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Ab:oacnveFmorproduoed,sepamedmduohmdﬁaneiﬂmmaloevmleafmapmduadeﬂvedmnpmssedﬁomanaloe
leaf, such as raw aloe vera gel, frecze-dried aloe vera gel extract, bulk acetylated mannan and bulk pharmaceutical mannan, utilizing
different sizing processes, their processes or preparations, and their uses. The process of sizing can be accomplished by centrifugation,
filtration, ultrafiltration, chromatography, dialysis, selective precipitation, pH adjustment, irradiation, homogenizing, or a combination of
such processes. Compounding or mixing two or more different bicactive Factors from aloe at various concentration ratios, cach Factor with
its own specific bioactivity or bioactivities, to obtain a new bicactive Factor having desired optimal additive or synergistic effects.




considered to have, and has been used for its, nedicinal and therapeutic
properties wi thout any clear understanding or scientific analysis of_the
bases ror such propertres. Further, 1t 1s known that the biological
activities of fresh al oe pl ant decay very rapidly. 20

Because of this |ack of know edge about the aloe plant and its

characteri stywesyndggsst net hods enpl oyed for the processi ng BET/UBRSHOSIANt
result in end products which do not consistently achieve desired
results. Further, aloe | eaves contain anthraquinones in its yellow
sap. The ant hraqui none-contai ni ng yellow sap is known to have a

| axative effect with a reputation as an E&trenely 25 irritating
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stabilization of the juice. The resulting mxture is then VO
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i ncorporated in, or mxed with, other solutions or agents to produce the
products whi ch could be, for exanple, a cosnetic, a health food

drink, or a topical pe present invention relates to bioactive Factor produced, isolated, and

separated from either an aloe vera leaf or a product derived or processed from
an aloe leaf, their preparations, and their uses. More specifically, the present

10 invention relates to bicactive Factors produced, isolated and separated from an
aloe vera leaf, aloe gel fillet, aloe raw gel, freeze-dried aloe vera gel extract,
bulk acetylated mannan or bulk pharmaceutical mannan utilizing different sizing
processes, their processes or preparations, and their uses.

Aloe is a tropical or subtropical plant characterized by lance-shaped

15 leaves with jagged edges and sharp points. For centuries, this plant has been
considered to have, and has been used for its, medicinal and therapeutic
properties without any clear understanding or scientific analysis of the bases for
such properties. Further, it is known that the biological activities of fresh aloe
plant decay very rapidly.

20 Because of this lack of knowledge about the aloe plant and its
characteristics, most methods employed for the processing of the plant result in
end products which do not consistently achieve desired results. Further, aloe
leaves contain anthraquinones in its yellow sap. The anthraquinone-containing
yellow sap is known to have a laxative effect with a reputation as an extremely

25 irritating cathartic. Traditional processes for the production of various aloe
products typically involved crushing (pressure rollers), grinding (e.g., use of
Thompson aloé leaf slitter), or pressing (TCX pressure extruder) of the entire
leaf of the aloe plant to produce an aloe vera juice, followed by various steps of

filration and stabilization of the juice. The resulting mixture is then



oi ntment. Unfortunately, because of inproper processing procedures, many of
t hese so-cal |l ed al oe products contain no bioactive chem cal substances or 5

i ngredients. The principal disadvantage of such state of the
art processes is the failure to recognize, and to take into account,
that different fractions or conponents of the al oe | eaf have

di fferent ki NR78834 o ogical activities. These different PCT/USI6MYI3G ¢ | ons
have characteristics that may not only be inconsistent with the intended 10
use of the final product, but in many instances were deleterious to such
use. Further, unless carefully cortrol | ed processes are used in
processing the | eaves of the aloe plant, the active chem cal

substances, or i hgnpeiatdis, or atixddwith, eieesdlutions or agametogesdice techrodifcisng t he
process. . Al oe_vera | eaves contain k%vari ety of chem cal
subst ances and 1%hich cayld,ps,cfor examplss  ceunetic, 3deplits 1Qaddrnks or & BRIl ces of

al oe | eaves have nfortu | | fol - zﬁ.&g Lol i
described in U. S?H'Eg{hénp Nos%?’%%%%%gﬁlmﬁwr 4?8 1%‘%9*% Iél ,‘Z’ssao,

4,957,907, 4, 959liesel sosxalied] aloé mrédiets contdin glo bioaative ichemical substancasoerpor at ed
herein by reference..One group of the active chem cal substances
has been referre&"glr?g“ﬂgs‘al oe vera nucil agi nous pol ysacchari des. Even the

al oe 20 vera muci ragipriviRipal disddventige PEuch Sifite dF the AR PRoceibe® s the Milghelr © Of

pol ysacchari des. . The term "pol ysaccharides" has been used | oosely
to include both & YegegRizesandigitake into accoyns| thatedifferent fragtionygrorompenentsofyr oup of

such ol ysacohar ifleRoldouriaes (HER Ll of piologcal RAASCTHAZ lypdR g™ 12"

is an ordered |inear po su antl a acetylrated mannose
mononers. 25 fractions have Charaderisticsghat aday nor onhhbes inodmsistenaivith aled intendédes of

o ot Ronk ol oyl b e Ao P oo
o6 pr oduct s hau o ez unésS CateFll $ofiRéil Bobctites are ued PRSI s 202 ©1
5,118, 673, 5, 3080888 ale: plat, thectivencheBicall sybsROCEs corcingredicnynefithe deaves
are destroyed during the process. |
Aloe vera leaves contain a variety of chemical substances and

15 components. Mixtures of active chemical substances of aloe leaves have been
identified, isolated and stabilized as described in U.S. Patent Nos. 4,735,935,
4,851,224, 4,917,890, 4,957,907, 4,959,214, and 4,966,892, each of these is
incorporated herein by reference. One group of the active chemical substances
has been referred to as aloe vera mucilaginous polysaccharides. Even the aloe

20 vera mucilaginous polysaccharides are made up of a mixture of polysaccharides.

The term “polysaccharides™ has been used loosely to include both oligomers and
polymers of carbohydrates. A group of such polysaccharides has been given the
name acemannan. Acemannan is an ordered linear polymer of substantially
acetylated mannose monomers.

25 The biological, or physiological, activities of aloe vera mucilaginous
polysaccharides and their pharmaceutical applications have been the object of
numerous research studies at a number of laboratories, including Carrington
Laboratories. Uses of aloe products have been described in U.S. Patent Nos.
5,106,616, 5,118,673, 5,308,838, 5,441,943, and 5.443,830, each assigned to
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carrington Laboratories, TNnc., the content of each of which i$ incorporated
by reference herein. These studies have primarily focused on the
activities of bi oactive chem cal substances of al oe vera as
antiviral agemdmesmantitunor agents, I munost i nul ant BCT/US96/05736

i mmunonodul at ors, vacci ne adjuvants, nmeans of reducing 5 opportuni stic
i nfections, nmeans of controlling inflammation, and neans of

stinmulating the wound heal i ng processes. : Al oe vera

muci.l agi nous pol ysacchari des have been SHown in controll ed st udi es

to increase the rate of_healing in apimals. Al oe vera. nucil agi noys

pol ysacchar i des GRergten Spomieness g eeowtaﬁea&ﬁpiafhf%w%’gm % or
gastric 10 Ul ERFehct e, "Thest tiHiciShave primarily focused on'¥he HRAVIAEs of OF
exafpl e, has been shown 1 n | aboratory studies to I ncrease up to

300% i n 48 hour dicabiverchermical aubistances of aloe verd las antivitahagentss antitemor ageats,

whi ¢ch are known .to be re nsible fo eal i ng. burn I er
wounds S R TnmyponuilSS, PRFe diFant hf ol
Over a threg ye%?p@ﬁ‘ﬁdiﬂib infeebionsa triads 'ofiicBntrolfify Sdflafediion O hndVireals 6fact
simlarly to that of humans, were tested. Acenmannan was found to be

equi val ent to omstimylaing ghe wonnd heslingiprogessetat i ons used for the treatnent of
gastric Aloe vera mucilaginous polysaccharides have been shown in controlled

studies to increase the rate of healing in animals. Aloe vera mucilaginous
polysaccharides have also been shown to be an effective treatment for gastric

10 ulcers in animal studies.

Acemannan, for example, has been shown in laboratory studies to
increase up to 300% in 48 hours the replication of fibroblasts in tissue culture
which are known to be responsible for healing burns, ulcers and other wounds
of the skin and of the gastrointestinal lining.

15 Over a three year period, laboratory rats, the stomachs of which react
similarly to that of humans, were tested. Acemannan was found to be
equivalent to or shperior to current medications used for the treatment of gastric
ulcers. Most sﬁch products act to inhibit hydrochloric acid in the stomach.
Acemannan works on a different principle and does not alter the natural flow of

20 digestive acids.

In view of the known wide spectrum of biological activities possessed by
leaves of aloe plant, and in view of the known complex mixtures of biologically
active components and substances found in the leaves of aloe plant, it is
desirable to isolate and sepai'ate different biologically active Factor from the

25 leaves of the aloe plant. A need has arisen for sizing different Factors of

. bioactive chemical substances of aloe vera leaves.
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SUMVARY The probl ens di scussed above have been solved in
t he present invention whi ch provides for different bioactive

Factors or fractions er an
% dgibsve 3 gﬁg&%mvé n solvéd &l the B&s&{t(?meﬁh&h

al oe | eaf or a product rocessed rom an al oe | eaf,
t hei r manuf act ur evhiiapronddes for different bioactive Factors or fractions produced and isolated

5 by sizing from either an aloe leaf or a product derived and processed from an
aloe leaf, their manufacture and uses.

Broadly, one embodiment of the present invention is the process to
obtain a bioactive Factor from either an aloe vera leaf or a derived or processed
product of the aloe leaf.

10 Accordingly, an object of the present invention is to provide a bioactive
Factor of aloe.

Another object of the present invention is to provide a mechanism for the
separation of these bioactive Factors of aloe.

Yet another object of the present invention is to provide a process to

15 obtain individual bioactive Factor of aloe.

Broadly, one method of producing a bioactive Factor from aloe contains
the steps of:
(a) Filtering a starting material with a course filter, having a pore size
20 ranging from about 400 um to about 800 xm, to give a coarsely-filtered starting
filtrate, the starting material being selected from the group consisting of a
crushed aloe leaf, aloe gel fillet, aloe raw gel, and dried aloe vera gel extract;
(b) filtering the coarsely-filtered starting filtrate with a medium filter,
having a pore size ranging from about 100 um to about 400 um to give a
25 mediumly-filtered starting filtrate; and
(c) sizing the mediumly-filtered starting filtrate with a method selected
from pH adjustment, selective precipitation, centrifugation, ultracentrifugation,
irradiation, further filtration, ulmafiltration, dialysis, homogenizing, and

combination thereof.



Broadly, one enbodi nent of the present invention is the process to

obtain a bioactive Factor fromeither an aloe vera |l eaf or a derived or
processed product of the aloe leaf. 10 Accordi ngly, an
obj ect of the present invention is to provide a bioactive Fact or of
al oe. Anot her object of the present invention is to provide
a mechani vaﬁgh/iob.ﬁ separation of these bioactive FmU6es13é al oe.
Yet anot her object of the present invention is to provide a process to 15
obt ai n i ndividual bioactive Factor of aloe. Broadl y, one
met hod of producing a bioactive Factor from al oe contains the steps
of : (a) Filtering a starting material with a course filter,

having a pore size 20 rangi ng, from about, .40Q rr t o_about . 800
[err]m to give a codyeWeRg e @PH%FW'MWJ&CAW%WQ%,W# starting

mat eri al being I {.ne group consisting of a crushed al oe
| eaf, al oe gel ?‘?quegﬁoﬁggfngg%aw gel, and dried al oe vera gel extract;

(b) filtering the coa)sEiltering bistartig materialiwith 4 course-filer baving 8 PORSIZEm i | ter

having a pore size.r i f about er 1 :rlmto
give 5 250" s o Ak oS R tpr O e 1 R 2oy M st ™ 1O )
si zing the gedi yfiiriref ithd Qarig Shatéridl DBing selec@d dfrom tthe group icondsiing| afct ed
. from pH adj ustnent, selective precipitation, centrif uqat i on, .

ul tracentrif ugatarushed aloe leaf, algergeh fillet; plop raw gels pad dried gloc.yera gel extract;

ultrafiltration, dialySighe NOHRIGHAY-HieredMhrting filtrate VAP meduhOeer e €Of .
having a pore size ranging from about 100 pm to about 400 pm to give a
mediumly-filtered starting filtrate; and _

10 (c) step-wise filtering the mediumly-filtered starting filtrate using filters

having progressively smaller pore sizes starting from: a range of from about 25
pm to about 100 zm; to a range of from about 5 um to about 25 um; to a range
of from about 0.1 to 5 pm; and to a range of from about 0.04 um to about 0.1
pm,

15 Other objects, advantages and novel features of the present invention will

become apparent from the following description of the invention.
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bi oacti ve Factor from al oe consists of the follow ng steps:

(a) Filtering a starting material with a course filter having a pore size
ranging fro 00 [err]mto about 800 [err]m to give

coa?selgy fi m“gf% arting 5 filtrate, the starting mt@%?‘hg
selected fromthe group consisting of a crushed al oe | eaf, al oe gel
fillet, aloe raw gel, and dried al oe vera gel extract; _ (b)
filtering the coarsely-filtered starting-6i-ltrate with a mediumfilter,
havi ng a pore S|ze rangl ng from about 100 [err]mto about 400 [err]mto
give a DHSOR 3 $g filtrate; and 10 (c)
step-w se fllterlng the medi urriy flltered starting filtrate using filters
havi ng progressively smaller pore sizes starting from a range of from
about 25 [err MNbws Fced ?sazqn'aasmﬁ% sf i ut 5
[err]mto about 25 [eir:ﬁ?nu?ig a r;ﬁ&é{e@wb s rom about En%'ﬂr%ﬁ&_)
[err]m and to aPernngGﬁWgclcfmmbmaloemmqfdﬂa}wudO about 0 1

[err]m 15 advant a ovel aLures of the
present i nvesnt ion wl F]&R% ?B §§ r’ﬁé‘bjgﬁt&% @ﬁgg?lr% ‘? Yﬂf’l \ﬂtﬁ ent
description of tpgckdirésdndRizing steps to produce different bioacnve Factors.
FIGURES 10 and 11 show different bioactive Factors produced,
separated and isolated by different sizing steps using bulk pharmaceutical

mannan (“BPM™) as the starting material.
10 FIGURE 12 illustrates yet another series of procedures and sizing steps
in producing different bioactive Factors from an aloe vera leaf.

FIGURE 13 shows producing different bioactive Factors from raw gel
utilizing different procedures and centrifugation sizing steps. Each Factor so
produced and obtained is loosely termed “Centrifugation Factor” for FIGURES

15 14-16. _

FIGURES 14-16 show subjecting any one of the bioactive Factors
obtained from FIGURE 13, “the Centrifugation Factor,” to different procedures
and sizing steps to produce different bioactive Factors.

FIGURE 17 shows compounding two or more different bioactive Factors

20 to produce a different bioactive Factor.

FIGURE 18 shows irradiating bioactive Factor to produce a different
bioactive Factor.

FIGURE 19 shows homogenizing bioactive Factor to produce a different
bioactive Factor,

25 In the FIGURES above, each box represents at least one bioactive
Factor, similar to or different from the bioactive Factor from a different box.
The drying process is preferably carried out by freeze-drying, and, after drying,
a new bioactive Factor may be produced.
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DESCRIPITON OF THE FTGURES FTGURE 1 shows a series of
procedures and sizing steps.involved in produci ng raw gel from an
al oe vera leaf ("rawgel"). 5 FI GURES 2-9 show subjecting raw
gel from al oworewisssso different procedures and si zi IRETAISHUESTIEO
produce different bioactive Factors. FI GURES 10 and 11 show
di fferent bioactive Factors produced, separated and isol ated by

di fferent sizing steps using bul k pharnmaceuti cal mannan ("BPM') as
the starting material. 10 FIGURE 12 illustrates yet another

series of procedures 1B S “ . '“{}%‘ BT t
bi oactive Factors fro ghégﬁggqyeaﬁxgqlﬁég‘ﬁ sommd”nF&WlH& I%Ep&g shows
produci ng diff er gsee belovgate Mmped edgether fntoone tiox. dBdch of the “solution™ Facus
di fferent procedures and, centrifugation sjzi n%? teps., Fach Factor so

produced and obt #pdthg “salid]’ Sacten may thembr;subjested ¥ $iZiRg A5Ps- of e WeRd | GURES

15 . 14-16. windividually® géw ' Walp P tSi3feof the
bi oacti ve Fact orsmdwmualyog%nag%éhsgéﬂﬁw I thj lgw{:ﬁgﬁ@%{rl ugaﬁgon
Factor," to 8§l ff etwepsitanbe subjettedds further sizing prbeessesi to praduepadditionpl Battors

di fferent bioactive Factors. FI GURE 17 shows conpoundi ng two
or nore different bioactive Factors



20 to produce a different bioactive Factor. FI GURE 18
shows irradi ating bioactive Factor to produce a different bi oacti ve
Fact or. FI GURE 19 shows honbgeni zi ng bi oactive Factor to
produce a different bi oactive Factor. 25 In the FI G_U:?ES
above, each hox represents at |east one bioactive Factor, simlar
to or di ffer&ﬂ”pﬁgm t he bi oactive Factor froma different Wssﬁmsvss The
drying process is preferably carried out by freeze-drying, and, after

dryi ng, a new bioactive Factor nmay be produced. WO
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PCT/ US96/ 05736 In FIGURES 10 and 11, the "solution" Factor
and the "solid" BEIAILED DESCREFHONe! ow) are |unped together into one box.
Each of the "solution" Factor and the "solid" Factor nmay then be
subjected to further sizing steps. The word "individual l y" denotes

_ i | i
that each of the Fact g5 pRCHE Aelsbhithe| GhERIn B Elefhemonsly s94iRBR °21 be

subjected to further sizing processes to produce a ors.
different mixtures of bioactive chemical substances of aloe leaves have been

5 solved in the embodiments of the present invention pertains, in one aspect, to
production, separation, and isolation, such as by sizing, of a bioactive Factor
from either aloe vera leaves or products derived or processed from aloe leaves.

As used herein, the term “bioactive” means “possessing biological
activity,” such as a pharmacological or a therapeutic activity. More

10 specifically, the biological activity can be: Analgesic; antiviral; anti-
inflammatory; antineoplastic; immune stimulating; immune modulating;
adjuvant; or a combination thereof.

A substance has an “analgesic” activity if it can relief pain.

An “antiviral” activity is the activity of a substance that can interfere

15 directly or ‘indirectly with the replication of a virion or its infection and/or
interaction with a host cell.

A substance has an “anti-inflammatory™ activity if the substance can
inhibit the inflammatory process of heat, redness, swelling, pain and loss of
function as a result of tissue destructive processes and resbonse.

20 An “antineoplastic” activity is the activity of a substance that can
interfere with the cell cycle of tumor cells, that can prevent replication or repair
of tumor cells, or that can increase programmed cell death or apoptosis, and/or
effect the immunogenicity of tumor cells resulting in their destruction.

A substance has an “immune stimulating™ activity if the substance can

25 stimulate the immune system by either promoting cytokine release from
macrophages, increase specific, or non-specific, phagocytosis, and/or stimulate

directly or indirectly the components of the host defense system.
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DETATCED DESCRI PTT ON “The probl ens di scussSed above,

i nherent in the previously available - different m xtures of bioactive
chem cal substances of al oe | eaves have been 5 solved in the

enbodi nent s woobies3Pr esent invention pertains, in one asperCTUSIEHO5736
production, separation, and isolation, such as by sizing, of a bioactive

Fact or fromeither aloe vera | eaves or products derived or processed
fron1a|oe | eaves. As used erein, the term"bioactive" neans
" possessi ng bi ol ogi cal activity such as a pharnacological or a

be: Anal ges o: ant | vh pifanestas an “Thiine msAvpden sty PRl ©
i mune sti mul at i figract WK the MithUnd!syStei to either up&égdlﬁ(@f@énhaﬁ&) @r @owil nat i on

t hereof . A substancé has an "anal gesic" activity if it can
relief pain. regulate (lessen) theimmang respons¢.” activity is the activity of a
substance that can i [ t e
replication of a vi rl‘%% %53”‘%?1&%%'} e%‘ﬂm@ﬁf” A%‘)"g}! '# :ﬂg sﬁtﬁ&%gﬂr Pﬁ h with a
host cell. 5 non-specifically, the immune response to an antigen. A substance is also known

to have an “adjuvant” activity if the substance, when added, can assist a drug
in a formulation to hasten or increase the action of the principat ingredient of the
drug.

The word “Factor” is used to denote one or more chemical substances,

10 or mixtures of different chemical substances, which chemical substances or
mixtures thereof possess biological activity or activities. Such chemical
substances could include a moiety such as an organic acid, protein, amino acid,
carbohydrate, peptide, glycoprotein, sterol, other organic/inorganic substances,
and mixtures thereof.

15 The word “sizing™ as used herein means sorting/separating, grading and
classifying according to density, solubility, particle size, molecular size,
molecular weight, or a combination of the above. The process of sizing can be
accomplished by centrifugation, filtration, ultrafiltration, chromatography,
dialysis, selective precipitation, pH adjustment, irradiation, homogenizing, or

20 a combination of such processes.

“Compounding” means mixing one Factor with at least one other
dissimilar Factor at various concentration ratios to obtain a new Factor
possessing a desired optimal additive or synergistic effect or effects.

Aloe gel fillet that is substantially anthraquinone-free can be produced

25 by the following steps from a leaf of an aloe plant:

1. Washing the aloe ‘leaf in a bactericidal solution to remove
substantially all surface dirt and bacteria;

2. removing at least a first end portion from the washed leaf;,



A substance has an "anti-inflammatory” activity if the substance can
inhibit the inflamuatory process of heat, redness, swelling, pain and | oss
of function as a resuLt of tissue destructive processes and
response. An "antineoplastic" activity is the activity of a
subst ance th interfere with the cell cycle of cells,

t hat can pre3%%§aﬁ§5llcatlon or repair of tunor cel Qﬂwﬁ@%t can
increase programmed cell death or apoptosis, and/or effect the

I munogeni city of tunor cells resulting in their destruction.

A substance has an "inmune stinulating” aps4vity if the substance can 25
stinulate the i mune system by either pronoting cytokine release from

macr ophages, i ncrease3.specdrhining, presenving antcollecting sktaRALNENE Fich sapfiGmor

stinul ate directly or ipdi rectly the conmponents of the host defense
system ub3aidy

PCT/ US96/ 05736 4. removing rifidS HoR! E}H&elemﬁ%a[{}oddc@"hmﬁjbgaﬁﬁﬂl ting”
activity if the substance can | nt eract t | mmune systémto

ei t her up-regul aasthiaguinomecfrée gal filletn- - regul ate (Il essen) the imune

response.
subst ance cé% enhance,

Aloe raw gel, “raw gel,” or “aloe juice” that is substantially

A substance has an "adjuvant" activity if the

anthraquinone-free having solubilized and suspended matter can be obtained by

grinding and homogenizing the substantially anthraquinone-free aloe gel filiet.

