgsltggu 6‘;6 P %%%b}@é%ﬁ%%etn%’uér%’nmﬁn. e., W
2008/ 042604 B@E&b&&%i’r&%%‘{nes aﬁh@@ﬂm@r b&lnmnA.otmdb@mpcsm@m dals,
activate NK cells nore effecti veI t han rJI'pOS| tions 5 aﬁﬁal glcl%r

nanol i act i on fips Bedody OfBﬁuﬁﬁﬁl(ﬁg Y aP’il‘t’%tWé alelpar YOAH5Y &¢ltra i dy BN

mol ecul es, b%c‘(‘fﬁ't@ﬁ#tura‘i Eﬂl%r g@og?ﬁé' f)y 0y Q@g ah{? énu \5,1 1ﬁff‘1§ﬁ§tr ctor, the

nanof racti on ecu action | e co ents
((e.g., NK cehitdngorf niehﬁ)r}aeéils- aedinmyeﬂsqdmfonmd@héanhmbql exatﬁcsﬂarmmh@

system conpl e the ability of transfer factor.to elicit. activity by
anti gen- specﬁra{lﬁfg’f %%ﬁ%@%lglsmre‘i/}‘(@{‘@@Iaadlilﬁﬁfi‘ldﬂfr@deBan(‘?ﬁaﬁtfont b ect ' s
i mrune syst em dNes sonRshidered together, the results of EXAMPLES 5 through
7 10 denonstrate that tr:ansfi/r factors regulate and prinme T hel per cells,
which enable a subject's imune systemto respond nore quickly and

efficiently to pat ens ,an ot her undesi red.ent]
EXAMP: | .., ES 5 th#‘gﬁ%ﬁgé 9 ‘g&?ﬁ’% eSO SRE P a’%ﬁ‘ g’se?‘ﬁcg &Eéy’s%é%%@ﬁ@é" t he
activity19f vk cOR{RAICT a6 BhliSng BEAMHLT the pﬂ&ﬁﬁiﬂmeﬁﬁéﬂl St gheesy bbhptovidisg

addition of'extra nanofraction. 15 i mmune nodul ator npl ecules to
conposi ti ons ifuriratippco firemetaf dbsprepentyarefertadgmbedimentsy Simdladnitbide t he

e o Ui Gullor @bl BEY bRl Red EnlTRTRO BB ComART AT Cel | 9)

of transfer (factor and orrp05| I ons e tra
factor. A netsbgst (ﬁfthmp‘md@itazweﬁgom hEeataa‘ed; ﬁ’ﬂﬁﬂiiﬁb&dt embadimeytsafiayabes ubj ect

includes 20 adm nistering enl er arentera a

conposi tion icABINFAR COIF?HH@FP%CW%?FORBP g’ﬁl ipenfigny, éhegﬁgﬁfee ‘ﬁca’f%%a“d

nanof ractkon 1ok &CHH €8y MYapBended claims and their legal equivalents, rather than by the
foregoing description. All additions, deletions and modifications to the invention as
disclosed herein which fall within the meaning and scope of the claims are to be

embraced thereby.



adm ni stered alone, or as part of a conposition that consists essentially of
nanofracti on nol ecul es, or they may be adm nistered with a conposition
(e.g., a conposition such as that set forth in TABLE 4 or TABLE 5) that

i ncludes transfer 25 factor. Adm nistration nmay occur on a regular basis in
.nn effort to maintain an overall balance,in the subject's cell-nediated
immunity, or it nmay be effected in response to an infection, an autoi nvnune
di sorder, tissue transplant, or another ¢ﬂ§ﬂgs that affects (activates or
suppresses) the cell-nediated i Mmunity o subj ect. Adm nistration of
conpositions that include nanoliaction imune nodulator 30 nolecules in
accordance W th teachings of the present invention is believed to nodulate
cel | - nedi at ed i Whatneckeme¢diisty based on physi ol ogi cal need. For exanpl e,
undesired cell-nedi ated i mmune activity (e.g., artoimunity, etc.) my be
reduced. WO 2008/ 042604 PCT/ US2007/078947 _23_ As anot her exanple, the
ability of Tscel l's top.renoyeompeafibh &RligpRAinpoganse fasctil tompssing:her
undesirabl e entities, such as cancer cells and other aberrant or nutated
cell's, from t e ipwaynegnodulasing eeotpopentgincludingact i vat i ng T hel per (("D4+)

col o, ML, 011 ERFbhY BB ikl 6 L0 6o o LS00

focused and enhanced, pardn @petmblecWaeveight ansfferf abasti0/000 DA firkist er ed
wi th an additional amount of nanofraction i mune nodul ator niol ecu.les.