10 Freeze-dried aloe vera gel extract containing active chemical substance(s)
or bioactive Factor from an aloe leaf can be produced by the following steps:

1. Obtaining aloe raw gel, “raw gel,” or “aloe juice” having
solubilized and suspended matter;

2. adding a water soluble, lower aliphatic polar solvent, such as

15 ethanol, to the aloe juice to precipitate active chemical substance(s) and thereby
forming a heterogeneous solution/suspension;

3. removing the water soluble, lower aliphatic polar solvent and the
solubilized matter from the heterogeneous solution to isolate the precipitated
active chemical substance(s); and

20 4 drying, preferably freeze-drying, the precipitated active chemical
substance(s).

Another form of freeze-dried aloe vera gel extract containing active
chemical substance(s) or bioactive Factor(s) from an aloe leaf can be produced
25 by the following steps:
1. Obtaining aloe raw gel, “raw gel,” or “aloe juice” having
solubilized and suspended matter;

2. adjusting: the pH of the aloe juice to from about 3 to about 3.5



5 non-specifically, the immune response to an antigen. A substance is

al so known to have an "adjuvant" activity if the substance, when
added;—Tan assl st _a drug ' In a formulation to hasten or increase the
action of the principal ingredient of the dr ug. The
word "Factor" is used to denote one or nore chem cal substances, 10 or

m xt ures of wWofohgesent chemi cal substances, which chenical PCBASINSES or
m xtures thereof possess biological activity or activities. Such chem cal
substances could include a noiety such as an organic acid, protein, am no

aci d, carbohydrate, peptide, glygqprotein, sterol- other

organi c/ i norgani ¢ subst ances, and m xtures thereof. 15

The word "sizing" as jysed herein nean oriingl ' j and

cl assi fyi ng accor di ngﬁt 0 @gﬁ@?t@?’a'g'éf‘aﬁtﬁ?’i {°§‘?96@P§19ﬁ%?§h§.9‘%"é€ﬁ'an§‘|°§%ﬁ| ar

si ze, NDLRan], 36 théioe filice 16 preei teivet chemical subitenca{spand théteby pr ocess
of sizing can be acconplished by centrifugation, filtration,

ul trafiltration, formingfeeserpganpgus solution/suspensianysi s, sel ective precipitation,
pH adj ustnent, irradigti or}em%g%ggwgﬁ. Elﬁublé?rlov?&ali&hati@pﬁmwai amithef such
oun

processes. I'ng” means mxing one Factor wth at
| east one otsher solubilized wiateerifron she Heterogeneaus solution tos isalatectbe pregipiawdr at i os
to obtain a new Fact 0{; ) “po(ss_esgi ng a desired optimal additive or
synergi stic ef f eativechemical sphstance(s); am Al oe gel fillet that is

substantial |y ant hr aggli nonfyihg GteferablyfReRLRWMHE afle precipitatedactivé ehdntitdl owi ng
1.

steps froma l.eaf of an al oe plant: Washi ng the al oe
| eaf in a bact er substdn¢e(®)ol uti on to renove substantially all surface

dirt and bacteria; gﬁ“ﬁ'ﬁlgﬁ” ,“bulk ph%rmaceutfcgmllﬁw ?‘Bli'ﬁa)sﬁla? bt ip[’e%re@”d

portion fromthe wash
10 from aloe leaves as follows:

1. Aloe leaves are washed, sliced open and filleted to remove the
leaf rind. The clean (substantially anthraquinones free) inner gel is retained
while the green rind is discarded.

2. The filleted material is homogenized (creparo) and extensively

15 filtered with a Finisher Model 75 (FMC, Chicago, Illinois), to remove most of

the pulp.
3. The clear viscous gel is acidified to a pH of approximately 3.2
with dilute HCI.

4. The acidified gel is then extracted with four volumes of 95%

20 ethanol at ambient temperature. Floating material is removed, then the
alcohol/water mixture is siphoned off while the solid precipitaté is collected by
centrifugation. Most alcohol/water soluble substances such as organic acids,
oligosaccharides, monosaccharides, anthraquinones and inorganic salts are
eliminated by the alcohol extraction process.

25 5. The solid aloe vera extract is then washed with fresh alcohol,
centrifuged, freeze dried, and ground to a white powder. The product at this
stage still contains some moisture, protein, monosaccharides, oligosaccharides,
organic/inorganic salts and other substances. The product can be stored as a

source of BPM. The product is stable at room temperature in the freeze-dried
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3. drai ni ng, preserving and collecting anthraqui none rich sap from

t he cut and washed | eaf; and 4. renoving rind from the
| eaf to prodt{gg?ﬁ substantial ly ant hraqui none-free gel fillet. 5
Al oe raw gel, el ," or "aloe juice" that is substanti aPF/US9605736

ant hr aqui none-free having sol ubilized and suspended matter can be obtained
by grindi ng and honogeni zi ng the substantially anthraqui none-free
al oe gel fillet. 10 Freeze~deied al oe vera gel extract
containing active chem cal substance(s) or bioactive Factor from an
al oe | eaf can be formdurecietll yelts if ptdustedd Gomt@dional moisture. The detailed

ot ai ning aloe raw gel, "raw gel," or_ "al oe juice" having

sol ubilized and RGSE¥EE FofeRrodycing substantially *anthraquinone-feegialeg geluforr
sol ubl e, | ower aly oC ol Ment. s SIC 0 he al oe
juice to precipi tde{?‘gﬁe{iét ?@g&@ﬁ?gﬁi %ﬁ%ﬁ%@#ﬁ%ﬁg?ﬁﬁd tj{oﬁtee?e y g Jcﬁvé
form ng a het er ogbemioal sulsstaneei(s) drohisarsgiesisaven for preparing BPM and foBextractisige nOvi ng
t he wat er solubl | ower, al i phati ol ar sql ve anpd the .
sol ubi | i zed {t drorh PBn‘?‘%i“ﬁ%ts& AL o Sexratabis ophilleed ardered jinear
pr eci pi t at ed polymeR Wf intAin643S Nt bechtRSdrped ™ Chrrimdithh's0.S. Patent Nos. 4
drying, prefer abl4y freeze-drying, the precipitated active chem cal
.735,935, 4,851,224, 4,917,890, 4,957,907, 4,959,214, and 4,966,892, the
entire content of each of which is incorporated by reference. The uses of aloe
products have been described in Carrington's U.S. Patent Nos. 5,106,616,
10 5,118,673, 5,308,838, 5,409,703, 5,441,943, and 5,443,830, the entire content
of each of which is hereby incorporated by reference.
Filtered and irradiated bulk pharmaceutical mannan (“FBA™), another
bioactive Factor, can be prepared and produc_ed by filtering the BPM (using a
filter having a pore size of about 25 um) followed by gamma irradiation (about
15 2.5 MRad).

As shown in FIGS. 1-19, bioactive Factors can be produced and
separated from either an aloe vera leaf or products derived and processed from
the aloe vera leaf. Illustrative examples of the general ways to produce

20 bioactive Factors by different sizing methods and by combinations of different
sizing methods are given in FIGS. 1-19. The general procedures and general
sizing methods found in FIGS. 1-19 are described below.

l-  Weighing
25 Aloe vera leaves are weighed in baskets in a cart. Tare weight is

measured for each cart.



subst ance(s). Anot her form of freeze-dried al oe vera gel
extract containing active __ . chem cal substance(s) or bioactive
Factor(s) froman al oe ITeaf can be produced 25 by the follow ng steps:
1. bt ai ning al oe raw gel, "raw gel,"™ or "al oe juice" having

sol ubilized and suspended matter; 2. adjusting the pH of
t he al oe j uiwe@ ob/fuss4 om about 3 to about 3.5; VO 9FCRASHA5736

PCT/ US96/ 05736 3. addi ng a water soluble, |ower

al i phati c pol ar solvent, such as ethanol, to the aloe juice to
precipitate active chem cal substance(s) gnd t her eby - formng a

het er ogeneous sol uti on/ suspensi on; - 4. renovi ng the water
sol ubl e, | ower allphﬁ& pol ar solvent and the 5 sol ubilized matter
fromthe hetero heo aé%?&tlon to isolate the precipitated active

chem cal substance(s)Aj1o@Rera leaves are soaked in a tank filled with potable water where

they are washed. Two leaves per basket are sampled for a total of 32 per

cart. Washed leaves are placed in the feeding flume (having chlorinated

5 water with an initial 200 ppm chlorine concentration) or in clean baskets
according to space availability. Leaves are fed to the processing lines in
First-in-first-out (“FIFO”) mode.

3.-  Filleting

10 Washed leaves are fed to the leaf-lines through a conveyor and rinsed
with potable water immediately before being processed. Filleting
consists of several consecutive steps: Base and tip removal; thorn
removal; elimination of upper skin; and fillet extraction.

15 4.- Grinding
Fillets are collected in a hopper and ground, producing the ground gel.
The raw gel is processed in portions of 150-650 L/tank.

5.- Homogenization
20 Ground gel is homogenized by passing it through a finely divided wire

mesh, under pressure, to give raw gel.

Finishing (Coarse Filtration Using A Coarse Filter ): Homogenized
raw gel is “finished” (pulp removal by coarse filtration using a coarse
25 filter such as a metal mesh of about 400-800 um). The retentate, in this
case the pulp, removed from the gel is weighed and usually discarded.



5. drying, preferably freeze-drying, the precipitated active chem cal

subst ance(s). General ly, "bul k pharmaceutical mannan”

("BPM') may be prepared 10 from al oe | eaves as foll ows:

1. Al oe | eaves are washed, sliced open and filleted to renove the

| eaf rind. The clean (substantially anthraquinones free) inner gel is

retai ned WO MM t he green rind is discarded. PCT/US6/05736  The
filleted material is honogeni zed (creparo) and extensively 15 filtered
with a Finisher Mddel 75 (FMC, Chicago, Illinois), to renove nost of

t he pul p. 3. The cl ear -yihscous gel is acidified to a pH
of approximately 3.2 with dilute HCL. 4, The
acidified gel is tgenphKAbjshAcht th four vol umes of 95% 20 et hanol at

anbi ent tenperature. Floating material is renoved, then the

al cohol / wat er ni xt ur e Tihe pH of dhegel ds acidified (withSNs HIGIXY toopH 3. 18-8 22 ewiths

Cch s or gani ¢ aci ds Comat b1 iRl feffREFs wRKELpH Y e fLoT e °nes

ant hr aqui nones and i ngelganibe atsal rhaide dasic (with dilute aOM)nat ed by the al cohol

extraction process. 25 5. The solid aloe vera extract is
then washed %ith fresh al cohol, centrifuged, freeze dried, and
ground to a “hite‘ﬁ9“@ﬁkmﬁamﬁh£ﬁﬁﬂﬂﬁﬁ at this stage still contains
sonme noi sture, protein, nonosaccharides, oligosacchari des, '

or gani c/ i norgani c sal tThegell isoseleetively ipsdcipitated .in Bheater solnbdd, lower &léphatior ed as

a source of BP The product _ji,s sta]ble at r%mte erature in the

freeze-dried polar solvent, such as ethanol, using a 1:4.25 of gel : ethanol ratio.
Addition and agitation speeds are regulated such that strands of

10 precipitate are formed.

8.- Centrifugation

Precipitation mix is centrifuged to isolate the solid product or cake. The
effluent or supernatant, a mixture of ethanol and gel, is pumped out of
15 the production area to be redistilled. Unless otherwise stated,
| centrifugation is normally carried out at below about 20,000 g for a
-period of greater than about 10 minutes and up to about 48 hours or
longer. Preferably, the time period of centrifugation is about 30 minutes

to about 3 hours.

20
9.- Weighing/Storage
Centrifugation cake is weighed and stored temporarily in a freezer set at
-10° C. Product is held in cold storage until approved for further
manufacture.
25

10.- Tray loading
Approved cake is loaded on lyophilization trays.
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formfor several years If protected fromadditional noisture. The detailed
procedures for producing substantially anthraquinone-free al oe gel, for
produci ng substantially anthraqui none-free aloe juice, for extracting

active wooimgsscal substance(s) from an al oe | eave, f @crwsspes’seig BPM
and for extracting 5° froman al oe | eave substantially non-degradabl e

| yophi lized ordered |inear pol ynmer of mannoses have been descri bed
in Carrington's U S. Patent Nos. 4,735,935, 4,851;224, 4,917, 890,

4,957,907, 4,959,214, and 4, 966, 892, the'ls' entire content of each of
which is incorpor?ted by reference. The uses of al oe products have
been described id Carn"%gson' s .U S. Patent Nos. 5,106,616, 10 5,118, 673,

5,308, 838, 5,409, 703, ppy; é%? E@crzﬁ?%rﬁﬂﬁh@?y flebfe-Giing’ &t 1yBpHiRZAhAg.

of each of which is hereb cor porated by reference.

Filtered and irradi at cayed ptodpetss freezstdried an thedyopiilizer. FByophilized praduet

bi oactive Factor, can.b repar ed [Q d PRI (using
. i1 ter havi foubin gREEE M Af Ity Phfediele & HPPEDFbeBa bl (000
irradiation §about 15and weighedVRad) . As shown in FlIGS.

1-19, bioactive Factors can be produced and separated from either an
al oe vera | eaf or products derived and processed from the al oe vera
leaf. Illustrati \ig__exm]n%s of the general ways to produce 20 bi oacti ve
Factors by different sizing nethods and by conbi nations of different

si zi ng met hods are gi Lyophilized pfaductlis hfilled] klouble packed, lpbebetcahd rveeighedd gener al

10 13.- Blending
Ground product is blended. The product is double packed and labeled.

14.- Storage and Exportation
The final product is sent to the warehouse where it is stored until
15 exported.

15.- Moderate or Medium Filtration (Filtration Using A Medium Filter)
The filtrate or gel, such as coarsely filtered gel. can be filtered by means
of a medium filter having a pore size ranging from about 100 to about
20 400 pm filter. Filtration pressure is to be regulated between 2 and 50
psi. Pulp collected here, the retentate, is usually discarded and filtered
gel is further processed.

Fine Filtration (Filtration Using A Fine Filter)
25 File filtration is usually accomplished by using a fine filter having a

pore size ranging from about 0.04 to about 100 pzm.



sizing methods found in FIGS. 1-19 are described bel ow. 1.-

Wei ghi ng 25 Al oe vera |l eaves are weighed in baskets in a cart.
Tare weight is : ~measured for each cart. WO 97/ 10834
PCT/ US96/ 05736 A I ced | _33-k 1 ed
2. - Washi n oe vera | eaves are soaked in a tan ille
with potabl e%%?’élrﬁ%ere they are washed. TwoP$HURPELSTHE,
basket are sanpled for a total of 32 per cart. Washed | eaves
are placed in the feeding flume (having chlorinated 5 wat er

with an initial 200 ppm chlorine concentsggion) or in clean basket s _
according to space availability. Leaves are fed to the processing lines in

First-in-first-ous.-(" CitraliliratioflAConcentration

The moderately filtered gel or other filtrate or gel is uitrafiltered using
a tangential flow ultrafiltration system (other systems such as tubular,
plane filter, etc, can also be used) using a Polyvinyldinefluoride
5 (“PVDF”) hydrophobic membrane. Other usable membranes inélude
polysuifone, celluiose, durapore, regenerated cellulose, synthetic plastic
and inorganic ceramic materials. The substance that passes through the
membrane will be collected and aloe vera bioactive Factor will be
isolated from it. The substance that is concentrated containing high
10 molecular weight product as another aloe vera bioactive Factor.
Broadly, ultrafiltration is a molecular separation, separating a product or
a Factor having a range of from about 100 to about 300,000 or even 1
million Daltons of molecular weight. The 1 million Daltons molecular
weight product can normally be separated and isolated by a filter having

15 a pore size of about 0.1 gm.

17.- Ultracentrifugation
The supernatant suspension, (either the gel or a solution or suspension
of another aloe vera bioactive Factor) is subject to centrifugation at, for
20 example, about 20,000 to about 150,000 g. This process will yield a
pellet called “microparticulate Factor” and a supernatant liquid called
“supernatant Factor.” The ultracentrifugation is normally carried out at
above about 20,000 g for a period of greater than about 10 minutes and
up to about 48 hours or longer. Preferably, the time period of

25 ultracentrifugation is about 30 minutes to about 3 hours.

18.- Low Speed Centrifugation
The suspension, (either the gel or a solution or suspension of another

aloe vera bioactive Factor) is subject to a low speed centrifugation at



3. -

t hrough a conveyor and rinsed

Fillet

ing 10

Washed | eaves are fed to the leaf-1li

nes

wi th potable water imedi ately

before berng processed. Fllletlng

consecutive st eps:

The raw gel
Honogeni zati on 20
through a finely divided wire mesh, under -pressure,

raw gel .
Filter ):

pul p,

renoved fromthe ge

10

15

20

25

19.-

20.-

consi sts of several

Base and tip renoval; thorn removal ;
elimnation of upper skin; and fillet extraction. 15 4. - Gi

Fillets areyw@byfgied in a hopper and ground, producing thmmmsllsgel
IS processed in portions of 150-650 L/tank.

G ound gel is honbgenized by passing

ndi ng

|t
to give

Fi ni shi ng (Coailge Fi Itratlon Usi ng A Coarse

Honogeni zed ed" r.enoval
coarse filtration usiffim abusdBQ e Q?bO“t 50 g ﬁ"”‘f‘?"htﬂ? g‘gg'l“gh bt al rresh
of about 400-800 [e”d]iﬂrdf.cirhﬁs rgt gnt @Hd Egﬁea of cellular fibers. THsSE the

S melghe 'y di scarded.
supernatant/suspension is used for further manufacture.

Dialysis

A method by which large molecules and small molecules in solution are
separated by selective diffusion through a semipermeable membrane.
The filtered gel is dialyzed using a Millipore tangential flow dialysis
system (other systems such as open tubular, piane filter, helicoidal
rotating, etc., can also be used) using a Polyvinyldineﬂuoride (“PVDF™)
hydrophobic membrane. Other usable membranes include polysulfone,
cellulose, durapore, regenerated cellulose, synthetic plastic and inorganic
ceramic materials. Deionized (“DI”) water is added to the recirculation
tank at the same rate that the filtrate exits the system such that the total
volume remains constant. The washing volume of DI water is to be from
4 10 20 times the initial volume. The substance that gets concentrated

contains the higher molecular weight product.

Anion Exchange Chromatography

The filtered starting material is subjected to a separation using anion
exchange chromatography using Q-Sepharose as the stationary phase.
Other anion éxchangers that could be used include Amberlite from Rohm
and Haas, DEAE -Diethyl Aminoethyl- Sepharose, etc. The mobile
phase is DI water. A buffer such as an acetate buffer of pH 4.5 + 2
could also be used. The solution or suspension of the starting material
is fed into the column. The product is collected from the moment a
signal is recorded in the u.v. (220-260 nm) detector of 0.002-0.02
Absorbance Units Full Scale (“AUFS”) until the signal goes back to the
baseline (1 20%). The column is then washed with 3 M Sodium
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6. - pH Adj ust nment The pH of the gel is acidified (with 6N

HCl) to pH 3.18-3.22 with constant nechanical agitation to

mai ntain a uni formpH The pH of the gel can be al so nade
“basic (with WO7010838a0H) . 5 7.- Selective Preci piRCA{USHHos736

The gel is selectively precipitated in a water soluble, |ower aliphatic
pol ar solvent, such as 95% ethanol, using a 1:4.25 of gel: ethanol ratio.
Addi tion and agitation speeds are regul aiggl such that strands of 10
precipitate are forned. 8.- Centrifugation

Precipitation mx IS eaRkik bl P SBahiChifdibxke folfoflel by DIWAEL oQicutiitke. The
ef fl uent or supernatant, a mxture of ethanol and gel; Is punped out of 15
t he production area tpHbe redistilled. Unless otherw se stated,
centrifugation is normally carried out at bel ow about 20,000 g for a

period of greater than about 10 m nutes and up to about 48 hours or

| onger. Preferabby,. tSpeHxtRsiohCtdmatogbMply | f ugation is about 30 mi nutes
to about 3 hours. 20 ~9.- Wighing/Storage = . '
Centrifugati®%n cake i ?hmlgwrasmon@ﬂ%\e@mnamwylal is pumped inte theset  at

-10 C. Product is hel ¢ |8 CQlifin S SR2EE stfilablyl 32RO b SepRderytU61506! the
collection of the material is started when the first u.v. signal is recorded
(220-260 nm) with the detector at 0.002-0.02 AUFS. As many bioactive
Factors of decreasing molecular weight as needed can be collected with
10 this method and the range of molecular weight can be adjusted at will.
Each of these bioactive Factors collected by size exclusion could be
further processed by means of centrifugation, filtration, partition,
adsorption, ion exchange, reverse phase, hydrophobic interaction or
affinity chromatography and other sizing methods to yield a Factor
15 consisting of single or combined chemical entities.

22.- Step-Wise Filtration
Filtered starting material, (from step 15), can be filtered again using a
series of filters of different pore sizes in ofder to produce and isolate
20 different Factors present in Aloe. The first filter is a 25-100 um filter,
it removes fibers coming from the pulp. The filtrate is then filtered again
through a 5-25 um filter. The resulting solution or filtrate is collected.
The solid collected on the filter can be recovered by back-washing the
filter with DI water. _
25 The filtrate from the previous filtration can then be filtered through a 1-5
pm filter, the resulting solution/filtrate collected and the solid collected
on the 1-5 um filter can be recovered by back-washing the filter with DI
water. The filtrate from the previous filtration can then be filtered

through a 0.1 to a 1.0 gm filter, the resulting solution collected and the



manuf acture. 25 10. - Tray | oadi ng Approved cake is

| oaded on | yophilization trays. WD 97/ 10834
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11.- Drying : Drying is preferably acconplished by
freeze-drying or |yophilizing. Trayed product is freeze-dried
in the | yophiplgoRésss Lyophil i zed product I s degirhusegesdecd in
Hi gh Density Pol yethyl ene ("HDPE") | abel ed bags 5 and wei ghed.
12.- MIlling ~Lyophilized product is mlled, double packed,

| abel ed and wei ghed.
-19~

solid collected on the 0.1-1.0 um filter can be recovered by back-
washing the filter with DI water. If needed, even finer core size filters,
down to 0.04 or even lower um filters, can be used to filter the resulting
solution from above. Using different pore size filters in the filtration

5 process will yield different “grade” of Factors.

The irradiation of a product is usually carried out by irradiating a dried

product with gamma rays.

10 In certain sizing steps, “solid” Factor and “solution” Factor can be
produced. For example, centrifugation will produce a supernatant Factor and
a pellet Factor; and filtration will produce a filtrate Factor and a retentate
Factor. Each of these Factors can be subjected to further sizing processes to
produce additional Factors. -

15 The pellet material from a centrifugation process or the retentate material
from a filtration pfocess is usually re-suspended or re-dissolved in a solvent
before being subjected to other sizing processes.

. In the sizing of an aloe product, the same sizing process or step can be
utilized more than once in the production scheme. Thus, for exampie, a Factor

20 obtained from a filtrate can be subjected to further filtration.

Various modifications of the disclosed processes to produce different
bioactive Factors from aloe, as well as alternative modifications, variations and
equivalents will become apparent to persons skilled in the art upon reading the

25 above general description. The following examples are illustrative only and are
not intended to limit the scope of the appended claims, which cover any such

modifications, equivalents or variations.



10 13.- Bl ending G ound product is blended. The product

I s doubl e packed and | abel ed. 14. - Storage and Exportation

The final product is sent to the warehouse where it is stored until 15
export ed. 15.- Moderate or MediumFiltration (Filtration Using A
Medi um Fi | tep} The filtrate or gel, such as coarsely filtered
gel . can be MAY8P®4 by neans of a medi um fi IRIURLAHy a
pore size ranging fromabout 100 to about 20 400 [errImfilter.
Filtration pressure is to be regul ated between 2 and 50 psi .
Pul p collected here, the retentate, is usagl |y discarded and filtered

gel is further processed. Fine Filtration (Filtration Using

A Fine Filter) 25 File fi EXaNPRR 1 s usually acconplished by
using a fine filter havin ore size ranging from about
0.04 to about 100PREPARA ONOFBULK UTICAL MANNAN (“BPM”)

PCT/ US96/ 05736 Aloe leaves suitable for use were washed in 0.02% calcium hypochlorite.
After rinsing with water, leaf tips and butts were removed, and leaves were
5 inspected once again for damaged areas which were trimmed away.

Cleaned, trimmed leaves were filleted by hand or are fed by hand into
the slitter, which separated the outer leaf rind from the leaf pulp. Fillets were
funnelled into a grinder; rinds were collected for disposal. The ground aloe gel
discharged from the grinder was collected in covered stainless steel tanks.

10 The tank containing the ground aloe gel was moved to an area where the
gel was homogenized in a Crepaco homogenizer. The homogenized gel or “raw
gel” was discharged into another stainless steel tank and transferred to the
finisher area for filtration,

The raw gel was then pumped through the finisher, a horizontal screw-

15 type extractor (FMC), to filter out the pulp which was discarded. One hundred
gallons of filtered gel was pumped into a 100-gallon stainless steel tank.

The filtered gel was then adjusted with 6N hydrochloric acid to a pH of
approximately 3.2.

The pH adjusted gel was “ethanol precipitated” by adding the gel to the

20 alcohol at ambient temperature at a ratio of 1 part gel to 4 parts alcohol and
mixed in a 550 gallon stainless steel tank until the flocculent precipitate formed.

Once the precipitate formed, the batch was mixed slowly while being
transferred by a positive displacement pump to h continuous flow Sharples
centrifuge for collection of the BPM which was then freeze-dried under reduced

25 pressure of about 100 mTorr. Shelf temperature was set at 30°C; the product
was freeze-dried for approximately 24 hours or until all temperature probes
reached 30°C. '



- 16- 16.- Utrafiltration/Concentration The
moderately filtered gel or other filtrate or gel is ultrafiltered using

a Tangentral ffTow ultrafiltration system (ot her systenms such as tubular,
plane filter, etc, can also be used) using a Polyvinyldinefluoride 5
("PVDF") hydrophobi c nmenbrane. O her usabl e nenbranes incl ude

pol ysul f one, woshe3®se, durapore, regenerated cell ul ose, sPOTRISPMSTIS astic
and inorganic ceramc materials. The substance that passes through the
menbrane will be collected and al oe vera bioactive Factor will be

i solated fromit. The substance that is cgncentrated containing high 10

nol ecul ar wei ght product as anot her al oe vera bioactive Factor.

Broadly, ultrafiltration is a nol eculwﬂ on, separating a product or
a Factor having a range of from about bout 300.000 or even 1
mllion Daltons oPINOTSCAKE SIEING OF BULKIPHARMACGEUTICALSMANNANSar

wei ght product can normally be se%ar ated and isﬂ@hed by a filter having 15
a pore size of about 0.1 [err]m BY ULTRA-FILIRA tracentrifugation

The supernatant suspeps '2‘2?5,“ k ' inSMSIReRsSi on

of another al oe vera ‘Eﬁ%@@ﬁ‘&g ct O%ﬁl?@gﬁfsg@g&%&%dg trﬁhgati&gtﬁ at, for
20 5 ephibil weatebyshakii@, @efmighn an4d Q.  ThO sclodongsusfiénsionis thedss wi | |

L\ et ant 11 quPoendla £ 57 Rodt BE 07 TohSIR MATMihein ™
ul tracentrifugat HREPI08-43q100K dur-offphdtioRdfilser imenibrane cartridge until onlyallawme about
20,000 g for a period of greater than about 10 m nutes and

up to about 48 hefretensie re@rine - Carppay wkemioymaip@in a head pprssure belew 25 psi.
An additional 4 liters of DI water is then added and the rempining

10 solution/suspension is concentrated to a volume of 4 liters. This fraction
contains Factor greater than 100K Daltons and is subsequently lyophilized.
The filtrate (approximately 20 liters) is then concentrated using the same
equipment with an Amicon H26P10-43 (10K cut-off) hollow fiber membrane
cartridge at 4° C until only 4 liters of retentate remain. An additional 4 liters
15 of D] water is then added and the remaining solution is concentrated to a volume
of 4 liters. This fraction contains Factor between 10K and 100K Daltons and
is subsequently lyophilized.
The filtrate (approximately 20 liters) is then concentrated using the same
equipment with an Amicon H53P3-20 (3K cut-off) hollow fiber membrane
20 cartridge at 4° C until only 4 liters of retentate remain. An additional 4 liters
of DI water is then added and the remaining solution is concentrated to a volume
of 4 liters. This fraction contains Factor between 3K and 10K Daltons and is
subsequently lyophilized.
The filtrate (approximately 20 liters) containing Factor with molecular
25 weights less than 3K Daltons is then lyophilized as described below.
All fractions are loaded into 12x24x2 inch stainless steel lyophilization
trays, frozen to -45° C and freeze-dried using a Virtis Unitop 800 with



25

ultracentrifugation is about 30 m nutes to about 3 hours.

18.- Low Speed Centrifugation The suspension, (either the
gel or a solution or suspension of another al oe vera
bi oactive Factor) is subject to a | ow speed centrifugation at

97/ 10834

PCT/ US96/ 05798 97/10834

fromabout 180 g to about 5000 g. This will yield a pellet which is

di scarded as it

is mainly conposed of cellular fibers. The

super nat ant/ suspension is used for furtha2-manufacture. 5 19. -

D al ysi s

A net hod by which | arge nol ecul es and smal |

PCTAIS6/05736

WO

mol ecul es i n sol Bletzmobile24 (Gardener, NY). Afieelyophilizadon] thesfaborstwere milldd, usi on
t hrough a sem perneabl e nmenpr ane. The filtered gel is
di al yzed using aandiohesagerized angential fl ow di al ysis

10

15

20

EXAMPLE 3
PURIFICATION AND DEPYROGENATION OF FBA
USING CHROMATOGRAPHY WITH SUBSEQUENT MOLECULAR
' SIZING (DFBA)

BPM that had been filtered (to 25 um) and gamma irradiated
{(approximately 2.5 MRad) yielded filtered and irradiated BPM (“FBA™) that
was further purified and processed using chromatographic techniques.

FBA, lot 001FBC003, consisting of 11.0 grams, was solubilized with
2.2 liters of Water for Injection, USP (WFI) using a homomixer. The FBA
solution/suspension was then loaded onto a Q -Sepharose Fast Flow (Pharmacia)
column that had been previously equilibrated with 2.95% Sodium Chloride. All
of the material was loaded on the column and eluted at a flow of 0.5 liters/min
with WFI using UV absorbance at 214 nm. Fractions were collected until
absorbance values reached baseline (+/-5% at 0.05% AUFS).

The fractions were then pooled, and loaded onto a Sephacryl S-200
(Pharmacia) column and desalted at 0.25 1/min using WFI. Product was
coliected when the UV signal started to increase at 214 nm and stopped when
the signal reached baseline (+/-5% at 0.002 AUFS). The depyrogenation of
FBA (DFBA, lot #021101) was lyophilized and characterized with endotoxin
levels reduced from 23.4 to 0.9 eu/mL by Limulus Amebocyte Lysate
(“LAL™).

To further process and separate the product into different molecular size
bioactive Factors, 3.5 grams of the product (DFBA, lot # 021101), was
solubilized in 700 mL. of WFI loaded onto a Sephacryl S-500 HR column using
WFI as eluent. Various molecular size Factor solutions were collected in 1 liter

volume fractions with molecular weights decreasing with increasing elution



system (ot her systens such as open tubular, plane filter, helicoidal 10
rotating, etc., can also be used) using a Pol yvinyldinefluoride ("PVDF")
hydrophobr ¢ _nenor ane. er usapl e nenbranes | ncl ude pol ysul fone,

cel l ul ose, durapore, regenerated cellul ose, synthetic plastic and inorganic
ceramic materials. Deionized ("DI") water is added to the recircul ation
tank at the wa¥endggdj € that the filtrate exits the system secitvusssuszishe

total 15 vol une remai ns constant. The washing vol une of D water
is to be from 4 to 20 tirres the initial volume. The substance
t hat gets concentrated ont.ai ns the higher 1ol ecul ar wei ght
pr oduct . 20.- Anion Exchange onat ography 20 The

filtered starting material, |ss, ectedtoas S|n ani.on
exchange chronat ¥ \"H‘Eyh& posled, lyophi §f‘ f‘?'@?ﬁg g four

O her ani on exch ‘Qrﬁ gh%era hm
and Haas, Bm%?lhﬂ%ﬁﬁ%gt y _@g&{ﬁ ﬁ‘mragg‘%h et cﬁgﬂ‘?%glo gioﬁlli(;@m@o
phase is DI vvat e'tl‘heyleldabfme Fagtors asummm@taatfe“ttmﬁfer of pH 4.5 2 25
could al so be used. The solution or suspension of the starting material
is fed into the colum. The product S coIIected fromthe nonent a
signal is regordegigadtive R oraf] REnlsr B

Absor bance Units FuII Scal e ("AUFS" unti| the SI goes back to t he
baseline ( 209 . The dolum is OH&n washed with 3 lsodl um

2. 0.79 153K
3 0.51 105K
4 0.40 78K

10
The remaining mass balance of 0.88 grams consisting of material with smaller

average molecular weights was discarded, but could be collected if needed.

15 ANTIVIRAL EFFECTS OF DIFFERENT FACTORS OBTAINED
BY CHROMATOGRAPHIC SEPARATION OF FBA
Several bioactive Factors were prepared using Chromatographic sizing
of FBA. Factors 4, 5, 6, 7 and 8/9 were tested for antiviral effect using an
enveloped RNA virus-Newcastle disease virus (NDV). NDV is a majoy
20 pathogen in poultry. Viruses were propagated in 9-day-old chicken embryos,
and viral infectivity was measured by TCID,, in chicken embryo fibroblasts
(CEFs).
To determine the antiviral effect of test samples, CEFs cultured were
infected with serial dilutions of NDV stocks. After a one-hour absorption
25 period, cells were washed and incubated in the presence of the test material at
various concentrations; Cells then went through three cycles of freeze-thaw,
and infectious titers in infected cell lysates were measured by TCID,. A
significant reduction in infectious titers was regarded as the positive antiviral

effect.
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Chloride and 1 M Sodi um Hydroxi de foll owed by D1 water to neutral
pH. 21.- Size Exclusion Chromatography 5 The sol ution

or suspension of the starting material is punped into the
si zi ng col umMYO¥(MR43s Sephacryl S-200 or Sephacryl S-500, RGFAUS96/05736
collection of the material is started when the first u.v. signal is

recor ded (220-260 nn) with the detector at 0.002-0.02 AUFS.
As many bioactive Fact ors ofs.decreasi ng nol ecul ar wei ght as
needed can be collected with 10 this nethod and the range of
nmol ecul ar wei ght e adjusted at will. Each of these

bi oactive Factors collTected by size exclusion could be .
further processed by rBwriacwofs testadthad veryingslegres of antiviral effecthased on size.

S inr ty chr ot oS EEA ety SR FuBABR S R HRRRY ok afion s b 250
consi sting of singg/eg0fromGuiehHE ohibrFictons werelobiaiid by sizing chromategraphy

Step-Wse Filtration Filtered starting materi al (frém step
15), can be i | t eFhejothes Fagtorschad qoantiviral effect except Facerr8/3 Fagtor B/9wasas of

di fferent pore si Zive | . ﬁUﬁrecu | Q

di fferent Factors pr egg;%?ﬁgﬁhﬁ%eﬁfp e-fl ?%’?‘n?t?ﬂgi"ﬁlé ’ésoz’ég-’fﬁo lfag'?orr] m
filter, 8/9 had the lowestanalecular iweightcom ng fromthe pul p. The filtrate
Is then filtered again

ANTIVIRAL EFFECTS OF DIFFERENT FACTORS OBTAINED

10 BY CHROMATOGRAPHIC SEPARATION OF FBA
Factor(s) Inhibitory Progeny Titer | Progeny Titer Based
Concentration _ Antiviral effect
(pg/mi)
DFBA +50 10! Pos
4&S5 >200 10° Neg
15 6 >200 10° Neg
7 +100 108 : Neg
8&9 150 10! Pos

SUBSTITUTE SHEET (RULE 26)



through a 5-25 [err]mfilter. The resulting solution or filtrate is

col |l ect ed. The solid collected on the filter can be

r eCovered Dy Dack-wasning the Trirter wmih DL water. 25

The filtrate fromthe previous filtration can then be filtered through a
1-5 [err]mfilter, the resulting solution/filtrate collected
and the sol i go¥@hbest ed on the 1-5 [err] m f ipchrarsssieszde
recovered by back-washing the filter with D wat er. The

filtrate fromthe previous filtration can then be filtered

through a 0.1 to a 1.0 [err]mfilter, the_resulting solution collected and
the . WD 97/ 10834 -25-

PCT/ US96/ 05736 -19-

solid collected on the 0.1-1.0 [err] mEXAMBLESy be recover ed by back-
washing the filter wwth D water. If needed, even finer core size filters,

down to 0.04 or evASSAYAWSERFQ PETERMINE BIQAGHVITYOF DIFFERENT he

resul ting solution from above. Using different pore size
filters in the filtration 5 BIOACTIVEOEACTORS | yield different
"grade" of Factors.
5 A. PROTOCOL OF NITRIC OXIDE (“NO”) ASSAY
Role of nitric oxide synthesis in macrophage antimicrobial activity has
been reported by C.F. Nathan and J.B. Hibbs, Jr., in Current Opinion in
Inmmunology, 3:65-70 (1991), incorporated by reference herein.
Macrophages are a population of widely distributed leukocytes.
10 Macrophages are currently viewed as multipotential or mutltifaceted cells. They
are phagocytic and constitutively express numerous receptors. The process of
macrophage activation is complex and stimulus-dependent. Macrophage
activation probably involves up-regulation of gene functions by endogenous or
extracellular stimuli for effective antimicrobial immunity, i.e., antimicrobial
15 immunity is dependent on macrophage activation. The most widely accepted
model of macrophage activation suggests that it is a two-stage process involving
both priming and activation. Activation can be delineated by analysis of the
products of genes induced by activation.
Up-regulation of inducible nitric oxide synthase (“iNOS”) has been
20 shown to occur following activation. The product of iNOS is nitric oxide
(“NO™). NO itself is a short-lived radical gas with a half life of 6-30 seconds.
NO is derived from the oxidation of the terminal guanidine nitrogen atom of L-
arginine by the NADPH-dependent enzyme iNOS. Once produced, NO reacts
with molecular O, to form reactive nitrogen intermediates including NO,, which
25 subsequently reacts with water to produce nitrite or nitrate ions. Nitrite ions can
be detected using a colorimetric assay and, therefore, used to quantitate

macrophage activation.



The irradiation of a product is usually carried out by irradiating a dried

product wi th gamma rays. 10 In certain sizing steps, "solid"
Factor and "sol ution" Factor can be produced. For exanpl e,
centrifugation will produce a supernatant Factor and a pellet
Factor; and f#)g{ Lon will produce a filtrate Factor and a_retentate

Fact or . Each‘g e Factors can be subjected to further sPEFRHBbesses
to produce additional Factors. 15 The pellet materi al
froma centrifugation process or the retentate nmateri al froma
filtration process is usually re-suspendegegr re-dissolved in a solvent
bef ore being subjected to other sizing processes. In the

si zing of an al oe proddumiethddhbrqmmihghﬁ@xﬂhmmWﬁsﬂn&%MMS
utilized nore thag)ronce, in thwroductlon schene. Thus. for exanple, a
Auantifation,of NQ produstion ags,deseribeddieesin.ed to furt her

Factor 20 obt

filtration. . Various nodifications of the disclosed
processes to prod%ngse;&gﬁs? er ent bi oactive Factors from al oe, as well
as alternative nodificati ofGells and Calture msediand equi valents wll

becom&*I agpar S_nt to persons sKki Wi Qﬁe@st uporllj readi ng the 2l51i above
general description. The follo e I arde MQUFE, JRICERR Sallylingad are
not intended to limt the scopepgﬁinwﬁoﬁm@nﬂeﬂcﬁ!'?gmmmwléﬁ&%eany
such nodi fications, equivalents or variations.

cultured in Dulbecco's modified medium (GIBCO,

endotoxin free) supplemented with 10% fetal bovine

serum, and 1% penicillin/streptomycin and maintained at

10 - 37°C in a 5% CO, atmosphere. Cells are passed by
scraping the cells into suspension and sub-dividing them
1:4. After thawing, cells are passed serially no more
than 12 times before new cells are removed from the cell
repository. -

15 2. Reagents and Preparation:

Dissolve BPM at a concentration of 1 mg/ml in pyrogen
free saline for 20-24 hours at 4°C. Prior to use serial
dilute in high glucose Dulbecco's modified Eagle's
(DME) media supplemented with 10% FBS and 1% P/S.

20 Likewise, dissolve recombinant mouse IFN- (obtained
from Genzyme, ~lnc., Cambridge, MA) in high glucose
DME medium supplemented with 10% FBS and 1% P/S
immediately prior to use. Prepare Griess reagent anew
for each use mixing equal volumes of Solution A and B.

25 Solution A: 0.1% Naphthylenediamine dihydrochloride
dissolved in water. Solution B: 1% Sulfanilamide
dissolved in 2.5% solution of H;PO, «ss,. Griess reagent
is stable for 12 hours at 4°C. Solutions A and B are
stable at 4°C for two months.
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EXAVPCE T PREPARATT ON_ OF BULK PHA
Al oe | eaves suitable for use were washed in 0.02% cal ci um hypochlorite.
After rinsing wwth water, leaf tips and butts were renoved, and | eaves were
5 i nspectworbraole agai n for damaged areas whi ch were tripOTRIS9605736
Cleaned, trimred | eaves were filleted by hand or are fed by hand into
the slitter, which separated the outer leaf rind fromthe |eaf pulp.
Fillets were funnelled into a gri_r;ﬂ;r; rinds were collected for
di sposal. The ground al oe gel di scharged fromthe grinder was
collected in covered gtai nhga;d_steel tanks. 10 The t ank
cont ai ni ng the ground”al oe 'was noved to an area where the gel
was honogeni zed in a Crepaco hogngeigRRAWRS4 TN BDKEM S&iplétentddaW
gel " was di scharged into another stainless steel tank and transferred to
t he fini sher area for fiwit ¥3%dBS and 1% P&S. The raw gel was
t hen, punped through the finisher, a ' I e tractor
(FNG) | to filter out the pulp which SEfAbk AR bdlng B Suapbi at 10 XBIR/ARK
gal lons of f§ltered gel was pumped iSesd colisl@W-ag96| well cuhure! plae &t &84 t ank.
The filtered gel was then adjusted with 6N hydrochloric acid tg a &))H of
approxi mately 3. 2. cells/wed (@4} @HPE%&"@@W%&“’"@E’%‘H&
preci pitated" by adding the gelgfoh fh8 mllrs, @l cohol at anbient tenperature
at aratio of | part gel to 4 parts alcohol and

L Remove culture media after attachment and add

0.1 ml media containing test material (“TM”) (12.5, 25,
10 50, 100, 200, 400 ug/ml) or a TM/IFN- combination

(12.5, 25, 50, 100, 200, 400 xg/ml and 10 U/mi of

IFN-). In addition, add 10 U of IFN- to six additional

wells and media alone to four more wells (controls). In

addition, add 0.1 ml of serial dilutions of sodium nitrite
15 (12.5, 25, 50, 100, 200 and 400) to duplicate wells for

the purpose of generating a standard curve.

e Incubate plate for 48 hours in a 5% CO,

atmosphere at 37°C.

® After incubation, remove 0.05 ml from each well
20 and transfer to a new 96 well plate.

e Add 0.05 ml of Greiss reagent to each test well,

® Allow the reaction of the Greiss reagent with

nitrite ions to proceed from 10-15 minutes.

L Read plate at 590 nm using a Dynatech ELISA
25 reader.



m xed in a 550 gallon stainless steel tank until the flocculent precipitate

f or med. Once the precipitate forned, the batch was m xed
slowy whil e being transferred by a positive displacenent punp to a
conti nuous fl ow Sharpl es centrifuge for collection of the BPM which
was then freeze-dried under reduced 25 pressure of about 100 nilorr.
Shel f t enper WOWAW3ks set at 30[err]C, the product PCRAUSPHBBe- dr i ed
for approximtely 24 hours or until all tenperature prabes reached
30[err]C. ' WD 97/ 10834
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EXAMPLE 2 PI LOT SCALE SI ZI NG OF BULK PHARVACEUTI CAL MANNANS

BY ULTRA- FI LTRATI ON r f BPMis

di ssol ved and suspended in 25&?¥gréywmlﬁ%%rngshakl ng over ni ght
at 4[err] C. The sol ution/suspenBNEAMMARKN MODEL concentrated at 4 C on
an Am con DC-10L f \vers, MA) using an Am con H26P100- 43 (100K

cut-of f) hoIIow1P mbr ane cartridge until only 4 liters of

retentate remains. Cage Walsreﬁaakeimdc&nmay Bissilving inQidifle B RHRVE theldetied 25 psi .
5 concentration.
2 Anesthetize mouse. Instill 50 ul endotoxin directly into trachea
or drop onto the nose of the mouse.
3. At the appropriate time of assessment, euthanize the mouse with
an overdose of Sleepaway or an overdose of pentobarbital. Weigh the mouse.
10 Expose the trachea, insert a catheter into the trachea - remove needle and push
in slightly the teflon catheter.
4, Wash the lungs with five 1 mi washes of PBS. Pool the lavage
fluid into a polypropylene conical tube.
5. From the pooled lavage fluid remove 200 ul of well mixed fluid
15 and place in the Cytospin for 5 minutes at about 180 g. Stain with Diff-Qwik
(Baxter) count for differential analysis of cells. '
6. Centrifuge the pooled lavage fluid for 5 minutes at 180 g.
Remove supernatant down to 1 ml of fluid. Re-suspend the cells in the
remaining | ml. |
20 7. Make a 1/10 dilution of the re-suspended lavage fluid to white
cell diluting fluid (3% glacial acetic acid colored pale with Gentian violet).
Count the cells on a Hemacytometer. Multiply the number of cells counted by

25,000 to achieve the total number of cells retrieved from washing the lungs.