Al t hough the foregoi ng destiaripinglodingdinsfentacionayd spwdiaciiesimmpese shoul d not

10 be constyued as limti t S of . 1.F r i i rely
as providi&g iIIustratidﬁgmggﬁggﬁgggweﬁ%%a§§@8%%?@5“%Q%§£$?@§méﬁ@ggﬁﬁents.
Simlarly, other enbodi rngnés; &fd the invention may be devi sed which do not
depart fromthe spirit or scope of the present invention. Features |iomdi

| Terent enbodi nent s feegokpareimsiudingd seqordbeiiiagbet apurcery Imanpe nyfdulages
invention is, therefore, {ndicat I, 11 | t ded
clainms and their |egal eq}talg\flﬂﬁ %nﬁ%?%gpéglra} Wgﬁ?%ﬁ?{}ﬁga@h&g@gﬁ%%
description. Al additi onscoriidsetatinsluaing mdeiof fHeaphbhagiondmipfimei nvention as
di scl osed herein which fall within the neaning and scope of the clains are
to be enbrlaced thereby. modulatmgappisculgybavingmelegplapwyeights of apoutd. Q¥ Bdsi ti on
for inproving imune funcgijon, conprising:

2. The composition of claim 1, wherein the first extract comprises an
extract of bovine colostrum.
20
3. The composition of claim 1, wherein the immune modulating

component further comprises an extract of chicken eggs.

4. The composition of claim 3, wherein the second extract comprises

25  another extract of bovine colostrum.

5. The composition of claim 4, wherein the another extract of bovine
colostrum comprises at least about two percent of the weight of the immune

modulating component.

30



an i mmune nodul ati ng conponent, including: a first part including a first
extract of a source of immune nodul ators having an upper nol ecul ar wei ght
cutof f of about 10,000 Da, the first extract including transfer factor and
nanof racti on i mmune 10 nodul ati ng nol ecul es havi ng nol ecul ar wei ghts of
about 3,000 Da or less; and a second parts4.ncluding a second extract of a
source of inmmune nodul ators having an upper nol ecul ar wei ght cutoff of
about 3,000 Da, the_  second extract %P&E?@%Gﬁhggﬁf of the nanofraction

i mmune 15 nndulatin&'nnle eﬁ@EWWaVP%g O ar wei ghts of about 3,000 Da

or less. 2. ThehcoOmPRSHitbEIMeoldsi@imiohmprisbeitriun68hefithe stigaxsfitheimmangr i ses
an extract of bovine colostrum 20 3. The conposition of claim1l, wherein
t he i nmmune nodul at i meedutdingseaponenirafler conpri ses an extract of chicken

oggs. 4. The CHPOSHLt Qe Bh it LRID A IREQRINLH hBGhnEROT! | Ses

25 anot her extrat ovine ¢ strum e conposition o alm 4,
wher ei n t hesanot her geydulatig @hpoasmitne col ostrum conprises at |east about
two percent of the weight of the imune nodul ating conponent. 30 -25- 6.
The conposition of claimb5, wherein: the extract of bovine col ostrum

conpri ses about 68%-f th [eleic : ' I?qg ol @gﬁ&gnent; and
t he extract of chicégn eggg&@hggé?gééhﬁﬁ%ﬁpﬂggﬁg%) tﬁ%ﬁﬂé?gﬁ 5 t he i nmune
5 nodul ati ng canpenaii.modulAing@op@dhért@ondiningiesyenarliyngf:i nmune functi on,

conprising: an immne npdul ati ng conponent consisting essentially of: a
powder ed extract of aRAWdseediBstofihovHs\FRIRgtraR }@ﬁﬁ’érandﬂp@c‘ﬂpgf;‘%ﬁk%(’ﬁ’ﬁ[‘t 10

cutof f of q%out 10, 000 qukQ?QP%gﬁgggggfggact of bovi ne col ostrum havi ng an

upper nol ecul ar weight cuto 000 Da; and
a powdered extract of bovine colostrum having an upper molecular weight

cutoff of about 3,000 Da; and
powdered egg yolk.

15 8. The composition of claim 7, wherein the powdered extract of bovine
colostrum having an upper molecular weight cutoff of about 3,000 Da comprises at

least about two percent of the weight of the immune modulating component.

9. The composition of claim 8, wherein:

20  the powdered extract of bovine colostrum having an upper molecular weight cutoff
of about 10,000 Da comprises about 68% of the weight of the immune
modulating component;

the powdered extract of bovine colostrum having an upper molecular weight cutoff
of about 10,000 Da comprises about 2% of the weight of the immune

25 modulating component; and

the powdered a whole egg yolk comprises about 30% of the weight of the immune

modulating component.