An additional 4 liters of DI water is then added and the remaining 10

sol ution/suspension is concentrated to a volune of 4 liters. This fraction
COTTar S Facror _greater than I00OK Daltons and s subsequent l'y I'yophilized.
The filtrate (approximately 20 liters) is then concentrated using the same
equi pnent with an Am con H26P10-43 (10K cut-off) hollow fiber menbrane
cartridge atyw@logsgshs C until only 4 liters of retentate renRCUSHNS736

additional 4 liters 15 of D water is then added and the renaining
solution is concentrated to a vol une of 4 liters. This fraction
contai ns Factor between 10K and 100K Dal t ons and I s subsequently

| yophi li zed. The fi Itrate '(%ﬂ)'proxi mately 20 liters) is then
concentrated using the sane poent 3P3 20 (3K
cut-of f) holl ow fi ber nsﬁmm Aswgﬂ’é“ fiﬁﬁﬂﬁ@ﬁ only 4
liters of retentate renain. b5 lANTS TISSUES of DI water is
then added and the remai ni ngpgglq'ﬂfv%ﬁ 'S '(':Ig?]cent r at ed to a volune

of 4 liters. Thi Précedati on contai ns Factor between 3K and 10K Dal tons and
is subsequ entg X hiil i zed. The filtrate
(approxi mat el y 2 | i t eF@p ‘Pal ning Factor with nolecul ar 25 wei ght s

| ess than 3KsDaltons iis t hRfRer néMeVing thé 90 uPsf RBSHOF theesll Esunn\ventrifuge the
Al'l fractions are |oaded into 12x24Xx2 i nch stai nl ess steel |yophilization

trays, frozen t o cellssitabeyt 180 grfar appeeximatgly Eminiesng a Virtis Unitop 800 with
WO 97/ 10834 2. Remove and discard supernatant.

PCT/ US96/ 05736
3. Add 9 ml of cold distilled water to lyse the RBC's. Mix gently
to re-suspend the pelleted cells. Within 6-8 seconds add 3 ml of 3.8% NaCl and
10 mix gently. (may have to repeat if 100 many RBC's are in the lavage)
4. Centrifuge at about 180 g for about 5 minutes.
5. Remove and discard supernatant. Assess for RBC content, if too
many are present repeat steps 3-4.
6. Re-suspend the pelieted WBC's with 1 ml of .5% HTAB in 50
15 mM potassium phosphate buffer (HTAB).
7. Freeze-Thaw the sampleS 3 times.
8. Centrifuge the samples at about 180 g for approximately 5
minutes.
9. See Part I1I. below.

20
IL Tissue MPO Assessment
1. Macerate tissues in a polypropylene petri dish. Wash tissue into
a Potter-Elvejhem tissue grinder with 1 ml of HTAB.
2. Grind tissue for 10 minutes. Assess thoroughness of grinding.
25 3. Wash tissue grinder with 2 additional mi of HTAB.
4. Freeze-thaw 3 times.

5. Remove 1 ml of the sample and centrifuge at about 35,000 g for
about 20 minutes. .
6. See Part 111, below.



-22- Freezenmobil e 24 (Gardener, NY). After lyophilization, the

factors were mll ed, and characteri zed.

EXAMPLE 3 5 PURI FI CATI ON AND DEPYROGENATI ON OF FBA

USI NG CHROVATOGRAPHY W TH SUBSEQUENT MOLECULAR

Sl ZI NG ( DFBA) BPM t hat had been filtered (to Zqéﬁrrlg
gamma i rradi Q0834 (approxi mately 2.5 MRad) yielded fiP

irradiated BPM ("FBA") that 10 was further purified and processed using
chr omat ogr aphi ¢ t echni ques. FBA, | ot 001FBC003, consisting of 11.0
grans, was solubilized with 2.2 Lepers of Water for Injection, USP
(WFI) using a honom xer. The .FBA sol uti on/ suspensi on was then

| oaded onto a Q ffephapPeOReldtioh F! ow (Phar maci a) coI urm t hat had
been previously equilibrated with 2.95 % Sodi um Chl ori de. 15 of the
materi al was | oaded od-t helt@ $nwelinflatebottomi ELISA mm)\hdéfloo 15' of ™8/ nin

absor bance vl uedoPRRRISIbERE Kb Perp i WS e agbie "t o0 T

fractions were then pqol edamﬂdpwdﬁﬂbméauﬁd%ﬁipmiﬁj S- 200
(Pharmaci a) columm and desal ted at 25 1/ mn using W . Product was 20

col l ected when the UV3si gnéﬂdé%lr‘lféllf WW?M“&@EM‘%%H‘%tEﬁbed when

the signal reach & i’i(l ,p{h ggation of
FBA (DFBA, |ot #0 1?”@6@ zeggléﬂr%gg‘ghar act erl zegﬁwl tﬂﬂendot oxin
| evel s reduced from 2%.4 tBeﬁlmmuEbiSﬁbyeaderranm%mﬁebocyt e Lysate

("LAL"). 25 To further process and separate the product into
di fferent nol ecul ar size

D. MOUSE CROTON OIL EAR INFLAMMATION MODEL
10 Methods:
Adult male mice (30 g, HA-ICR, Frederick, Maryland, 10
animals/group) were given topically 25ug/10g! croton oil (2.5 mg croton oil/
1 m! acetone) on the inner and outer surface of the right ear at zero time with
a Hamilton microsyringe. The left-ear was untreated since acetone produces no
15 change on the ear. The difference between the inflamed and control ear was
calculated. Test sample was applied 30 minutes after the irritant at 1 to 900ug.
The untreated and treated ear punch samples (6 mm) were removed and weighed
6 hours later. The results were recorded as % inhibition of ear swelling. A

dose-response curve was constructed for each Factor tested.

20 _
E. PROTOCOL FOR CYTOKINE ANALYSIS FROM
MACROPHAGES MOUSE TNF-a¢ ASSAY
IN BIOLOGICAL FLUIDS
L1z D . f the TNE- . | fuid
25 (1) RAW cells are treated in the presence of different concentrations of

different fractions of either acemannan, interferon-y, acemannan/IFN-y or
medium for 24 hours. (2) The culture supernatants are stored at -20° C until
testing begins. (3) 0.50ul of each sample is mixed with 0.50u1 of wash buffer

and added to each well. The plate is sealed with an adhesive co-ver and



bi oactive Factors, 3.5 grams of the product (DFBA, lot # 021101), was
solubilized in 700 nL of WFI. | oaded onto a Sephacryl S-500 HR col um using
WS~ uenT. —Var T ous nol ecul ar st Ze Factor solutions were collected in 1

liter vol une fractions with nol ecul ar wei ghts decreasing with

I ncreasing elution WD 97/ 10834

PCT/ US96/ 0579/ 9710834 _ -PEIAUSI6/05736

vol une. Fraction solutions were pooled, |yophilized and mlled to produce

f our Factors with different average nol ecul ar wei ghts ranging from
231K to 78K The yields of the Fac&grs I's sunmari zed as foll ows: 5
Bi oacetive Factor Yield (grans) Avérage Ml ecular W (Daltons)

1 0.92

0.79 incubated for 2 byt 37° C. (4) Tht2: ?iclplfld i%removed by inverting .tgelplate.

105K Wash’late 4X (each wash 10-rfiffls) in wash buffer. (5) Blot plate dry/éi<papér

towels. 100u! of HRP-Conjugated anti-mouse TNF-g is added into each well,
the plate sealed and incubated at 37° C for 1 hour. (6) Remove the liquid by
5 inverting the plate, was 4X (each was 10 mins). Blot plate dry on paper towels.
(7) Mix equal volumes of reagent A and B to yield the substrate solution 10
mins before use. 100ul of substrate solution is added into each well and
incubated at room temperature for 10 mins. Stop color development by add 100
44l of stop solution per well. (9) Read the absorbance at 450 nm.
10 IL-1e is tested in a similar manner as TNF manufactures using ELISA
Kit Methodology

(1) RAW cells are cultured-on 96-flat-well plate for 24 hours at a density

15 of 10°cells/well. The supernatants are removed and stored at -70° C for testing
the cytokine production. (2) Pre-wet a PVDF membrane in methanol for 30
seconds. The membrane is placed in TBS-0.05% between buffer for S minutes.
Assemble the Bio-dot apparatus. Make sure all screws have been tightened

under vacuum to insure that there will not be any cross-well contamination. (3)

20 200u1 of samples are loaded onto each well. The entire sample is filtered
through the membrane by gentle vacuum. 200ul of TBS buffer were added to

wash each well and filtered again. (4) After the well has been completely
drained, remove the membrane from the apparatus. (5) Place the membrane in

the blocking solution (3% BLOTTO in TBS-0.05%) at 4° C overnight. (6) The

25 membrane is washed in TS-0.05% between buffer 3 times (10 minutes each).
Then, incubated in anti-murine IL-6 antibody (goat IgG) (1:1000 in 1%

- BLOTTO TBS/0.05% between buffer) (From R&D) for 2 hours at room
temperature with gentle shaking. (7) Wash the membrane again 3 times in TBS-

0.05% buffer, then incubate in antigoat-IgG-AP for 2 hours at 1:30,000 in 1%



The remai ni ng mass bal ance of 0.88 grans consisting of material with

smal | er average nol ecul ar wei ghts was di scarded, but could be
collected if needed. EXAMPLE 4 15
ANTI VI RAL EFFECTS OF DI FFERENT FACTORS OBTAI NED BY
CHROVATOGRAPHI C SEPARATI ON OF FBA ~ Several bioactive Factors
wer e prepar eWQAHB4 Chr omat ogr aphi ¢ si zi ng of FBA. PAI{{PS36 5 ¢
7 and 8/9 were tested for antiviral effect using an envel oped RNA
vi rus- Newcast | e di sease virus (NDV). NDV is a major 20 pat hogen in
poultry. Viruses were propagated in 9-daysgld chicken enbryos, and
viral infectivity was nmeasured by TCI D err] in chicken enbryo fibrobl asts

(CEFs). BLOTTAIBY7. QSWBh?feF Nferpibibate’ iR lanBdat BG-AP fof 2 hosR@p! es,
CEFs cul tured were infected with serial dilutions of NDV stocks.

After a one-hour b¥eKHnilgnBLETTO-TBSH.05F between) withegentioshaking. A8HWashc ubat ed

i h h
ICgl Tset ﬁreﬁs\(/avg(r:n(:a t%%‘ﬁ@h&gﬁ% g@%‘?‘c"ﬁ'ﬂgﬁﬁ the m}/ﬁﬁk%h g and |€ﬁ?ect I ous

titers in infecteg)Colot m|d§%m$1mdkﬂhﬂ$hbspﬂatbyuﬁﬁﬁhﬁ[seluubn uritil the dots
significant reduction jin infectjous titers was regard'ﬁd as the positive

antiviral 5 cang cjearly seen. Washytheymembrang in water and then air d
PCT/ US96/ 05736

EXAMPLE 6
CENTRIFUGATION OF SUSPENS}ON OF RESULTS OBTAINED
FROM BIOASSAYS USED TO EVALUATE DIFFERENT FACTORS

10 (1)  lkpellet: the pellet following centrifugation at about 180 g value

for 10 minutes. Amount: ~5% by weight. Appearance: bright crystal-like

materials of various shapes under microscope; more than half of them were

needle-like with sharply-deﬁned edges.

(2)  1-=12k pellet: the- pellet following centrifugation of the Ik

15 supernatant at about 20,000 g for 30 minutes. Amount: 10-15% by weight.

Appearance: whitish cloudy solution after suspension; fine particulate materials

(~1 pm) under microscope. All the protein binding activities were detected

through these molecules. They were most potent in induction of NO from

macrophages; .proteins from serum (including vitrohectin) bound to them were
20 highly mitogenic to NIH 3T3 fibroblasts.

(3)  J12k.supernatant: the supernatant following centrifugation at about

20,000 g for 30 minutes. Amount: 70-80% by weight after lyophilization.

Appearance of the solution: nearly clear (the original solution before

centrifugation was whitish and cioudy); no visible particulate materials under
25 microscope. This “Factor” appeared to contain molecules that were fully

soluble. It was much less potent in inducing NO from macrophages compared

to the 1-12k “Factor.”



- 24- The Factors tested had a varying degree of antiviral

effect based on size. ~The DFBA had an antiviral effect with an
| M toTy concentratt on equal 1o S0 [errJg/ng, Tromwhich the other
Factors were obtained by sizing chromatography. 5 The ot her Factors had
no antiviral effect except Factor 8/ 9. Factor 8/9 was as active as
DFBA with anwhw ory concentration equal to 50 [err] g/ npcCTiossdo3736
8/ 9 had the [owest nol ecul ar wei ght. ANTI VI RAL EFFECTS OF
DI FFERENT FACTORS OBTAI NED 10 BY CHROVATOCGRAPHI C SEPARATI ON OF
FBA Factor (s) I nhibitory Progeny Titer +Progeny Titer
B?fsed Concentration=°" Antiviral
ef f ect DFBA 50 10 . .
485 > 200 Conclusion: Sepqqtogrqf]differem Factors by Rg%r?@é;uon yield as 6 Pos
>200 D Bk I

g ti I e activating Fad6iObetween 180-20,0004. Soluble Factors 100
10[ err] op "@g olahag %EB 5Q E 10[ err]
Pos after centrifugation had potent anti-inflammatory activity.

5 EXAMPLE 7

RESULTS FROM FACTORS USING METHODS AS DESCRIBED

To understand the effects of FBA on macrophages and the functions of
different Factors obtained from the original FBA, several cytokines inciuding
IL-6, IL-1& and TNF have been tested on fresh peritoneal macrophages. As

10 used in experiments in this example, “soluble Factor” is used to denote one or
more Factors of FBA obtained by centrifugating FBA suspended in water at
(about 25,000 g) for about 1 hour, the supernatant obtained was conveniently
given the name “soluble Factor”; one or more Factors in pellet form obtained
from this centrifugaiion was conveﬁiemly given the name “pellet Factor.”

15 IL-6 production:

It has been shown by Dot blot that RAW cells responded in a dose
dependent manner to FBA in regards to IL-6 production. Both the “original
product™ and separated “pellet Factor™ are potent factors in stimulating RAW
cell released IL-6 production. In contrast to this result, “soluble Factor™ had

20 a minimum effect on IL-6 production. To understand the biological functions
of these two different Factors, the competition experiments were performed
using constant amount of “pellet Factor” with increasing amount of “soluble
Factor,” results showed that the amount of IL-6 production was decreased along
with the increased amount of “soluble Factor.” This indicated that “soluble-

25 Factor” and “pellet Factor” had different roles on macrophages.

To understand the above effects, phagocytosis experiments were
conducted using constant Flouroscein isothiocyanate (“FITC™) labeled pellet
Factor with increasing amounts of unlabeled “soluble Factor.” Results showed

that macrophages phagocytosed less FITC-labeled “pellet Factor™ along with
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EXAMPLE 5 ASSAYS USED TO DETERM NE BI OACTI VI TY OF DI FFERENT
Bl OACTI VE FACTORS 5 A. PROTOCCOL OF NI TRIC OXI DE (" NO")
ASSAY Role of nitric oxide synthesis in nmacrophage

anti m cr obi aWQ¥(1084 y has been reported by C. F. Natéjférﬁgs&ﬂﬂs"ﬁ‘ B.
Hi bbs, Jr., in Current Qpinion in | munol ogy. 3:65-70 (1991),

i ncor porated-by reference herein. Macrophages are a

popul ation of widely distributed | eukocytgg- 10 Macr ophages are
currently viewed as nultipotential or nultifaceted cells. They

phagocytic and cQmabdsing! hmetnt 6¥< Péohibte FabiBf.2USTdgehen ! Riflts sUgeshidOm@ss of

macr ophage activation is conplex and stimul us-dependent. MacCr opba e
m%dbgeno

activation probabisglublevEactos3 might bayel compstitive orydnhibifony effees svithy

or extracer_lalctgl,,ar stimuli for effective antimcrobial imunity, i.

anti m crobi al

10

15

20

1L-1a productions:

The production of IL-l& were tested by Dot Blot using 5%
paraformaldehyde fixed RAW cells. Results showed that IL-la was
constitutively expressed by RAW cells. In addition, results showed that
“soluble Factor,” “pellet Factor™ and “original FBA” had the same effects on
IL-1& production (the amount of IL-1a was the same as control).

EXAMPLE 8
MICROPARTICULATE FACTOR FROM FBA
AND NO PRODUCTION
Materials and Methods:

Factor Preparation: 40 mg of FBA was dissolved as suspended in 20 mi
pyrogen-free water and centrifuged in two identical 20 ml portions at about 180
g for about 10 minutes and then at about 25,000 g for about 30 minutes. One
pellet was suspended in a small amount of DMEM with 10% FBS, and another

suspended in water and lyophilized. The dried pellet weighed 2.2 mg, and this.

number was used to adjust the pellet suspended in DMEM to 1 mg/ml. The 1
mg/ml soluble FBA solution in DMEM was'prepared from lyophilized 25,000
g or 155,000 g centrifugation supernatant.

NO assay: performed under standard conditions without interferon using
Raw cells.
Results:

The NO assay results showed that the “microparticulate Factor” (“MF”™)
(see below) was a strong stimulator of macrophage on its own. Significant NO
production started to be seen at 12.5 ug/ml. The higher the “microparticulate
Factor” concentration, the higher the level of NO produced. The NO

are

us
e.,



15 I munity i s dependent on macrophage activation. The nost w dely
accept ed nodel of macrophage activation suggests that it is a

t wo- stage process I nvolving both primng and activation. Activation
can be delineated by analysis of the products of genes induced by
activation. Up-regul ati on of inducible nitric oxide synthase
("i NCS") haswbogseszd shown to occur follow ng activati orcr/isssnsrseduct of
iNOS is nitric oxide ("NO'). NOitself is a short-lived radical gas
with a half life of 6-30 seconds. NO is derived fromthe oxidation
of the term nal guani dine nitrogen aton1§ arginine by the

NADPH- dependent enzyne i NOS. Once produc é NO reacts w th nol ecul ar

Jerr] to formreactiyve nltrogenln er medi at.es ‘i cIu err whi ch 25
subsequent |y r ealtPducHip pvagassesiated, w (980'&'@0“‘;'{‘3 Fel mB’FP H{‘l’gi"% %éha Nitrite

i ons can ﬂﬁlcgt’é‘tn%dg flagéSdchidaroncol Ori metric assay and, therefore, used
to quantitate macr ophage activati on. WO 97/ 10834

-26- N'hm'emd experigestsishiowed the gamenresulisd dhe effect ofibe MEact i ve
and the methods o, o peddibridh' R bbghi®Biaf o BrifuBlt 6 §Ro@h il &4 Do

her ei n.

5 microparticulate carbohydrate (3-5 um) from yeast (Sigma Chemicals Co.).
The 25,000 g and 155,000 g supernatant or “soluble Factors” had no

effect on NO production or cell morphology, being consistent with previous
observations. In the Table, “MF” means “microparticulate Factor” derived as
the pellet from centrifugation at about 25,000 g for about 30 minutes afier 180

10 g (10 minutes) pellet (crystal-like material) has been discarded. “SF-1" Factor
is the supernatant Factor after 25,000 g centrifugation for about 30 minutes.
“SF-2" Factor is the supernatant Factor after 150,000 g centrifugation for about
30 minutes.
Conclusion: Macrophage activation is associated with the “microparticulate

15 Factor.”



1.

a nouse nacrophage cell
Anerican Type Culture Collection are
Dul becco' s nodi fi ed medi um (Qd BCO,

free) supple
and 1 % penic

Bofileed

37[err]Cin a 5% CJerr]
scraping the cells into suspension and sub-dividing them

1:4. After thaw ng,

Cells and Cquure nedi a:

i ne,

th 10% f et al
reptomyci n and nai ntai ned at 10

at nos

5

phere.

bovi ne

Cell s are passed by

cells are passed seri-a6l-y no nore

than 12 tinmes before new cells are renmoved fromthe cell

repository. 15

“SOLUBLEZ“ACTOE‘GDNDI "MECROPARTICUILATE FACTOR”

Di ssol ve BPM at a concentrati on of

ng/lm i

SaY RESULTS,

free saline for 20-24 hours am Fl}@ N‘?A?ﬁ

RAW 264.7 cells,

obtai ned fromthe
cultured in

endot oxi n

PCT/US96/057.

dilute in high gl
(DVE) nedia suppl ith 10% FBY $ind 19 P/ S PSF2
Li kewi se, di ssol e recgiybi nﬁgg mougg || FN-odbt ai@ell  oms| oo
DVE od o < 3ppl creneioh [t 54 bo 1288 e Wy 087 | wow | oo
i mredi ately prior s Flr@p re 0P jessopédgend.i2hneyy 0.028 0.027
for each use m Xxijhg egyal Vels'es oas IS0l Wz qn Ao.@Nyl B.ooy  o.026
glolsgg: \c/)gdA; no\llvit 9 . P yrenedfam ne‘s i né.drccn! or} fe 0.029 0.024
dissolved in 2.5%sol 1#ilon @&®s H[ ermWJPO' epody | (G OMEE | Ofefant 003
is stable fag 12 fhour sdt 4§85 | ] C.oas0l Ut beiid A aisl|B ajes 0.027 §
stabl e at 4[ er r] qror 1(53\“0 TT‘PE % 0.166 0.035 0.033 0.03 0.028
200 0.196 0.189 0.033 0.033 0.027 0.025
| 400 0.211 0,223 0.043 0.037 0.027 0.029
15 Average
MF SF-1 SP-2
0 0.031 0.0285 0.027
1.56 0.029 0.0285 0.029
3.125 0.031 0.025 0.026
20 6.25 0.0425 0.031 0.026
12.5 0.0595 0.0285 0.0265 u
25 0.097 0.036 0.028
50 0.1285 0.03 0.026
100 0.161 0.034 0.029
25 200 0.1925 0.033 0.026
400 0.217 0.04 0.028
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3. VET noa. L Gow RAW?Z264.7 cells in
DVEM suppl enent ed , with 10% FBS and 1% P&S.

* Scrape and count cells. Suspend at '10[err] cells/m. 5

* Seed ceig®wnomaa 96 well culture plate at 10[err] PCT/US96/05736
cells/well (0.1 m of the cell suspension) and allow to

attach for 3 hours. o Renove cul ture nedi a
after attachnent and add - 37, 0.1 mM nedia
containing test material ("TM) (12.5, 257°10 50,

100, 200, 400 [err]g/m) qr ' '

(12.5, 25, 50, 100, 200, ‘M@V@mﬁ% %&ﬁ#" EROM FBA
IFN-). In addition, add 10 U of ANINZYMOSAN 2RO ASSKT!

well's and nmedi a alone to four nore wells (controls). In

addition, add 0.1 m_of ngig[ diIutionE of godi um r;it;jtg 15
5 ﬁg FSJEJI’ [23518658% QJZ]_ II1CI ot ?}d—f?c Ilultaloul tt%l-&lzét g fz(y)nl;nan *
| ncubate pl afe fdreeiR hd &0 1 {00800, |ODE7R, v |} ODST0 OD570 ODS70
0 0.022 0.022 0.022 0.022 0.022 0.022
25 0.08 0.072 0.025 0.026 0.033 0.038
50 0.117 0.112 0.024 0.022 0.057 0.052 ||
100 0.129 0.125 0.026 0.022 0.093 0.086 “
10 200 0.148 0.145 0.025 0.023 0.127 0.131
400 0.165 0.167 0.03 0.024 0.162 0.155
Average
15 II MF SF-1 zymosan
0 0.022 0,022 |. 0.022 -II
25 0.076 0.026 0.036
50 0.115 £ 0,023 0.055
100 0.127 0.024 0.09
20 200 0.147 0.024 0.129
400 0.168 0.027 0.159




at nosphere at 37[err]C * After incubation,

renove 0.05 m fromeach well 20 and transfer to a
new 96 wel |l plate. * Add 0.05 m of Geiss
reagent to each test well. . Al'l ow t he
reaction of the Geiss reagent with nitrite

i ons to procNQUHIh 10- 15 i nut es. PCT/US96/05736  paqq
plate at 590 nm using a Dynatech ELI SA 25 reader .
WD 97/ 10834
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B. PROTOCOL OF MOUSE PULMONARY | NFLAMVATI ON
MODEL Procedure: EXAMPLEepare endot oxi n by dissol ving

in saline to achieve the desired 5 concentration

2.
Anest heti ze nouse. IMMRQP&%AWAWWT&WWAWATQ&‘%%
or drop onto the nose of the nouse. ACTIVITIES

FBA was dissolved and suspended in saline or DMEM at 1 mg/ml. It
5 was then sized by centrifugation into three Factors: “MF” as defined above,
“SF-1" as defined above and the original FBA.
Epitheleal Cells (“EC™) Proliferati
The three factors from above reconstituted in saline were used in an
epithelial cell (EC) proliferation assay with bovine coronary EC. Results
10 showed that (1) the MF was much more potent than the “SF-1" in stimulating
EC proliferation; (2) the SF-1 at 10 ug/ml exhibited inhibitory effect that was
not seen with the original FBA at the same concentration.
1L-6 Assay
The three factors from above in DMEM were used for IL-6 assay using
15 mouse macrophages (RAW cells). The result showed that the “MF” stimulated
IL-6 production and the SF-1 had minimal or no effect.
The discarded crystal-like 180 g pellet was included in NO assays, and
its effect was minimal compared to the “MF™". '
RAW Cells § { Interleukin-6 in R ERA
20 To determine if RAW cells could produce IL-6 response to FBA, they
were cultured in the presence of different concentrations of FBA (12.5 to 400
ug/ml) for 4, 10, 24, and 48 hours. The culture supernatants were removed and
tested for cytokine production. Results showed that FBA could stimulate RAW
cells to produce IL-6. The IL-6 could be detected by 10 hours. Maximum IL-6
25 production was at 24 hours post-stimulation. This IL-6 production was dose
dependent. The production of IL-6 did not require costimulation with
interferon. Results suggested that FBA was an effective macrophage activating

component in stimulating RAW cell IL-6 production.



3. At the appropriate tinme of assessnent, euthanize the nouse with

an overdose of Sl eepaway or an overdose of pentobarbital. Wigh the nouse.
10 EXpPOSe TNe Trachea, 1 Nsert a catneter 1nto the trachea - renove
needl e and push in slightly the teflon catheter. 4,
Wash the lungs with five 1 ml washes of PBS. Pool the |avage fluid
into a pol ypwerahesdg conical tube. 5. Fr opcriusegesadee d

| avage fluid renove 200 [err]l of well mxed fluid 15 and place in the
Cytospin for 5 mnutes at about 180 g. Stain with Diff-Quk (Baxter)
count for differential analysis of cells. 6: Centri fuge
the pooled | avage fluid for 5 m nutes at ~3%0 g. Renove super nat ant

down to 1 m of fluid, 'Re-susEend the cells in the remaining | m.

20 _ 7. _ _ _ n of the re-suspended |avage fluid

to white cel | %Awtdeﬁg&lﬂtﬁnﬂé%ﬂ#ﬂﬁféém%&h 9&&&1 fiem¥ELl pal e
unt t el l

/ bsGpréfa
wth Gentian violet). e cC sonal—|em§pctorreter. Mul tiply

the nunber of celResultoshowed that MF could sBfuBtOIL-6 predvctoreint RAW oellslindurber  of
;%IT} asgg} B:S%Ed fdrogeq}le\g%%yntn ﬂaﬁn@? Egplgﬁa'd minimum effecvt\soor? YL%%§34 tion.

5 The results of these investigations show that, in general, the two Factors

have opposing biological activities. The “MF” activates macrophages
stimulating both NO and IL-6 production. It also stimulates proliferation of
vascular endothelial cells. It is proinflammatory in the mouse lung model. It
has no effect on neutrophil adherence to vascular endothelial cells.

10 In contrast, SF-1 appears to have no effect on macrophage function in
that it does not stimulate NO or IL-6 production. It does, however, inhibit
vascular cell proliferation, inhibit neutrophil adherence to these cells, and has
anti-inflammatory activity, as shown in the Mouse-Pulmonary Inflammation
Model. '

15

EXAMPLE 10
ANTI-INFLAMMATORY ACTIVITIES OF “SOLUBLE FACTORS”
FBA was dissolved in saline at 1 mg/ml and then sized either by
centrifugation or filtration into two Factors: “Soluble Factor” from

20 centrifugation (“SF-1"), and “soluble Factor” filtered through a 0.1 pm filter
(“SF-3"). ‘The mice received 1 mg IP of either SF-1 or SF-2 or saline as a
control. At time of sacrifice, both the SF-1 and SF-2 had significantly less
number of cells and neutrophils as well as less MPO than the control group that
received only saline. The results suggested that SF-3 had a better effect than

25 SF-1.

Conclusion: Centrifugation or filtration can be utilized to size FBA to

yield a potent anti-inflammatory Factor.



C. MYELOPEROXI | DASE (" MPO') ASSESSMENT OF LAVAGE

FLU D AND TI SSUES Procedur e: 1. Lavage Fluid 5

1. After renoving the 40 [err]l of ceIIs for the cell count, centrifuge

t he cells at about 180 g for approximtely 5 m nutes.

2. Renove and di scard supernat ant. 3. Add 9 mi_of cold

distilled waWo97¥34f yse the RBC's. Mx gently to rePSI4FRHB e

pelleted cells. Wthin 6-8 seconds add 3 m of 3.8% Nad and 10 m X

gently (may have to repeat if too many RBC's are in the |avage)
Centrifuge at about 180 g for aboutqd-m nutes. 5.

Rem)ve and di scard supernatant. Assess for RBC content, if too many

are present repeat steps 3-4. EXAMPLE11 Re- suspend t he pelleted

WBC s with 1 m of .5 %HTAB in 50 15 mM pot assi um hosphate buf f er

( HTAB) . 7. FR/ERATIONITHAO.La

8. Centrifuge the sarrpl es ak M matel

m nut es. Semt?l’%ﬁ?léﬁiélq%‘w Ti ssue

MPO Assessnent P.m:dn::. Macerate tissues in a poI ypr opyl ene

g1etric chﬁ_'sa\g ghsh tlssue mi&) mg ﬁ?yvalgott \;sdfl ve! ES It«ﬁajgyr’%&ég ger wth 1
0 ofFB. i@%‘ﬁ
tho_ro_ughness of %b%eazﬁmg/ml solutlozl/suﬁremﬂr eV\ash tissue grinder with 2

additional m of eze-thaw 3 tines.
5. Remove 1 m of t2he sEilptse Syrihge diltersiwithpepere sizbofis, 351.200.8g046¢

about 20 M NULes.,» 0.1 um were obtained from Baxter.

3. Filtration. 40 ml of the 1 mg/ml FBA solution/suspension was

10 sequentially filtered through all 8 filters described above from 5 pm t0 0.1 um.
The solution was passed through the 0.1 um filters twice at the end. 30 ml of
the final filtrate was centrifuged at about 25,000 g for about 30 minutes. As
controls for the supernatant carbohydrate content, 30 mi of the original
acemannan solution/suspension was centrifuged directty at about 25,000 g for

15 about 30 minutes, and another 30 ml was filtered through the 5 um filters before
the centrifugation step.

4, Anthrone assay. The 0.2% anthrone reagent (Sigma) was
prepared freshly in concentrated sulfuric acid. 100 ul of the reagent was mixed
with each 50 ul filtrate or centrifugation supernatant (diluted 3 X) in 96-well

20 plates. The multiple channel pipette aid was used to ensure all samples were
mixed in the same manner, minimizing variations during the mixing step. After
incubation at room temperature for 15 minutes, the ODgy o, values were
determined using a ELISA reader.

Results:

25 The final filtrate obtained by the sequential filtration appeared to be as
clear as water. When the filtrate (30 ml) was centnfuged at about 25,000 g for
about 30 minutes, no pellet was detected. The experiments were repeated once
with the same results obtained. This indicates that the “MF" can be removed

by this sequential filtration scheme.



6 See Part 111. bel ow WO 97/ 10834

PCT/ US96/ 05736 - 30- L1,
MPO React1 on I Ina 96 well flat bottom ELI SA plate add
100 [err]l of TMB m crowel | substrate (Kirkegaard-Perry) per well

for each sanple. 2. Each sanple will be neasured in
triplicate. win9710834 3. Add 10[err]l of the super nRCIMSH/NIIE t he
appropriate sanples. Tap the ELI SA plate gently to m x the substrate
with the sanple for 2 mnutes. -4, Read on an ELI SA reader
at 405 nm D. MOUSE CROIQN O L EAR | NFLAMVATI ON MODEL 10
Met hods: Adult male mce ( g, HA-1CR Frederick, Maryl and,

10 ' ani mal s/ gr ) ' i I #! @ild ot on 0i |
(2.5 ng croton oil/ Oﬂ’gm&aﬁlﬁ% %@&n&ﬁﬁf}ﬁg{ﬁ €1 erﬁfe%waeﬁ lgt{}fr%éong}‘?f ace of
the right ear atnoteshow anf appdrént differences iasompared o aheo 2$1000gg .andhe
| eft-ear was untreated since acetqpe produces no ) }
um/25,000 g supernatant. This indicates that the sequential filtration does not
remove any “soluble carbohydrates.” _
5 In summary, these results showed that the filtration method can be used

to size FBA into the “MF” and “SF-1" Factors.

EXAMPLE 12
FACTORS OF FBA SIZED FILTRATION THROUGH
10 - SYRINGE FILTERS OF VARIOUS PORE SIZES
1.  Factors Preparation:

200 mg of FBA was dissolved/suspended in 200 ml pyrogen-free water
to give a 1 mg/ml solution/suspension. The solution/suspension was filtered
15 sequentially through 5, 2, 1.2, 0.8, and 0.45 um syringe filters (10 ml/filter).
After each filtration step, 30 ml filtrate was taken and centrifuged at about
25,000 g for about 30 minutes. Factors in pellets were collected, lyophilized,
and weighed. A 200 ] sample was also taken after each filtration step for total
carbohydrate determination by anthrone assay.
20

Filters(um) Original 5 20 1.2 08 045

FBA solution/suspension
25 (ml) 30 30 30 30 30 30




15 change on the ear. The difference between the inflamed and control

ear was cal cul ated. Test sanple was applied 30 mnutes after the
irritant at 1 to 900[err]g. The untreated and treated ear punch
sanples (6 nm) were renoved and wei ghed 6 hours later. The results
wer e recorde hi bition of ear swelling. A dos curve
was construc?‘ggi?’gwach Factor tested. 20 E&m
CYTOKI NE ANALYSI S FROM MACROPHAGES MOUSE TNF- [err]
ASSAY IN BI OLOG CAL FLUI DS I1-1a

Determination of the TNF-a content in tissiR- culture fluids 25
(1) RAWcells are treated in the presence of different concentrations of
different fracti o@s of Anthtdpemssagrnmannan, i nterferon-y, acemannan/ | FN-y or

diumfor 24 h . t t d at -20 C
i1 O 2 Rt vy e (2% aptbyons eagpt el s smred SR i cotperindipdly, | |
0.50[err]I of was gyt baa. A10044]oﬂﬁér&ﬂ&ﬂ%ﬁm@é%\éﬁéﬂsoﬂ-hﬁlnﬁk%ﬁples

seal ed with an adhesive cover
PCT/ US96/ 05736 (diluted 3 x) in 96-well plates. The mulnple channel plpette aid was used to

5 ensure all samples were mixed in the same manner, minimizing variations
during the mixing step. After incubation at room temperature for 15 minutes,
the ODg¢y o, Values were determined using a ELISA reader.

Resuits:
1. The amount of Factor(s) in pelletable materials and in the filtrate was
10 determined.

The amount of 25,000 g for 30 minutes pelletable materials
solution/suspension Factor(s) decreased following sequential filtration with
syringe filters of various pore sizes (see Table). After 0.45 um, 81% of the
total Factor in pelletable materials were removed. The major decrease occurred

15 between 1.2-0.8 pm, and the smallest one between 5 and 2 pm. These
observations are consistent with the estimated size (~1 um) of the “microparticle
Factor.” However, there are some particles of smaller sizes, since nearly 19%
of the Factor in pelletable materials passed through the 0.45 um filters. A
complete removal of Factor in pelletable materials was therefore not obtained

20 with these filters. However, all pelletable material could be removed after
filtration through 2 0.1 um filter.



i ncubated for 2 hr at 37 C. (4) The liquid is renoved by inverting the

pl at e. Wash plate 4X, (each wash 10 mns) in wash buffer. (5) Bl ot
plate dry on paper TOWers. TOO[err]T of HRP-Conj ugated antT-nouse
TNF-[err] is added into each well, the plate seal ed and incubated at
37[err] Cfor 1 hour. (6) Renove the liquid by 5 inverting the plate,

was 4X (each w897ddss4ni ns). Blot plate dry on paper towels. pcr/uUSIsos§s M X
equal volunes of reagent A and B to yield the substrate solution 10
m ns before use. 100[err]l of substrate solution is added into each well

and i ncubated at roomtenperature for 10 mns. Stop color
devel opnent by add 100 [err]] of s'f‘éﬁ)' solution per well. (9) Read
t he absorbance at 450 nm 10 IL-1a is tested inh a simlar manner

as TNF manuf act ur es—ss+Hrg—EH-SA—————it—MetRodet-ogy——Cytoktne | L-6

Assay. Determ nat igg I1-6 Cont entojfggf i ol ogi caly fluijp Uspng 045 @
Dot Bl ot Techni que H)ﬁn) ﬁch?l s are cul tured-on

96-flat-well plate faor 24 hours at a denmfv 1':. nf 10J_err1 colls/well.
The supernatants removed and storged at rr] i ng
t he cytokine pr ody (2) Pre-wet 3 PVDF rre he §h ?%r 30

seconds. The grenbrane is placed in TBS-0.05 %bet vveen buffer for 5 m nutes.
Assenbl e t he Bi o-dot apparat us. Make sure all screws have been tightened
under vacuum to i Néeight (MEXOf t here will not be any cross-well contanination.
(3) 20 200[ er Kkl re ljoaded ontgqeacp welj, The enpi

sanple is fil tere?f'}"ooefg’ §&H?+1§§'L°Sh tf?ce)glrrenbrang:;bng;ent I"é valguum Z(r)O[err]I
of TBS buffer were_added to wash each well and filtered again. (4)
After the well has been conpletely dr ai ned, renove the nmenbrane
fromthe apparatus. (5) Place the nenbrane in t he bl ocki ng sol ution
(3% BLOTTO i g TBS-0. 05% at 4[err] C overnight. (6) The 25 menbrane is
washed in TS-0.05% bet ween buffer 3 times (10 m nutes each). Then,
i ncubat ed in anti 2nuri S8ib dwate g (1: 1000 in 1%

Cemperat ure wi th gent| o g&ka@w ﬁ%ﬁ%@*ﬂﬁ%ﬁgﬁfgs@%ﬁe; & show
TBS- 0. 05%ighifichmtrchaiges as compdred & the ofiginalsohitioh (Ghfdlieréd) basedloaur s at
1: 30,000 in 1%

anthrone assays. This suggests that except for removing Factor in
15 microparticulate materials, sizing using above-listed filters did not remove any
~ soluble Factor.
Resujis:
1) The 5 pum filtration removed ~36% of the total pelletable materials
(~3.3 mg out of 30 mg). The 180 g centrifugation (10 min) removed ~26% of

20 the total pelletable materials. Considering that the 180 g pellet contains mainly
the fiber-like “unusable” materials, the 5 um filtration has preserved the
majority of the effective materials-microparticles, i.e., 85% (2.1 mg/2.5 mg)
(see Table below).

25 These experiments showed that the 5 um filters can be used to size the
Factor similarly to the 180 g centrifugation (10 min) that separates the fiber-like
materials. After the 5 um filtration, 2.3 mg of the total 3.5 mg of Factor in
pefletable materials 25,000 g centrifugation (30 min) were retained, removing
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BLOTTO TBS/ 0. 05 % buffer, then incubate in antigoat-1gG AP for 2 hours at
1: 30,000 in 1% BLOTTO TBS/ 0. 05 % between) with gentle shaking. (8) Wash
the nenbrane 3 tines in washing buffer, the last tinme wash was in TBS
buffer. WO 9UI9BMCo| or i s devel oped in the al kali ne phosPREPE683E1 r at e

solution until the dots 5 can be clearly seen. Wash the nenbrane in
wat er and then air dry. EXAMPLE 6
CENTRI FUGATI ON OF SUSPENSI ON OF RESULTS TAlI NED "FROM Bl QASSAYS
USED TO EVALUATE DI FFERENT FACTORS 10 - (1) | k pellet: the
pell et follow ng i L 'Htﬁﬂn ; Qs M Nnut es.
Amount : - 5% by é?gﬁ“%ﬁ%‘gﬂ%‘gh@?l gh‘g cr ygf\g?dbll;?ﬁtgr " lsog%rrtgfig?i al s of
vari ous shapes uti@anin{(:9bmgophichrascauntsifon 26% of thef totah peletable-materials).

needl e-1i ke with sharply-defined edges. (2) 1-12k pellet:
the pellet followi ng centrifugation of the 1k 15 supernat ant at about

20,000 g for 30 Chsuhisif: Anount: 10-15% by wei ght.

5 Although 5 um filtration is similar to 180 g centrifugation (10 min) in removal
of fiber-like pelletable material depending on shape/size and chemical
equilibrium in the suspension/solutio. It varies in the amount of recoverable
material suggesting that filtration may be a more accurate means of separating
Factors.



Appear ance: whitish cloudy solution after suspension; fine particul ate
materi al s (-1 [err]m _under nicroscope. Al the protein binding
acfTvitres were detected Througn tnese norecures. They WeTe TSt
potent in induction of NO from macr ophages; proteins from serum
(including vitronectin) bound to themwere 20 highly mtogenic to NIH
3T3 fi brobl asyg 9710834 (3) 12k supernatant: the sSgpg

foll owi ng centrifugation at about 20,000 g for 30 m nutes. Anount:
70-80% by wei ght after |yophilization. Appear ance of the sol ution:
nearly clear (the original solution before centrifugati on was
whitish and cloudy); no visible parti cul at¥® material s under 25

m croscope. This "Factor. eared to c ain fully
soluble. It was rrucrcmglﬁgﬁimlﬂ Nﬂ‘ﬁ\@} Mhﬁé %corrpar ed
to the 1-12k *Factorggy SEQUENTIXPﬁi&%N (5,2,1.2,0.8,0.45 am3131ners)

PCT/ US96/ 05736
Concl usi on: Separation of different Factors by centrifugation yield as

opti mal macrophag TRVE-ENN H:?HQTMH_&EMTaCt ors
after centrifugatjgm Had potnt ti-inflanjat oegpemdti vitly.
5
png/ml Average |0D630_ | OD630 ]OD630 ug/mé | Average | OD630 | OD530
0 0.0105 0.01 0.011 0 0.016 0.013 0.019
31.25 0.061 0.053 0.069 62.5 0.102 0.081 0.123
62.5 0.1095 0.096 0.123 125 0.1775 0.157 0.198
10 - 125 0.1965 0.165 0.228 250 0.3285 0.291 0.366
250 0.3835 0.362 0.405 500 0.6015 0.553 0.65
500 0.5775 0.624 0.53] : 1000 1.0335 0.94} 1.126
1000 1.131 1.114 1.148 oiigiml 0.27 0.27 0.27
§ 200 0.346667 0.334 0.335 | 0.371 5 um 0.268 0.263 0.2734“
15 200 0.343667 | 0.344 0.325 | 0.362 2 um 0203 | 0301 ] 0285
200 0.346333 0.362 0.323 | 0.354 1.2 pm 0.2535 0.263 0.244
200 0,323333 0.303 0.319 0.348 0.8 um 0.2755 0.29 0,261
200 0.308333 0.303 0.286 | 0.336 0.45 um 0.259 0.255 0.263
200 | 0330333 | 0343 | 0.323 ] 0352 L

20



5 EXAVPLE 7 RESULTS FROM FACTORS

USI NG METHODS AS DESCRI BED To understand the effects of FBA
on nmacrophages and the functions of different Factors obtained from
the original FBA, several cytokines including IL-6, IL-1a and TNF
have been tested on fresh peritoneal nmacrophages. As 10 used in

experi nents WO %A exanpl e, "soluble Factor" is used to ddCI{UBISNSZ36

nore Factors of FBA obtained by centrifugati ng FBA suspended in water at
(about 25,000 g) for about 1 hour, the supernatant obtai ned was
conveniently gi ven the nane "sol ubhg.Factor"; one or nore Factors in
pell et form obtained fromthis centrifugation was conveniently given

the nane "pellet Factor." 15 [L -Wn It has been
shown by Dot blot that RAWcells responded 1n a dose dependent
manner to FBA in r egdFASTORS SIZEDhANDISOIATEDRY: Stpne FIGTRATION

product” and separated "pellet Factors t factors in stimulating
RAW cell released IL-6 producma‘ggé‘gﬂt rast to this result,

"sol uble Factor” Wﬁl mum effect on IL-6 production. To
understand the biological functions of these two different Factors,
:[' he conpeti tﬁop exper !FM\t s were perfor med" _using constant 'z'am)unt of
Dok b The o FBEE B SRS S0 AR e, pon Gt and 5111
the i ncr easegl anm‘inﬁmciﬁdiaa?hanbl e Factor." This indicated that "soluble- 25
o omer oo he o ealope g A S e 2 e
Factor i th | nor Eauy g R/ sSIHORERpEIAE| e phEpARpbpstintas qvifdEefy el | €1
showed 10t ithree B0l portionsamd progesses as delloavs! Beenmifiged asiabous d 80 gdbi et
Factor” along W tR,,: 10 minutes and 25,000 g for 30 minutes, and the 1k and 18k pellets
collected. 2) Fiitered through 5 um syringe filters (10 ml/filter) and then
centrifuged at 25,000 g for 30 minutes, and the pellet collected. 3) Centrifuged
directly at 25,000 g for 30 minutes and the pellet collected. All pellets were
15 lyophilized and weighed.
NO assay: 10 mg of FBA was dissolved in 10 ml DMEM without serum.

5 ml was filtered through the 5 um filter. Both filtered and unfiltered were

tested at 400, 200, and 100 zg/m) for NO production in the presence or absence

of interferon using Raw cells.