10. A composition for improving immune function, comprising:
30  an immune modulating component consisting essentially of nanofraction molecules

having molecular weights of at most about 3,000 Da.



powdered egg yol k. 15 8. The conposition of claim?7, wherein the powdered
extract of bovine colostrum having an upper nol ecul ar wei ght cutoff of
about 3,000 Da conprises at |east about two percent of the weight of the
i mmune nodul ati ng conponent. 9. The conposition of claim8, wherein: 20 the
powder ed extract of bovine col ostrum havi ngs-an upper nol ecul ar wei ght cutof f
of about 10,000 Da conprises about 68% of the weight of the inmune
nodul ating conponenty; th f n
upper mol ecul ar wei glht cﬁfthg;apﬂ%gﬂo%&&%% %‘gg%ééh?gen%ﬁt)ggéﬁ%@?&g%? t he
wei ght of the |obmrmelfﬁﬁnanldadta>hengbmmmmiemmnanﬂclrﬁdrlenmggder ed a whol e egg
yol k conpri ses about 30% of the weight of the innmune nodul ati ng conponent.
10. A conposition for inproving inmne function, conprising: 30 an immune
nodul ati ng conponentj,con t
havi ng nol ecul ar wei ghts§All éﬁ%%rlrlgglt%ga ﬂoﬁe{téré @B%ﬂ%g%fnli%rhq&l The gL %gm tion
of claim 105 wheleastont el comptisiag: nol ecul es are obtained fromat |east
one of bovine col ostrum and. chi cken e ass nmet hod for

i Qf;atiqﬂ

det er mi ni ng théVi‘Hi‘Hﬁgea%Hﬁﬂ%‘tﬂ?W agliy! st ‘B’eél’pq §"’cm‘BWe¢eHDI ecul e,
conpri si ng: ev%kg@sﬁ EQQ O%F:&};Bél(ﬁtlrﬁgluﬂgtcél‘llioté/stﬁflulgltor hRasheone type of

i mune cel | ; one type of immune cell to a stinulator
nol ecul e; evaleuaiuatn@ zastﬁnmlmﬂattevjtmﬂthe/attlyasobnet type af ithiast cadhe t ype of
i mmune cel | ; exposi.ng the at |least qne ty I nmune cel | to uf)ot_enti al

i mmune nodul at 5?(})0%’[ &) eévé’lnﬁéxneﬁﬁ- IIRRUaE F@&O ypotenpfal HOTERE M
modul at or ?R t Q@alﬁﬁﬁ%rﬂétﬁqt ?%Féb{:e)ﬂtlﬂflm e n%dull:ﬁ&sén ﬁ’i@%nﬁ%&?ecﬂfctl'v pe
e tho (0] C

cell. 13. assay im12 erein evaluating the activity of
the at |east one t yixeatdéast omutype ofimhmowagelli ses eval uating the acti VI ty of
at | east one 15 type of T-cell. 14. The assay nethod of claim 13, wherein
evaluating the activity of the at |east one type of T-cell conprises

evaluating the actiuisty &fhedksayGctholOclf fo, wHeRin ERdbatfidn@ald iy ofdld - 20

at least one type of immune cell comprises evaluating the activity of at least one

15  type of T-cell.

14.  The assay method of claim 13, wherein evaluating the activity of the
at least one type of T-cell comprises evaluating the activity of at least one of a
CD3+ cell and a CD4+ cell.
20
15.  The assay method of claim 12, wherein
exposing the at least one type of immune cell to a stimulator molecule comprises
exposing the at least one type of immune cell to a mitogen; and
evaluating the stimulated activity comprises evaluating the increase in activity of

25 the at least one type of immune cell following exposure to the mitogen.

16. The assay method of claim 12, further comprising:
exposing the at least one type of immune cell to a stimulator molecule comprises
exposing the at least one type of immune cell to an antigen; and
30 evaluating the stimulated activity comprises evaluating the increase in activity of

the at least one type of immune cell following exposure to the antigen.



15. The assay nethod of claim 12, wherein exposing the at |east one type of
i mune cell to a stinmulator nolecule conprises exposing the at | east one
type of immune cell to a mtogen; and evaluating the stinulated activity
conprises evaluating the increase in activity of 25 the at |east one type of
i mmune cell follow ng exposure to the mtggen. 16. The assay met hod of
claim12, further conprising: exposing the at |east one type of immune cel

to a stinulator nolecul e _conprise exposi the .at | east one type of inmune
cel | to an antigen;!’and T_:h? %W!%ﬁ‘i’%@g‘ﬁﬁ@ -(WhereiR e %Z‘iaiswltefyﬁ% prises

eval uating t ek 88 EohBridlat Kaliong ot a AR imnRR cc AN fhnclelliffimhine cel
foll ow ng exposure to the antigen. -27- 1/. The assay nethod of claim 12,
wher ei n t he atanlimastnoligecatly pempfomiserlisoarceedt arcionmpunesedl fadm lasastce dagisof a
heal t hy i mmune cel |, %gpinnun cell frgp1 an, i.nmunol ogi cal |y conprom sed
source, or an TFORYETIRES QEhas receghy Zecoyehed &ophal InfCtioRecovering or has recently
recovered §roman infection. 5
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