20
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i NCTreasI ng anount of "soluble Factor.”™ Together, results suggested that
"sol ubl e Factor” m ght have conpetitive or inhibitory effects with "pellet
Factor". IL -1la productions: 5 The production of IL-1a
wer e tested wgokigafl ot using 5% par af or mal dehyde f peegisssgvsscel | s.
Results showed that |L-1la was constitutively expressed by RAWcel | s.
In addition, results showed t hat "sol ubl e Factor," "pellet Factor”
and "origi nal FBA" had the sane effects on | L-1a, production (the
anount of IL-1la was the sane as control)

EXAMPLE 8 M CROPARTI CULATE FACT OR FROM FBA

AND NO PRODUCTI
Preparation: 40 ng of FBA %l?@@le‘(echﬂéreﬁ‘i'ﬁlpﬁﬂgfd in 20 'I118kgellet

r

pyrogen-free water and cen r| ugetd 1n two 1 dent 20 m portions at about
180 g for about 10 mi nutes and then at about 25,000 g for about 30
m nutes. One pell et was suspended in a snmall amount of DVEMw th 10%
FBS, and anot her .
' 5 1k pellet 1-18k pellet
Weight 3.0mg 2.1 mg 0.9 mg 2.5mg
% removal 0% 36% N/A 26%
10
% preserved 100% ' 64% N/A 74 %
15 2) Under the microscope, the 25,000 g pellet materials from 5 um

filtered FBA were uniformly microparticles with no fiber-like material. The .
quality of this preparation appears to be better than that of “MF” in that the
latter does contain trace amount of fiber-like materials. The better quality is
likely due to a more uniform sizing

20 3) NO assay results showed that the filtered FBA kept 84% of the
original activity of the unfiltered FBA. This result is consistent with the amount
of the microparticulate FBA left (85%; 2.1 mg/2.5 mg) after filtration as
described above. .

Together, these experiments showed that the S um filter can be used to
25 remove the fiber-like materials, and at the same time, have the majority of

“macrophage activation” or NO production activity preserved.



suspended in water and |yophilized. The dried pellet weighed 2.2 ng, and
this. 20 nunmber was used to adjust the pellet suspended in DVEM to |
ng/ M. The | ' ng/ M sol uble FBA solution in DVEM was prepared from
| yophi l'i zed 25, 000 g or 155,000 g centrifugation supernatant.

NO assay: perforrred under standard conditions w thout interferon using
Raw cel | s. 23VOY108Y. | ¢ s: The NO assay resul RET/S960%36 t hat
the "microparticul ate Factor™ ("M") (see bel ow) was a strong
stinmul ator of nmacrophage on its own. Significant NO producti on
started to be seen at 12.5 [err]g/m . ThegBigher the "mcroparticul ate
Factor" concentration, the higher the | evel of NO produced. The NO

WO 97/ 10834 FBA FILTERED THROUGH 5 um FILTERS - NO ASSAY

PCT/ US96/ 05736 :

producti on was ag
t hat I ndi ¢
experiments showdckes
producti on was stron@e

ifh corf g‘gmg i pr phol

gE —dC OTT.

s | ORS¢ Bey OP$™ o 41005 | ARSTOgf ODSTO
r tdvan} t hades pr 0.6kded olivg |z yax@s fin odsi] C ho.obrS| .093

5 200 0.05 0.051 0.139 0.13 0.038 0.032 0.11 0.117
400 0.084 0.082 0.214 0.214 0.08 0.069 0.166 0.174
'ml Average

unfiltered unfiltered | Filtered

10 100 0.0275 0.104 | 0.0245
" 200 0.0505 0.1345 0.035
400 0.083 0.214 | 0.0745




5 m croparticul ate carbohydrate (3-5 [err]m fromyeast (Sigma

Chemni cal s Co.). .. The 25,000 g and 155, 000 g supernatant or
"sOlruplr € Factors. had no —_ertect on NO proauction or celr worphol ogy,
bei ng consistent with previous observations. In the Table, "M"
means "m croparticul ate Factor" derived as the pellet from
centrifugati qRodbsd@bPut 25,000 g for about 30 m nutes after pdPRisddbszze 9 (10
m nutes) pellet (crystal-like material) has been discarded. "SF-1" Factor
is the supernatant Factor after 25,000 g centrifugation for about 30

m nut es. "SF-2" Factor is the supernatant Factor after 150,000 g
centrifugation for about 30 mi nut e332- Concl usi on: Macr ophage
activation is associated with the "mcroparticulate 15 Factor."

WD 97/ 10834
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ALOE VERA EXTRACT AND FBA
Methods: _
5 The croton oil mouse ear inflammatory model described earlier was used
to evaluate several different Factors.
Resul 1 Di s
The % inhibition of freeze dried aloe vera extract (Manapol® powder)
on the dose-response curve increased from 5.8 + 0.4% at 1ug to 2 maximum

10 of 50.0 + 4.3% at 270ug. The later response marked the beginning of a short
plateau. At 300ug, the % inhibition decreased from 50.2 + 7.9 t0 29.6 + 2.8
(6001g) t0 18.6 + 1.8 (900ug). This “drop off” after the plateau represents a
62% reduction from the maximum response. This type of response is
characteristic of many biologic response modifiers. See, Tables below.

15 The anti-inflammatory response of BPM did not begin to increase until
the dose of 33ug was topically applied. This means that compared to the freeze
dried aloe vera extract, the curve has shifted to the right indicating reduced
activity. The maximum plateau response for BPM was 33.9 + 2.9% as
compared to 50.2 + 7.9 for the aloe vera extract powder. Also, the plateau was

20 reached at a smaller dose for the extract (270ug) as compared to BPM (600ug).
These data indicate that both products gave good dose response curves but that
Freeze dried aloe vera abstract (a Factor) produced better topical anti-
inflammatory activity than did BPM.



"SCLUBLE FACTOR' AND "M CROPARTI CULATE FACTOR!

FROM FBA - NO ASSAY RESULTS [err] G M NE
SF- | SF- 2 0 0. 032 0. 03
0.03 0.027 0.026 0.028 5 1.56 0.031
0. 027 0 0. 027 0. 027 0. 031 3.125
0. 031 8?‘8%”‘“”‘ 0. 026 0.024 0. 025 0. 02PCT/USS6/05736
6. 25 0. 046 0. 039 0. 03 0.032 0.026 0.026
12.5 0.063 0. 056 0.025 0.032 0.029 0. 024
25 0.095 0.099 0. 037 80035 0.026 0.03 10
50 0.133 0.124 0.031 0. 029 0.025 0. 027
%88 8- %gg ndSElﬁESPONsﬂlcﬁﬁirE OF Aﬂoﬁ%m EXTﬂAgﬁ‘ TomgAg
400 0.211 @WLANM@'E@RY Acmvm;v USING THE2OROTON. 029
OIL EAR SWELLING ASSAY
5 Dose Inhibition
ugl10ul —%
900 -18.6 + 1.8
600 296 + 2.8
300 502 + 7.9
10 270 -50.0 + 4.3
100 ' -46.6 + 4.0
90 46.3 + 4.4
30 34.8 + 2.1
10 ) 25.0 + 2.0
15 1 ' 58404

10 mice/group. 25ug/10ul croton 0il. + = S.E.



15 Aver age M- SF-1 SF-2

0 0.031 0. 0285 0.027 1.56 0.029
0. 0285 0. 029 3. 1725 U. 0ol U. UZ5 U. UZb
6. 25 0. 0425 0. 031 0. 026 12.5 0. 0595
0. 0285 0. 0265 25 0. 097 0. 036 0. 028
50 0. 12850 971108340 03 0. 026 100 pCHusoaisTs6
0.034 0.029 25 200 0. 1925 0.033 0. 026
400 0.217 0. 04 0. 028
-51-
DOSE RESPONSE CURVE OF BPM TOPICAL
ANTI-INFLAMMATORY ACTIVITY USING THE CROTON OIL
EAR SWELLING ASSAY
5
Dose Inhibition
4g/10ul —%
900 220+ 0.6
600 339429
10 300 275+ 1.7
100 -18.4 + 1.1
33 : -11.3 4+ 0.7
10 : 0.0 + -
1 ' 0.0 £ -
15

10 mice/group. 25pg/10ul croton 0il. + = S.E.

20
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"M CROPARTI CULATE FACTOR' FROM FBA AND
ZYMOSAN - NO ASSAY MF SF- |

Zynosan 5 [err]g/m OD570 OD570 QD570

QD570 WO g4 0D570 0 PCT{USPS/95736

0. 022 0. 022 0. 022 0. 022 0. 022

25 0. 08 0.072 0. 025 0. 026 0. 033

0. 038 50 0.117 -g53- 0.112 0. 024

0. 022 0. 057 0. 052 100 0. 129

0.125 0.026  whildpréféred methods fd?-oBfkthing differenPbiBaive Factors from

aloe have been disclosed, it will be apparent to those skilled in the art that
numerous modifications and variations are possible in light of the above
teaching. It should also be realized by those skilled in the art that such

5 modifications and variations do not depart from the spirit and scope of the
invention as set forth in the appended claims.



10 200 0. 148 0. 145 0. 025 0. 023

0. 127 0.131 400 0. 165 0. 167
gﬁUi U'giﬁnsan > lbé——————*—e_T55~—_—-o égz 0. 022
g NS
0. 129 ' 400 0. 168 0. 027 0. 159
-53-
What is claimed s:

1. A method of producing a Factor from aloe, said method
comprising the steps of:

filtering a starting material with a course filter, having a pore size
ranging from about 400 um to about 800 um, to give a coarsely-filtered starting
5 filtrate, said starting material being selected from the group consisting of a
crushed aloe leaf, aloe gel fillet, aloe raw gel, and dried aloe vera gel extract;
filtering said coarsely-filtered starting filtrate with a medium
filter, having a pore size ranging from about 100 zm to about 400 um, to give

a mediumly-filtered starting filtrate; and
10 sizing said mediumly-filtered starting filtrate with a method
selected from the group consisting of pH adjustment, selective precipitation,
centrifugation, ultracentrifugation, irradiation, filtration, ultrafiltration,

homogenizing, and combination thereof.

2, The method of claim 1 further comprising the step of sizing by

chromatography and combination thereof.

3. The method of claim 1 further comprising the step of sizing by

dialysis and combination thereof.

4. The method of claim 1 further comprising the step of

compounding said Factor with another Factor from aloe.

THIS SHEET HAS BEEN
REPLACED
I]Isiiiiflliiilrﬂﬁlieﬂliced




WO 97/ 108

Excg\w526g$ﬂ*|ﬂ!1 mI,L‘ I",,," "lu\u}!!LHAGE ACTI VATI ON AND ANTI - | NFLAI\/I-Vli'SI'-CRY

ACTIVITIES FBA was di ssol ved and suspended in saline or DVEM
at 1 ng/m. [t 5 was then sized by centrifugation into three Factors:
"MP" as defi NEUYAM%e, "SF-1" as defined above and tHOPABRG FBA
Epitheleal Cells ("EC') Proliferation The three factors from
above reconstituted in saline were used in an epithelial cell (EC
proliferation assay with bovine coronary-B@- Results 10 ~ showed that (1)
the MF was nuch nore potent than the "SF-1" in stinulating EC
proliferation; (2) the, SF-IA ghetlldd lof prbdiicilg &XPRiceirt ffm Blok Lisdiar mewbd ect

t hat was not seen with the original FBA at the sane concentration.

| L- 6 Assay comprising thhstepsififee factors from above in DVEM were used for
| L-6 assay using 15 nou . h wed
that the "M" stinul ated W%%%%%&%ﬂ% @gﬁ%e?nﬂ% mal or
no effect. ranging from hbeut 406 gmrio elsbuc 8§04 m) tol giveca ddatsely-filedréd-starving

i ncl uded in NO assays, and . its, effecgt m ni mal conpared o the
CNE L Spaw Bkies said Spasting mererial Peing seleet FORlp GHRP CSIBEDR
To determine if @?ﬁ!}ﬁ&'aio‘é I&a?yhé? Eﬂ??!éﬁeildelra@ gef @ BFi8 418e E%?’gef t

were cultured in the presence of “different concentrations of "FBA .12.5 to
400 [err]g/m) for Ailteting said coarsalyAf@itenesl starting Hiltrate | withr @ medpum nat ant s

FBA coul a. ot mul aQersRye s Bere st Fangitp oot ol 200 sS Boon 500 ik AR
detected by 10 hoamedinivity-filtered btarting filtrate; and
10 step-wise filtering said mediumly-filtered starting filtrate using
filters having progressively smaller pore sizes to give a filtrate Factor and a
retentate Factor.

6. The method of claim 5 further comprising the step of:
sizing said filtrate Factor with a method selected from the group
consisting of pH adjustment, selective precipitation, centrifugation,
ultracentrifugation, irradiation, chromatography, dialysis, filtration,

5 ulwrrafiltration, homogenizing, and combination thereof.

7. The method of claim 5 further comprising the step of:
sizing said retentate Factor with a method selected from the group
consisting of pH adjustment, selective precipitation, centrifugation, irradiation,
chromatography, dialysis, filtration, ultrafiltration, homogenizing, and

5 combination thereof.

THIS SHEET HAS BEEN
REPLACED J
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25 4 hours post-stimulation. This IL-6 production
was dose I, "mmmmﬂ ' The production of I1L-6 did not require

coSTT il at Fone * Tnterteron. "Resul'ts "suggested Thal FbA WasS an

ef fective macrophage acti vat| ng conponent in stimulating RAWcel |

| L-6 production. WD 97/ 10834 '

PCT/ US96/ 057 30 97110834 - BOrrusosnosts ' M
Stinmulated IL-6 Production RAWcell s were stinulated by

di fferent Factors prepared from FBA. Results showed that M coul d
stinmulate IL-6 production in RAWcells in dose- dependent manner.

SF-1 had m ni num effects on IL 6 pI’OdUCtIé% 5 The results of

t hese investigations i e he two. Factors . have
‘opposi ng bi ol ogi cal gjl vi t |h8§‘ ﬁ&q%%a@f‘}'qu@r'ﬁlﬁécme&’éé’g

stinul ating both NO and ILfﬁmﬂﬂgqﬂatmemumiytf@r&psﬁ&ingmﬁhﬁ%mgob iffi@F at i on
of vascul ar endothelial cells. It roi nflammatory in the nouse

lung nodel. It  having hporersizeanaging from abeut pii tb aboitd08 maw givingvafitsu| ar
cpdochel al Cel) b Fps ad p e ibARgE L 2opears, o have no
| L-6 productison. It does, Hilesnsesaid firstifilinité Factor using a filter, having a pore size
ranging from about 5 um to about 25 um, to give a second retentate Factor and
a second filtrate Factor; and
filkering said second filtrate Factor using a filter, having a pore

size ranging from about 1 um to about 5 um, to give a third retentate Factor and
10 a third filtrate Factor.

9. The method of claim 8 further comprising the step of filtering
said third filtrate Factor using a filter, having a pore size ranging from about 0.1
pm to about 1 um, to give a fourth retentate Factor and a fourth filtrate Factor.

10.  The method of claim 9 further comprising the step of filtering
said fourth filtrate Factor using a filter, having a pore size ranging from about
0.04 um to about 0.1 pm, to gi\(e a fifth retentate Factor and a fifth filtrate
Factor.

11. The method of claim 5 further comprising the step of
compounding said Factor with another Factor from aloe.



vascul ar eratlon I nhi bit neutrophil adherence to these cells,

and has (] "mmn tory activity, as shown in the Muse-Pul nonary -

I nf | ammat i EXAMPLE
ANTI -I NFLAI\/I\/ATO?Y ACTIVITIES OF "SOLUBLE FACTORS"

FBA was di ssglv n saline at I ng/mM and then sized either

centrifugati %ﬁ%&@fl tration into two Factors: "Sol uble Fac"t‘Hf‘Ys’f’?%?ﬁ 20

centrifugation ("SF- 1"), and "soluble Factor" filtered through a 0.1 m

filter ("SF-3"). The mce received 1 ng IP of either SF-1 or SF-2 or
saline as a control. At tinme of saggifice, both the SF-1 and SF-2
had significantly | ess nunber of cells and neutrophils as well as

lless MPO than the confipol @r giéghodhat prod producing 4 FRioy SforR NAlve, sgd:a nﬁemﬂﬂe
results suggested that SF-3 had a bette fect than 25

Concl usi on: Cent mmngansmsenpspﬂ tration can be utilized to 5| ze FBA to

yield a potent anti-infl a”ﬁﬁérﬂ:ﬁ%sﬁ?tﬁfg%wml with acom&?e{',llggﬁlé_a&?rg size

PCT/ US96/ 05736
ranging from about 400 x#m to about 800 xm, to give a coarsely-filtered starting

5 filtrate, said starting material being selected from the group consisting of a
crushed aloe leaf, aloe gel fillet, aloe raw gel, and dried aloe vera gel extract;
filtering said coarsely-filtered starting filtrate with a medium
filter, having a pore size ranging from about 100 xm to about 400 um, to give

a mediumly-filtered starting filtrate; and
10 filtering said mediumly-filtered starting filtrate with a fine filter,
having a pore size ranging from about 0.04 pm to about 100 um, to give a

filtrate Factor and a retentate Factor.

13.  The method of claim 12 further comprising the step of:
sizing said filtrate Factor with a method selected from the group
consisting of pH adjustment, selective precipitation, centrifugation,
ultracentrifugation, irradiation, chromatography, dialysis, ultrafiltration,
5 homogenizing, and combination thereof.

14.  The method of claim 12 further comprising the step of:
sizing said retentate Factor with a method selected from the group
consisting of pH adjustment, selective precipitation, centrifugation, irradiation,
chromatography, dialysis, ultrafiltration, homogenizing, and combination
5 thereof.

15.  The method of claim 12 further comprising the step of:
sizing said filtrate Factor with a water soluble, lower aliphatic polar

solvent.
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"M CROPARTI CLE FACTGH’I,"”"I, wuﬂmg RATl 5 o [erl.r] " FlllégEEc? of _FeA

wasS di ssol ved/ suspended in ogen- water to give a 1
ng/ mM sol uti on/ suspensi on. Filters. Syringe filters
with a pore size of 5, 2, 1.2, 0.8, 0.45, 0.2, or 0.1 [err]mwere
obt ai ned frogombes- 3. Filtration. 40 nipCwfUSHéRSTI6 ng/ m
FBA sol uti on/ suspensi on was 10 sequentially filtered through all 8
filters described above fromb5 [errlmto 0.1 [err]m The sol ution

was passed through the 0.1 [err]mfilters_twice at the end. 30 nl of
the final filtrate was centrifuged at abol 25,000 g for about 30 m nutes.

As controls for the_super t car rate e0f the
ori gi nal acemarifan gg? Jug ﬁg A tgﬁugeaﬁgl rectly at

about 25,000 g f qj; ﬂéc om’llga%m@em@pt es, and another 30 nl was filtered
t hrough the 5 [errlr lters before the centrifugation step.

4, Ant hr one assay. The 0.2% anthrone reagent (Signa) was

e i xed o it b dacn Tpmethen e i 7 3hits ol b pegor "0 LETRET

(diluted 3 X) in 96-well Z%mgmhmmﬁd&e»rwbelwﬁbepmhmnh“ﬁﬂuwmr aid was

used to ensure all sanples were m xed in the sane manner,

mi ni mi zi ng vari atSobible, dewarAljphadie PRlak solYe ep.  After i ncubati on at
roomtenperature for 15 mnutes, the O)err] values were determ ned
using a ELI SA reader. Resul ts: 25 The final filtrate

obt ai ned by the sequerii al Thelmethod of claimeti, cwhereintsaidawater soluble lowesr as
wat er. When the flj rate entrifuged at about 25,000 g for
about 30 ninutes, ‘fféfqléts"l?(ﬁ%')'ﬂ%'ed. The experinments were repeat ed
once vm'th the sane results obtained. This indicat es that the "M"

can be renoved by this sequential filtration sche
19.” The method of claim 12 further compnsmg ‘the step of

compounding said Factor with another Factor from aloe.



WO 97/ 108

PCT/ USS6/ amm I, a1
The carbo L +«n filtrate obtained by sequential filtration did

not show any apparent differences as conpared to the 25,000 g and 5

[err] m 25,000 g supernatant. This indicates that the sequential filtration
does not WO9I@R8yve any "sol ubl e carbohydrates.” 5 PCT/US96AY]36
sumary, these results showed that the filtration nmethod can be used

to size FBAinto the "M and "SF-1" Factors. :

EXAMPLE 12 FACTORS OF FBA-8BZED FI LTRATI ON THROUGH 10

SYRI NGE FI LTERS OF VARI QUS PORE Sl ZES - Material and Methods:

1. Factors Preparatign: A method of produéiig HUFdeforB6m\\ale, said method

di ssol ved/ suspended in 200 nl pyrogen-free water togive al n/m
sol uti on/ suspensi ciemprisag ks sieAs®fy suspensi on was filtered

centrifugating a starting material to give a centrifugated starting

supernatant and a centrifugated starting pellet, said starting material being

S selected from the group consisting of a crushed aloe leaf, aloe gel fillet, aloe
raw gel, and dried aloe vera gel extract; and

sizing said centrifugated starting supernatant with a method

selected from the group consisting of pH adjustment, selective precipitation,

ultracentrifugation, irradiation, chromatography, dialysis, filtration,

10 ultrafiliration, homogenizing, and combination thereof.

21. The method of claim 20 further comprising the step of:
sizing said centrifugated starting pellet with a method selected
from the group consisting of pH adjustment, selective precipitation,
ultracentrifugation, irradiation, chromatography, dialysis, filtration,

5 ultrafiltration, homogenizing, and combination thereof.

22.  The method of claim 20, wherein said centrifugation is carried
at below 100,000 g for a period of from about 10 minutes to about 48 hours.

23. | The method of claim 20 further comprising the step of:
centrifugating said centrifugated starting supernatant at a range
from about 100,000 g to about 150,000 g for a period of from about 10 minutes

to about 48 hours.



(o m s eevecl IR llllHtlﬂJLlﬂ!eachlf i tration Step 30 M filirate vas taken

and centrrifuged at ‘ab8ut® ¥ 25,000 g for about 30 mnuies. Factors in
pellets were collected, |yophilized, and wei ghed. A 200 [err]l
sanpl e was al so taken after each filtration step for total

car bohydr at ewdsygegdis nat i on by ant hrone assay. 20 PoThsbedsysy 11 M
Ori gi nal 5 2.0 1.2 0.8 0. 45 FBA sol uti on/ suspensi on
25 (m) 30 30 30 30 30 30
WD 97/ 10834 -

PCT/ US96/ 05736 -59- -42- 2.
Ant hrone assay: The 0.2% ant hrone reagent (Si gnma) wa
prepared freshly in cordent rutmethod Of produging g Facky §'°mAa'1’905f'€r lh°if t he

reagent was m xed &H\J}nsﬁﬁctﬂe Eigps[o?f r]l filtrate sanple

filtering a starting material with a filter, having a pore size
ranging from about 100 um to about 800 um, to give a filtered starting filtrate,
5 said starting material being selected from the group consisting of a crushed aloe

leaf, aloe gel fillet, aloe raw gel, and dried aloe vera gel extract;
ultrafiltering said filtered starting filtrate to give an ultra-filtered
filtrate having a molecular weight of greater than about 100 Daltons and a
retentate having a molecular weight of greater than about 10,000 Daltons; and
10 sizing said ultra-filtered filtrate with a method selected from the
group consisting of pH adjustment, selective precipitation, dialysis,
centrifugation, ultracentrifugation, irradiation, chromatography, homogenizing.

and combination thereof,

25.  The method of claim 24, further comprising the step of:
sizing said retentate with a method selected from the group
consisting of pH adjustment, selective precipitation, dialysis, centrifugation,
ultracentrifugation, irradiation, chromatography, homogenizing, and

5 combination thereof.



(diluted 3 mat es. The multiple channel pipette aid was used
to 5 H “H ‘ H were mxed in the sanme manner, mnim zing

vari ations wirng the mxing step. After i ncubati on at room

tenperature for 15 m nut es, t he OD[err] val ues were determ ned
usi ng a ELI S'%V{?E? Resul ts: . The anmount of Fact or(s)
in pelletable ‘g‘ﬁ;‘als and in the filtrate vvas 10 det e PRT/HE0S736

The amount of 25,000 g for 30 minutes pelletable materials

sol uti on/ suspensi on Factor(s) decreased follow ng sequential filtration
W th syringe filters of various porees+zes (see Table). After 0.45
[err]m 81% of the total Factor in pelletable materials were

removed. The maj or decrése .Qcmemberflﬁroduciant \Raewor Krom Qalée, [ said Imethodnd t he
snmal | est one between 5 . and_ 2 err W These observations are

consi stent with thSOBRENghe g (~1 [err]n) of the "m'croparti cle
Factor." However, there are C ri
ﬁ l% t|c§ Rhdrah %eﬁnr A ﬁah ﬂfga

19% of the Factor pelTetabl'e materi a S passe

[errImfilters. A apore slzerrmgmgefremrabnmv(hm @i ecaboor 100numetd gvahlfdtered
materials was g herefore not, obtai ned 20 wth these filters. However,

all pelletabl mat PTUNE IPBHPY be renoved after filtration through a

0.1 [err]mfilter. iadshfing 94id filtered starting filtrate with a gamma radiation
PCT/ US96/ 05736 )
in an amount from about 2 MRad to about 15 MRad to give a filtered and
irradiated Factor; and
sizing said filtered and irradiated Factor with a method selected
10 from the group of centrifugation, ultracentrifugation, chromatography, further

irradiation, dialysis, filtration, ultrafiltration, and combination thereof.



0.8 0.

30 30 ) of 25,000 g, 30 mn pelTlet

3.5 0.7 10 2. Car bohydr at e
Content in the Filtrate The carbohydrate content in Factor
found in theybiokjdssd € did not show signi ficant changefusssnsBspar ed
to the original solution (unfiltered) based on ant hrone assays.

Thi s suggests that except for renoving Factor in 15 m croparticul ate
materials, sizing using above-listed filters did not renove any

sol ubl e Factor. 1) The S‘f%Tr]nlfiItration renoved ~36% of

the total pelletable naterials (~3.3 out of 3Q ng)., Th 30 ¢
centrifugati on (10 ni n¥7r enfv8gthodeof groduging anﬁ‘-ﬁé“’f JEQ‘HF ’8‘@4%&16‘"’2}"’]&
materi al s. Consi de[] : 80 g pellet contains mainly t he
fiber-like "unusa%aié‘gg%%?g;reisg#g?&t he 5 [err]mfiltration has preserved the
majority of the effective nedntrifugatingriac ibulkaphauhageytical gnanngs 6% (gvel any/ 2. 5
ng) .-

R 1] S S
* 30 b nm s« WeTght (ng
2.3 2.1 1.7 1.1

centrifugated starting supernatant and a centrifugated starting pellet; and

5 sizing said centrifugated starting supernatant with a method
selected from the group consisting of irradiation, centrifugation,
ultracentrifugation, chromatography, dialysis, filtration, ultrafiltration,
homogenizing, and combination thereof.

28.  The method of claim 27 further comprising the step of:
sizing said centrifugated starting pellet with a method selected
from the group consisting of irradiation, centrifugation, ultracentrifugation,
chromatography, dialysis, filtration, ultrafiltration, and combination thereof.

29. The method of claim 27, wherein said centrifugation is carried
at below 100,000 g for a period of from about 10 minutes to about 48 hours.

30. The method of claim 27 further comprising the step of:
‘centrifugating said centrifugated starting supernatant at a range
from about 100,000 g to about 150,000 g for a period of from about 10 minutes
to about 48 hours.



(see Tabl I ' These experinents showed that the 5
[err]mfi’m m,mr lmn Hﬂd_'to size the Factor simlarly to the 180
g centrifugati on g t hat separates the fiber-Ilike mat eri al s.
After the 5 [err]mfiltration, 2.3 ng of the total 3.5 ng of Factor in

pel | et abl e n%o%fn%' s 25,000 g centrifugation (30 mn) wereprcgrtal ned

renovi ng 97/ 10834 70 36

PCT/ US96/ 05736 -44- 1.
ng of Factor materials which is slightly nore than Factor in 180 g
material s (10 mn) (0.91 ng, which azcounts for 26% of the total
pell etable materials). Concl usion: 5 Al though 5 [err]m

filtration is simlar t31.18Q0 cméhed roff prodicing) a( E&ttar frbm Blok£¥@damethod  Of
fiber-1ike pelletable material depending on shape/size and chem cal
equilibriumin thecomprisingshesterscfuti o. It varies in the anount of

recoverabl e filtering a bulk pharmaceutical mannan with a filter, having a
pore size ranging from about 100 xm to about 800 pm, to give a filtered starting
5 filtrate;

ultrafiltering said filtered starting filtrate to give an ultra-filtered
filtrate having a molecular weight of greater than about 100 Daltons and a
retentate having a molecular weight of greater than about 10,000 Daltons; and
sizing said ultra-filtered filtrate with a method selected from the
10 group consisting of irradiation, dialysis, centrifugation, ultracentrifugation,

chromatography, and combination thereof.

32.  The method of claim 31 further comprising the step of sizing said
retentate with 2 method selected from the group consisting of irradiation,
dialysis, centrifugation, ultracentrifugation, chromatography, and combination
thereof.



mat eri al mrltratlon may be a nore accurate neans of
separati nillﬂlﬁ |1IH l” WO 97/ 10834

PCT/ US96/ 03736 - -45-
CARBOHYDRATE CONTENT | N "SCLUTI ON FACTORS" OF FBA SEQUENTI AL
FILTRATION (5,2,1.2,0.8,0.45 [err]mFilters) EXP |
EXP 11 WO 97/10834 PCT/US96/05736

-63-

33. A method of producing a Factor from aloe, said method
comprising the steps of:

sizing a bulk pharmaceutical mannan with a method selected from

the group consisting of chromatography, irradiation, filtration, ultrafiltration,

5 dialysis, centrifugation, ultracentrifugation, and combination thereof.



5 Aver age D630 D630 D630
oo | AT 520 o 0.0us

0. 01 0. 0 0.016 0.013 0.019
31. 25 0. 061 0. 053 0. 069 62.5 0.102

0.081 62.5 0. 1095 0.096 0.123

125. 0. 1775‘%‘””“83‘157 0.198 10 125 0. 186HUS96/08736 5

0. 228 250 0. 3285 0. 291 0. 366

250 0. 3835 0. 362 0. 405 500 0. 6015

0.553 0. 65 500 0.576 0.624  0.531

1000 1. 0335 0. 941 1.126 1000 1.131 1. 114
1.148 original 34 A method. of7producing.a’ Factor ffbn? 4loe, said method 200
0. 346667 0.334 3 0, 371 5 [err]m 0. 268
0.263 0.273 15°°mP"ﬂ“8 0 §tgPs 0. 343667 0. 344 0.325 0.362

2 [errlm 0. 293 0. : 3

0. 362 0.323  0.354 ﬁm"’% . gﬂlr? rﬁér faceutical manngn 3’5‘83 fine ﬁl@?’?@‘gﬁé

0. 244 aJode size rangBg3Ba8 about(0.00am to alﬁuel(!!) pm, o gi¥8 a finely- 0.8

[err]m 0. 2755 0. 308333 0. 303

0.286  0.33 ﬁ"ef“gﬁ‘ﬁ%“’ [“é‘?‘? fﬂ‘?‘y‘fﬁ“"fége‘e“‘a‘e a“do 255  0.263
200 0. 339333 0.343  sizihh sAitfinely-filtefddiltrate with a method selected from the

group consisting of chromatography, irradiation, filtration, ultrafiltration,

dialysis, centrifugation, ultracentrifugation, and combination thereof,

35.  The method of claim 34 further comprising the step of:
sizing said finely-filtered retentate with a method selected from
the group consisting of chromatography, irradiation, filtration, ultrafiltration,

dialysis, centrifugation, ultracentrifugation, and combination thereof.
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EXAVPLE 13* ¢ "err]m FI LTRATI ON
AND NO ASSAY Materials and Methods: 5 FBA

Filters: Gelman Acrodisc 5 [err]msterile syringe filter, non pyrogenic,
and 280'%9nesas di anet er. Filtration: 10ecysssiosBBA was
di ssol ved/ suspended in 100 nl water to give al nmg/m

sol ution/ suspensi on. The sol uti on/ suspensi on was divided into 10 t hree
30 m portions and processed as foll ows: 1% Centrifuged at about 180 g for
about 10 mi nutes and 25,000 g for 30 m nui %’, and the 1k and 18k pellets

collected. 2) Filtered_through errlmsyrin filter 0 fl ry and

t hen centrifugedbat A5 g°t¥ LW“S%‘“%%S’P&'Q{ fi‘ﬁ'ﬁ ’E‘#é %L‘{ I"keétu;o‘a

col l ected. 3) Oemcﬁigf;H%ﬁ?ﬂles of:directly at 25,000 g for 30 m nutes and
t'ed. pefelpg

the ‘pellet collec ts were 15 | yophi |l i zed and wei ghed.
filtering a bulk pharmaceutical mannan with a medium Tilter,

having a pore size ranging from about 100 um to about 400 gm, to give a
5 mediumly-filtered filtrate and a mediumly-filtered retentate;
filtering said mediumly-filtered filtrate with a fine filter, having
a pore size ranging from about 0.04 um to about 100 um, to give a finely-
filtered filtrate and a finely-filtered retentate; and
sizing said finely-filtered filirate with a method selected from the
10 group consisting of irradiation, chromatography, irradiation, filtration,
ultrafiltration, dialysis, centrifugation, ultracentrifugation, and combination

thereof.

37.  The method of claim 36 further comprising the step of:
sizing said finely-filtered retentate with a method selected from
the group consisting of irradiation, chromatography, irradiation, filtration,
ultrafiltration, dialysis, centrifugation, ultracentrifugation, and combination

5 thereof.



ng of FBA was dissolved in 10 M DVEM wi thout serum 5
n1 vvas f”mlm,ﬂﬂ'm he 5 [err]mfilter. Both filtered and unfiltered
wer e ’mm" 200 and 100 [err]g/m for NO production in the

presence or ‘abkente s * interferon using Raw cells. 20 WO
97/ 10834

PCT/ US96/ 057380 97/10834 - RGT/US96/05736
Direct 18k pellet Filtered 18k pellet 1- 18k pell et 5

1k pellet 1- 18k pell et
-66-
38. A method of producing a Factor from aloe, said method
comprising the steps of:
filtering a bulk pharmaceutical mannan with a fine filter, having
a pore size ranging from about 0.04 xm to about 100 um, to give a filtered
5 starting filtrate;
irradiating said filtered starting filtrate with a gamma radiation
in an amount from about 2 MRad to about 15 MRad to give a filtered and
irradiated Factor; and
centrifugating said filtered and irradiated Factor at a range from
10 aboutlg tb about 20,000 g for a period of from about 10 minutes to about 48
hours to give first pellet Factor and a first supernatant Factor.

39.  The method of claim 38 further comprising the step of
ultracentrifugating the first supernatant Factor at above about 20,000 g for a
period of from about 10 minutes to about 48 hours to give second pellet Factor
and a second supernatant Factor.

40. The method of claim 38 further comprising the step of:

sizing said first supernatant Factor with a method selected from

the group consisting of centrifugation, ultracentrifugation, chromatography,
irradiation, filtration, ultrafiltration, dialysis, and combination thereof.

41.  The method of claim 38 further comprising the step of:
sizing said first pellet Factor with a method selected from the
group consisting of centrifugation, ultracentrifugation, chromatography,

irradiation, filtration, ultrafiltration, dialysis, and combination thereof.



Vi ght 30 g 2.1 ngy 0.9 ngy 2.5ny

% r eno ﬂ” ' 36% N A 26% 10

% Pres IE muﬂﬂmmw 5% N A 74% 15
2) Under the mof 0S , the 25,000 g pellet materials from5 [err]m
filtered FBA were uniformy mcroparticles with no fiber-like material. The
qual ity of t<vov7pegdparati on appears to be better than that PEI/USRIASTI6N t hat
t he | atter does contain trace amount of fiber-like materials. The
better quality is likely due to a nore uniformsizing 20

3) NO assay results showed that the filtergd FBA kept 84% of the

original activity of the unfiltered FBA. This result is consistent with the

anount of the m croparticul.atg FBA | eft % | i st t er
filtration as dégcri ge&‘egtl?gvgfp doinf & Faidt' q%ﬁélﬁ%r,gm‘?hese"da
experiments shom%},ﬁﬁgiﬂ%ms@p@gﬁr] mfilter can be used to 25 renove the
fiber-like materials, and at the sane tine,- have the nmjori of .

g(fhl}ér, having a

"macr ophage activation" or Filteriagd bukk pharmaeeptical naprapcwit
pore size ranging from about 25 xm to about 100 um, to give a filtered starting

5 filtrate;
irradiating said filtered starting filtrate with a gamma radiation
in an amount from about 2 MRad to about 15 MRad to give a filtered and
irradiated Factor; and
step-wise filtering said filtered and irradiated Factor with filters
10 having pore size smaller than about 25 pm to give a filtrate Factor and a
retentate Factor.

43. The method of claim 42 further comprising the step of:
sizing said filtrate Factor with a method selected from the group
consisting of centrifugation, ultracentrifugation, chromatography, irradiation,

filtration, ultrafiltration, dialysis, and combination thereof.

44. The method of claim 42 further comprising the step of:
sizing said retentate Factor with a method selected from the group
consisting of centrifugation, ultracentrifugation, chromatography, irradiation,

filtration, ultrafiltration, dialysis, and combination thereof.

45. The method of claim 42 further comprising the step of:
filtering said filtrate Factor using a filter, having a pore size
ranging from about 5 um to about 25 um, giving a first retentate Factor and a
first filtrate Factor.



WOO7/1 0834 .
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FBA FI LTEHESE «rr]mFI LTERS - NO ASSAY

unfiltered unfiltered w I FN Filtered

Filtered w I EN [err]g/m 0D570 0D570 70
0D570 woEAM4 o570 0D570 0D570 "“ﬂ%‘%@“

0. 026 0. 039 0. 109 0. 023 0. 026 0. 087 0.093 5

200 0. 05 0. 051 0. 139 0.13 0.038  0.032

0. 117 400 0. 084 0-682 0.214 0.214

0. 069 0. 166 0.174 [err]g/mM Aver age

unfiltered unfilterdd. Théimethodoflclaim 45 further comprising the step of:

filtering said first filtrate Factor using a filter, having a pore size
ranging from about 1 zm to about 5 um, to give a second retentate Factor and

a second filtrate Factor.

47.  The method of claim 46 further comprising the step of:
filtering said second filtrate Factor using a filter, having a pore
size ranging from about 0.1 xm to about 1 gm, to give a third retentate Factor
and a third filtrate Factor.

48.  The method of claim 47 further comprising the step of:
filtering said third filirate Factor using a filter, having a pore size
ranging from about 0.04 um to about 0.1 um, to give a fourth retentate Factor
and a fourth filtrate Factor.

-48-

0. 029

0.11
0.08



10 100 0. 0275 0. 104 0. 0245 200

0. 0505 0. 1345 0.035 400 0. 083 0.214
0.0745 WO 97710834

PCT/ US96/ 05736 -49-

EXAMPLE 14 ' TOPI CAL ANTI m“mmu I VITY OF FREEZE- DRI ED
ALCE VERA EXWeN@ios3dD FBA H“mw on Oi | NMDPCENISHE/05736

i nfl ammat ory nodel descri bed earl‘\ err was Bsel to eval uate several
di fferent Factors. Resul ts and Di scussi on: The %

inhibition of freeze dried al oe vera extrggb_(Manapol [err] powder)

49. A method of producing a bioactive Factor comprising the step of
compounding at least a first Factor from aloe with a second Factor from aloe.



on the dose-response curve i ncreased—from5.8 0. 4% at 1[err]g to a maxi mum
10 - of - 50.0 4.3% at 270[err ponse marked the beginning
of a short pl at eau. M \““(Q i nhi bition decreased from
50.2 7.9 to 29.6 2. @) B0 18.6 1.8 (900[err]g). This

“drop of f" af pl at eau represents a 62% reduction fromthe
maxi num respoﬁ@@”g%s type of response is char act er PETIUS9AS73¢any
bi ol ogi ¢ response nodifiers. See, Tables below 15 The

anti-inflammtory response of BPM did not begin to increase until
the dose of 33[err]g was topically applied.7dghis nmeans that conpared to the
freeze dried al oe vera extract, the curve has shifted to the right

i ndi cating reduced 50. acAinytiod- ofﬂ’tﬂuéiﬁ’g( lé‘E&ﬁbbs ftioRRO ﬁsﬁ)g'iheBPM
ae

was 33.9 2.9% as conpared to 50. or the al oe ve tract
powder. Al so, the ﬁneatoém;xtmsmorﬁommakwmnimrmmuuwegﬁm t he
extract (270[err]g) as conpared to BPM (600[err]g). These dat a

i ndi cate that both products gave good dose response curves but that

Freeze dried al oe vera Ahst r Aprodust prediced by phieostocssslobeliinel. t opi cal anti -
inflanmatory activity than did BPM WD 97/ 10834
PCT/ US96/ 05736 : -50 -

52. A product produced by the process of claim 2.
53. A product produced by the process of claim 3.
54. A product produced by the process of claim 4.
55. A product produced by the process of claim 5.
56. A product produced by the process of claim 6.
57. A product produced by the process of claim 7.
58. A product produced by the process of claim 8.
59. A product produced by the process of claim 9.
60. A product produced by the process of claim 10,
61. A product produced by the process of claim 11.
62. A product pfoduced by the process of claim 12.

63. A product produced by the process of claim 13.

This Sheet Has Been Repl THIS SRHEEIfl:rAgég BEEN
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DOSE RESPONSE CURVE OF ALCE. VERA EXT

ANTI - | NFLAMVATORY ACTI VI TY HII\IIHHNNIHM‘IHW QL
EAR_ b_\l\E!_fl NG ASSAY c Dose

I nhi bition [err]g/lO[err]I

% 900 -18.6 1.8
600 WO 97/10834 -29.6 2.8 PCT/US96/05736 300
-50.2 7.9 10 270

-50.0 4.3 100

-46.6 4.0 90

-46.3 4.4 30 7t~

-34.8 [err] 2.1 10 .

-25.0 [2 0] 15 64. A product prodgced by the process of claim 14.

-5.8 0.4 10 m ce/group. 25[err]g/10[err]l croton oil. = S. E.

WO 97/ 10834 PCT/ US96/ 05736

T i’iii:ﬁﬂi“umn

65. A product produced by the process of claim 15.
66. A product produced by the process of claim 16.
67. A product produced by the process of claim 17.
68. A product produced by the process of claim 18.
69. A product produced by the process of claim 19.
70. A product produced by the process of claim 20.
71. A product produced by the process of claim 21.
72. A product produced by the process of claim 22.
73. A product produced by the process of claim 23.
74. A product produced by the process of claim 24.
75. A product produced by the process of claim 25.
76. A product produced by the process of claim 26.
77. A product produced by the process of claim 27.
78. A product produced by the process of claim 28.

'THIS SHEET HAS BEEN
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-51 - E RESPONSE CURVE OF BPM TOPI CAL

ANTI -1 NFLTMW“‘WUSI NG THE CROTON O L
EAR SVELLI Dose

| nhi bition* [err]g/10[err]l

% 900 - 0.6
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80. A product produced by the process of claim 30.
81. A product produced by the process of claim 31.
82. A product produced by the process of claim 32.
83. A product produced by the process of claim 33.
84. A product produced by the process of claim 34.
85. A product produced by the process of claim 35.
86. A product produced by the process of claim 36.
87. A product produced by the process of claim 37.
88. A product produced by the process of claim 38.
89. A product produced by the process of claim 39.
90. A product produced by the process of claim 40.
91. A product produced by the process of claim 41.
92. A product produced by the process of claim 42.

93. A product produced by the process of claim 43.
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€ preferre or“ml I"IHH'IL ”ﬂlenﬁbl Oacti ve Factors from
aloe have been dlsclosed t to those skilled in the art

t hat numer ous nodi f i ications ‘and variations are possible in light of
the above woora@aghing. It should also be realized by theeeusdeostasd i n
the art that such 5 nodi fications and variations do not depart fromthe
spirit and scope of the invention as set forth in the appended

cl ai ns. What is clained is: 1. A

met hod of producing a Factor from al oe, saf¥ nethod conprising the
steps of: fllterln%astartin? materlal with a coarse
filter, having a pore S#ze A productproduced by the process of claim 44

95. A product produced by the process of claim 45.

96. A product produced by the process of claim 46.

97. A product produced by the process of claim 47,

98. A product produced by the process of claim 48.

99. A product produced by the process of claim 49.

100. A product produced by the process of claim 50.

—
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rangi ng from about 400 [er [err]m to give a
coarsely-filtered starti nH nﬂr Bﬂh‘ said starting material being
selected fromthe group c LTgRotea crushed al oe | eaf, al oe gel

fillet, aloe raw gel, and dried al oe vera gel extract;

filtering said coarsely-filtered starting filtrate wth a nmedi um

filter, havi N@%%WB¢e size ranging from about 100 [err]m t ®CEEISPHOSIH0
[err]m to give a nmediumy-filtered starting filtrate; and 10
sizing said nediumy-filtered starting filtrate with a nethod

sel ected fromthe group consisting of pHadjustnent, selective

preci pitation, centrifugation, ultracentrifugation, irradiation,
filtration, ultrafiltrgfi o method for pROIEIE Ah &htNdral 86kt SPARAMIMAI iRfecieer eof .
2. The method of claim1 further conprrsing the step of sizing by

chr omat ogr aphy anW¥ith @ifus.RoMmprisinger eof . 3. The net hod

of claiml further conprisi L.he . Lzl ' i is.and
conmbi nati on t hereof. aﬁﬂnﬁ:?ﬁnﬁé ?cpif% aﬁ%L%’%@ﬁ%@%ﬁ%&&%? urt her
conprising the steyfficiént to inhibitahepeplicaliony o dincrekseCdpoptovis.t bf sdi@viras oract or

from al oe.
Senhance the immunity of said animal to said virus.
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-54 "met hod of producing a Factor from aloe, said
method hod l,l m" " I;uﬂne st eps of: filtering a
starting na rse. filter, having a pore size rangi ng -

from about 400 [err]mto about 800 [err]m to give a coarsely-filtered

starting 5 filtrate, said starting material being selected fromthe

group consi Siipyneusa 2 crushed al oe | eaf, al oe gel wpcriusésnsssoe raw
gel, and dried al oe vera gel extract; filtering said
coarsely-filtered starting filtrate with a medium filter, having a

pore size ranging fromabout 100 [err]mto 9 bout 400 [err{m to give

a mediuny-filtered starting filtrate; and’20 st ep-w se
filtering said nedium f|| ere tarti f||trate us ters
havi ng progressively s A S‘@jsff”zg We“ﬁ"‘*"'lof"f’a%fté"&s@%r';ghd a
retentate Factor. ammag comprising: 6. The met hod of claim5 further

conprising the step o sizing said filtrate Factor
with a nethod sel ected fronadnhigisteringpgo said animal an smeuntof 2 Fagen feem aleenent |

Ce e BT B i BLEIAHIF bR e g g0k s L

ultrafiltration, honogenizing, and conbination thereof. 7.
The nethod of claimb5 further conprising the step of:
sizing said retentate Factor with a nethod sel ected fromthe group

‘THIS SHEET HAS BEE
BE
REPLACED N
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'Ih \
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Wi



consisting of pH adjustnent. selective precipitation, centrifugation,

irradiati on“l“mm Hnml graphy, dialysis, filtration, ultrafiltration,
honogeni zi n o I i nation thereof. WO 97/ 10834

PCT/ US96/ 05736 © " - 55-

8. The met hod of claim5 further conprising the steps of:

filtering sa™MPHOMAni y-filtered starting filtrate using a BGWYSI05736
having a pore size ranging fromabout 25 [err]mto about 100 [err] m giVing
a first retentate Factor and a first filtrate Factor; 5

filtering said first filtrate Factor usinggg.filter, havihg a pore size
ranging fromabout 5 [err]mto about 25 [err]m to give a second retentate
Fact or and as Nd Af thdthdd¥of prodsciry a i 3
filtering said second ?lﬁ:?'trgtlgét?:act oir) u&%gmgﬂ?mmenmm%ﬁf%mamgg}%a"

si ze rangi ng fromcamprising [err]mto about 5 [err]m to give a third

retentate Factor and 10 aaamlinri]s'térgngffols%{dasfn?mzl:l%%ta%dunt of a Factor from aloe

sufficient to inhibit an inflammatory process in said animal.

—
—
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9. The method of claim8 further conmprising the step of filtering
said third filtrate Factor using a filter, having a pore size ranging from

about 0.1 [err]mto about 1 [err]m to give a fourth retentate
Factor and a fourth filtrate Factor. 10. The net hod of
claim9 further conprising the step of filtering said fourth

filtrate FacWO971eB4g a filter, having a pore size rangi ngPCTAssasmst
0.04 [err]mto about 0.1 [err]m to give a fifth retentate Factor and a

fifth filtrate Fact or. 11. The method of claim
5 further conprising the step of cdfk®indi ng sai-d Factor with
anot her Factor from al oe. '

- 56- 12. A method of producing a Factor from al oe,

sai d net hod conprising the steps of:

filtering a starting nmaterial with a coarse filter, having a pore size

ALOE VERA LEAF

WEIGHING

WASHING

FILLETING

HOMOGENIZATION

RAW GEL

FIG. 1



rangi ng from about 400 [err]mto about 800 [err]m to give a
coarsely-filtered starting 5 filtrate, said starting material being
sel ected fromthe group consisting of a crushed al oe Teaf, al oe gel
fillet, aloe raw gel, and dried al oe vera gel extract;

filtering said coarsely-filtered starting filtrate wth a nedium

filter, havi Rgooawmeie sSize ranging from about 100 [ err] m t oretyussis/os36
[err]m to give a nediumy-filtered starting filtrate; and 10
filtering said nediumy-filtered starting filtrate with a fine filter,
having a pore size ranging from about 0.04 [?r/l to about 100 [err]m to
give a filtrate Factor and a retentate Factor. 1
The nethod of claim 12 further conprising the step of:

sizing said filtrate Factor with a nethod selected fromthe group

consi sting of pH adjustnent, selective precipitation, centrifugation,
ultracentrifugation. Jdrradiation, chromatography, dialysis,
ultrafiltratioh, geni ki ng, and conbi nati on thereof.

14. The met hpd OME further conprising the step of:

sizing said retentate |[Factor with a nethod sel ected fromthe group

consi sting of pH ad sel ecti ve—p+esptati on, centrifugation,

i rradiation, m aphy—el-r—almi]g,) uItraflltration,
hormgenlzmg and K eof- 15. The
met hod of cl a|(40m800 MeFmR)m ng the step of: si zi ng

said filtrate Factor th a water soluble, |ower aliphatic polar

sol vent . MODERATE

FILTRATION —— PULP
(100-400 uM FILTER)
|
FILTRATION
(25-100 u'M FILTER)
FILTRATION _| RETENTATE | CHROMATOGRAPHY/
(0.04-25 uM FACTOR CENTRIFUGATION
FILTER) |
* . SOLUTION OR
FILTRATE SOLID FACTOR
FACTOR |
e |
CHROMATOGRAPHY/
DIALYSIS DRYING
]
. FACTOR
SOLUTION
FACTOR
DRYING
|
FACTOR

FIG. 2
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16. The met hod of clalrm 15, wherein said water soluble Tower
al i phatic polar solvent is ethanol. 17. The met hod of
claim 12 further conprising the step of: sizing said
retentate Fwoewiog Sel ective precipitation with a water pcrusssosmsel e,
| ower aliphatic polar solvent. ) 3/19 18. The net hod of claim
17, wherein said water soluble | ower al i phatic polar solvent is
et hanol . 19. The met hgd ﬁof cl ai 12 further ¢onpfising
t he -step of conpoundi ng sai d Fagsor [with %t hey F%:tor 1 re8m al oe.
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20. A nmet hod of producing a Factor tfrom al oe, said nmethod

conprising the steps of: centrifugating a starting
material to give a centrifugated starting supernatant and a

centrifugat ewWo91/10834 Ng pellet, said starting material bei nper/sesnsrseel ect ed
fromthe group consisting of a crushed al oe |leaf, aloe gel fillet, aloe

raw gel, and dried al oe vera gel extract; and si zi ng
said centrifugated starting supernatant wi 14y 0 net hod . selected from
the group consisting of pH adjustnent, selective precipitation,
ultracentrifugation, irradiation, ' chromatography, dialysis, filtration,
10 ultra

oTTogeni zi ng, and conbi nati on thereof.
hod RAWGELZO flurther conprising the step of:

21. .The net
sizing said céen pgatead arting pellet with a nethod sel ected
fromthe group con5| stl ng of pH adj ustnent, selective precipitation,
ul tracentrifugati of ARSKEdi ation, ¢ hy, dialysis, filtration,
5 ultrafi ItrFmAlﬂQNamm ng, |andPUOLBi ngtion t her eof .
(400-800 uM FILTER)
MODERATE
FILTRATION —  PULP
(l()l)-400I uM FILTER)
FILTRATION
(25-100 uM FILTER) — | _FIBERS j. FACTOR
FILTRATION = __| SOLID/RETENTATE [— DRYING
(5-25 uM FILTER) ] FACTOR
|
FILTATION :
. —| SOLID/RETENTATE | —pDRYING
(0.1-5 uM FILTER) FACTOR
|
FACTOR
FILTRATION
(0.04-0.1 uM FILTER) —| SOLID/RETENTATE | __pRryinG
i FACTOR |
FILTRATE FACTOR
FACTOR
DRYING
FACTOR

FIG. 4




22. The nethod of claim 20, wherein said centrifugation is carried

at__bel ow 100,000 g for a period of fromabout 10 m nutes to about 48 hours.
23. The nethod of claim20 further conprising the step of:
centrifugating said centrifugated starting supernatant at a range

from about 100,000 g to about 150,000 g for a period of from about 10

m nut es wo 9messabout 48 hours. WO 97/ 10834 PCT/US96/05736
PCT/ US96/ 05736 - 59-
24. A nethod of producing a Factor from aloe, said nethod
conprising the steps of: 5/19fi |tering-a starting

material with a filter, having a pore size rangi ng from about 100

[errImto ahaut 800 [errlm to give a filtered starting filtrate, 5

said starting mpaWweGEE nJ |sel ected fromthe group consisting of a
crushed al o€ |

COARSE FILTRATION _{ puLp
(400-800 uM FILTER)

MODERATE FILTRATION _ [ s
(100-400 uM FILTER)

|
DRYING
ULTRA L —

FILTRATION —| SOLUTION/FILTRATE | | FACTOR

(100 Daltons- FACTOR
1 Million| Daltons)

RETENTATE/ pH ADJUSTMENT
CONCENTRATE

FACTOR

pH ADJUSTMENT :
<*— ALCcOHOL —>

ALCOHOL | \| SUPERNATANT

PRECIPITATE
FACTOR
ALCOHOL FACTOR |
PRECIPITATE - —
FACTOR DR‘IHNG SUPERNATANT t
— FACTOR |
FACTOR I
DRYING
CHROMATOGRAPHY | FACTOR
FACTOR - FACTOR
| FACTOR :
| CHROMATOGRAPHY
CHROIVIIATOGRAPH DRYING
FACTOR FACTOR
CHROMATOGRAPHY

FIG. 5 FACTOR




| eaf, aloe gel fillet, aloe raw gel, and dried al oe vera gel
ultrafiltering said filtered starting filtrate to give an ultra-filtered

extract;

filtrate having a nol ecul ar wei ght of greater than about 100 Daltons and a
retentate having a nol ecul ar wei ght of greater than about 10,000 Daltons;

and 10

met hod sel eowedriessyn t he
sel ective precipitation, dialysis,

sizing said ultra-filtered filtrate with a

group consi sting of pH aBCTUSNBET3S
centrifugation,

ultracentrifugation, irradiation, chromatography, honogeni zing.

and conbi nati on thereof.

further conprising the step of:

retentate with a nmethod selected fromthe group
adj ustment, selective precipitation, dialysis, centrifugation,
Lgation.. lrradiation, chromatography, honbgeni zing,

ultracentri
conbi nati on
PCT/ US96/ 05
26. A nme

7; hegegW GEL | V0 97/10834

(nod o1 ﬁroBUC|ng‘a Factor from aloe, said

COARSE FILTRATION  ___|
(400-800 uM FILTER) FULP

MODERATE FILTRATION ___
(100-400 uM FILTER) P

ULTRA [ DRYING

FILTRATION !

sizing said

consi sting of pH

- 60_
nmet hod

6719 The nethod of clai m 24,

and

(100 Daltons -  _| SOLUTION/FILTRATE
1 Million Daltons) FACTOR

FACTOR

l -
RETENTATE/CONCENTRA
FACTOR

|
DIAIIJYSIS

SOLUTION/FILTRATE
FACTOR

pH ADJUSTMENT

\‘”—“‘ ALCOHOL
ALCOHOL SUPERNATANT

PRECIPITATE FACTOR

|
DRYING

DRYING - FACTOR

FACTOR

FIG. 6
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conprising the steps of: filtering a bul k
pharmaceuti cal mannan wth a fine filter, having _ a pore size
ranging Trom about 0.04 [err]mto about 00 lerr[m tTo give afiltered 5
starting filtrate; irradiating said filtered
starting filtrate with a ganma radi ati on I n an anmount from about 2
MRad to abouyodmdsad to give a filtered and ' i rr adpetresosioamssor; and
sizing said filtered and irradiated Factor with a nethod sel ected 10
fromthe group of centrifugation, ultracentrifugation, chromatography,
further i rradi ation, dialysis, flltwag)n ultrafiltration, and
conbi nati on thereof. WO 97/ 10834

PCT/ US96/ 05736 -61-

27. A et nd of prodicing.a Factor from al oe, said nethod

conprising th ggggﬁ :? centrifugating a bul k

phar maceut i ¢ pDoan 10 give a centrifugated starting supernatant
and a centrlfugated%startlng pellet; and 5 sizing said
centrifugated starting supernatant with a nmethod

COARSE ‘
FILTRATION —{ purp |
(400-800 IuM FILTER)

MODERATE
FILTERATION — PULP
(100-400 uM FILTER) ——DRYING —

ULTRA FILTRATION | gOLUTION/FILTRATE || FACTOR

(100 Daltons - | FACTOR
1Million IDaltons)

RETENTATE/CONCENTRATE
FACTOR

DIALYSIS

SOLUTION/FILTRATE
FACTOR

ALCOHOL

' SUPERNATANT
ALCOHOL N FACTOR

PRECIPITATE
FACTOR

DRYING
DRYING ' ’
FACTOR

FACTOR

FIG. 7



sel ected from the group consisting of irradiation, centrifugation,
ultracentrifugation, chromatography, dialysis, filtration, ultrafiltration,

honogeni zi ng, and conbi nati on thereof. 28. The nethod of
claim27 further conprising the step of: sizing said
centrifugated starting pellet with a nethod sel ected fromthe group

consi sting owoemesssati on, centrifugation, ultracentrifugatrcanse6os7sé
chromat ography, dialysis, filtration, ultrafiltration, and conbination

t her eof . 29. The net hod of claim?27, wherein said
centrifugation is carried at bel ow 1804900 g for -a period of from
about 10 m nutes to about 48 hours. 30. The net hod of

claim 27 further.conprising the st{ep of:
centrifugating said centrifugated |starting s%%ﬁgln at_a range
from about 100,000 g to about 150,000 g for a périod of from about 10

m nut es to about 48 hours. HOMOGENIZXTION
PCT/ US96/ 05736 |

COURSE FILTRATION
(400-800 uM FILTER)

pH ADJUSTMENT
l

ALCOHOL PRECIPITA
| .

DRIYING

FACTOR
l

FILTRATION
. (25-100 uM FILTER)

DRYING
FACTOR
¥

Q-SEPHAROSE
CHROMATOGRAPHY
i

SEPHACRYL S-200
CHROMA'lTOGRAPHY

DRYING
FACTOR

SIZING
CHROMA’II‘OGRAPHY

FACTOR

FIG. 8



-62- 31. A method of producing a Factor from al oe,

sald nethod conprising the steps of:

filtering a bul k pharmaceutical mannan with a filter, having a " pore
size ranging fromabout 100 [err]mto about 800 [err]m to give a filtered
starting 5 filtrate; ultrafiltering said
filtered stawOXIgo®B4|trate to give an ultra-filtered PCT/USHG/0S236

havi ng a nol ecul ar wei ght of greater than about 100 Daltons and a
retentate having a nol ecul ar wei ght of greater than about 10,000 Daltons;
and sizing said ultr@ffQtered filtrate with a

net hod sel ected fromthe 10 group consisting of irradiation, dialysis,
centrifugation, ultracentrifugation, chr omat ogr aphy, and

conbi nati on t hereof. 32. The nmethod of claim 31 further

conprising the step of sizing said I with a nethod sel ected
fromthe group consisting of irradiation ﬂwa{mﬂyci& C rifugation,

ultracentrifugation, chromatography, and conbi nat i on t her eof .

HOMOGENIZATION
|

COURSE FILTRATION
(400-800 uM FILTER)

pH ADJUSTMENT
I

ALCOHOL PRECIPITATE
|

DR'{]NG

FACTOR
I

" FILTRATION
(25-100 uM FILTER)

DRYING
FACTOR
I

SEPHAROSE
CHROMATOGRAPHY
|

SEPHACRYL S-500
CHROMATOGRAPHY
(Sizing Chromatography)

DRYING
l

FACTOR

FIG.9
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33. A nmethod of producing a Factor from aloe, said nethod
conprising the steps of: si zing a bul k pharnmaceuti cal
mannan with a nethod selected from t he group consisting of
chr omat ogr amry97iosdadi ation, filtration, ultrafiltrati on, PEUSIOFRE| ysi s,
centrifugation, ultracentrifugation, afd®/tnbination thereof WO
97/ 10834 -
PCT/ US96/ 05736 Z, w : - 64-
34. A nethod of prodDcing a Factor from alae, slafl net hod r—
conprising the steps of"[."..' B >-."f"r‘l‘ta ny a bul k f
phar maceuti cal mannan wth a—fhne filter, hpvisdg &) a pore size ; B4
rangi ng from about 0. 04« erfrpmit o about 100|[eur]m} «® gijve a finel y-i 2
filtered filtrate and dgtidey-filtered retent@te, |akd R &)
sizing said finely-fiItEred altrate with afmethd® setected fromthe ! g
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group consi sting of chromatography, irradiation, filtration,

ultrafiltration, dialysis, centrifugation, ultracentrifugation, and
conbi nat1 on thereof. 35. The nethod of claim 34 further
conprising the step of: sizing said finely-filtered
retentate with a nethod selected from t he group consisting of
chr omat ogr apwe,97nessedi ation, filtration, ultrafiltration, PCI/US9605M6al ysi s,
centrifugation, ultracentrifugation, antl48nbi nati on thereof. WO
97/ 10834
PCT/ US96/ 05736 . - 65-
36. - A nethod of producing a Factor Eﬁ al oe, said nethod
conprising the steps of: <z filtering a bul k
pharmaceuti cal mannan with a nmedi u# fi égr, havi ng a pore size
rangi ng from about 100 [er+Hmto—a u%-4od—ferr]n1 togive a 5
medium y-filtered filtrate and a upl-if ifl tered retentate; _
filtering said nediumy-fijltered ftrat®e |wifth a fine filter, having
a pare size ranging from about 0.04 [err]mtjo about 100 [err]m to give a
finely- Z,
s
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filtered filtrate and a finely-filtered retentate; and

sizing said finely-filtered filtrate with a nethod selected fromthe 10
group consisting of 1rradiation, chronatograpnhy, irradiation, filtration,
ultrafiltration, dialysis, centrifugation, ultracentrifugation, and

conbi nati on t her eof . 37. The met hod of claim
36 further c hedao the step of: " peiTAISHEs3F d
finely-filtered retentate with a nmethod12#%cted from t he group

consisting of irradiation, chromatography, irradiation, filtration,
ultrafiltration, dialysis, centrifugation, ultracentrifugation, and

conbi nati on 5 t her eof . WO 97/ 10834
PCT/ US96/ 05736 - 66-
38. A method of producing a Factor from aloe, said method
conprising the steps of: filtering a bul k
pharmaceutical mannan with a fine filter, having - a pore size
rangi ng fromabout 0.04 [err]mto about 1%3 [err]m to give a filtered
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5 starting filtrate; irradiating said filtered
starting filtrate with a gamma radiation in an anount from about 2
MRad to about 15 MRad to give a filtered and irradi ated Factor; and
centrifugating said filtered and irradiated Factor at a range from 10

about 1 g to about 20,000 g for a period of fromabout 10 m nutes to about

48 lwoosiobsa gi ve first pellet Factor and a first

Fact or. 39. The net hod of claim 38 further conprising
the step of ultracentrifugating the first supernatant Factor at
above about 20,000 g for a period f3f1®m about 10 minutes to about
48 hours to give second pellet Factor and a second super nat ant

Fact or. 40. The net hod of claim 38 further conprising
the step of: sizing said first supernatant Factor
with a nethod selected from the group consisting of centrifugation,
ul tracentrifugation, chromatography, irradiation, filtration,
ultrafiltration, dialysis, and conbi nation thereof. 41.

The.met hod of claim 38 further conprising the step of:

sizing said first pellet Factor with a nethod selected fromthe

group consisting of cepntrifugation, ultracentrifugation, chromatography,
irradiation| fi [ ultyafiltration, dialysis, and conbination

t her eof . ﬂﬁt’(?ﬁL

CENTRIFUGATION __| PULP +FIBERS
(LESS l'I‘HAN 20,000 g) FACTOR

ULTRA SOLID FACTOR
CENTRIFUGATION —| rrcTOR [ DRYING -

(ABOVE 20,000 g)
l

SUPERNATANT
FACTOR

INDIVIDUALLY: "CENTRIFUGATION FACTOR"

FIG. 13
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42. A nmethod of producing. a Factor Trom aloe, sald nethod

conprising the steps of: filtering a bul k

phar maceuti cal mannan with a filter, having a pore size ranging
from about Agole®idged4n t 0 about 100 [err]m to give a filteredrobansI’egd S
filtrate; irradiating said filtered starting
filtrate with a ganma radi ation in an anount from about 2 MRad to
about 15 MRad to give a filtered and 14/19 adi ated Factor; and

step-wise filtering said filtered and irradiated Factor with filters 10
havi ng pore size smaller than about 25 [err]mto give a filtrate Factor and

a retentate Factor. 43. The met hod of claim 42
further conprising the step of: sizing said
filtrate Factor wwth a nethod sel ected fromthe group consi sting

of centrifugation, ultracentrifugation, chromatography, irradiation,
filtration, [ortrafittrarion,_dralrysis, and conbi nation thereof.
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44. The nethod of claim42 further conprising the step of:
sizing said retentate Factor with a nethod selected fromthe group
consisting of centrifugation, ultracentrifugation, chronmatography,

i rradiation, filtration, ultrafiltration, dialysis, and

conbi nati on t hereof. - 45, The net hod of claim 42
further conpwoohmessd he step of: fi pCemsyepssi d
filtrate Factor using a filter, having 45f8re size rangi ng from
about 5 [err]mto about 25 [err]m giving a first retentate Factor and a

first filtrate Factor. WO 97/ 10834
PCT/ US96/ 05736 '

- - 68-
46. The net hod of claimd45 further conprdsing the step of:

filtering said first filtrate Factorjusingja filter, having a pore size
ranging fromabout 1 [err]mto about [erf]m to give a second nefentate
Factor and a second filtrate ctoq. '1
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47. The nethod of claim46 further conprising the step of:

filtering said second filtrate Factor using a filter, having a pore

size ranging fromabout O.T [err[mto about 1 [er|[m to give a third
retentate Factor and a third filtrate Factor.

48. The met hod of claim47 further conprising the step of: -
filtering sainbdriogsd filtrate Factor using a filter, havi ngpcrnses/es1s ze
rangi ng fromabout 0.04 [err]mto about 0.1 [err]m to give a fourth
retentate Factor and a fourth filtrate Factor.

- 69- 49. A method of producing a §gggotive Factoor conprising the
step of conpounding at least a first Factor Tromaloe with a second Factor
from al oe.
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- 70 - 50. A product produced by the process of claim?7. 51. A
product produced by the process of claim14. 52. A product produced by
t he process of clarm 17. 53. A product produced by the process of claim
18. 54. A product produced by the process of claim2l. 55. A product
produced by the process of claim28.

WO 97/10834 PCT/US96/05736
17/19
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56. A product produced by the process of claim4l. 57. A product
praduced by the process of cl aim44. 58. The use of a Factor from al oe
for producing an antiviral effect in an aninmal Infected WiTh a viru3 in an
amount sufficient to inhibit the replication, or increase apoptosis, of
said virus or enhance the immunity of said animal to said virus. 59. The
use of a Facwowr/iesan al oe for produci ng an i munonodul at i ngcpikagds7isn an
animal in an anount sufficient to up-regulate or down-regul ate an i nmune
response in said aninmal. 60. The use of a Factor from al oe for producing
an anti- inflammatory effect in an animal if8A@anount sufficient to
inhibit an inflammtory process in said aninal.
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-71- 51. A product produced by the process of claim14. 52. A
product produced by the process of claim17. . 53. A product produced
by the process of clalm18.

WO 97/10834 PCT/US96/05736

19/19
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54. * A product produced by tge' éfoggzsoofcc;?ir]qm 21. wnus 9 6 / 05?36
7 T T e 17 0T R97

-74- -

101. A method for producing an antiviral effect in an animal infected
with a virus, comprising:
administering to said animal an amount of a' Factor from aloe
sufficient to inhibit the replication, or increase apoptosis, of said virus or
enhance the immunity of said animal to said virus.
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What is claimed is: .
I. A method of producing a Factor from aloe, said method

comprising the steps of: .

filtering a starting material with a. coarse filter, having a pore size |
ranging from about 400 pm to about 800 xm, to give a coarsely-filtered starting
filtrate, said starting matefial being selected from the group consisting of a '
crushed aloe leaf, aloe gel fillet, aloe raw gel, and dried aloe vera gel extract;

filtering said coarsely-filtered starting filtrate with a medium
filter, having a pore size ranging from about 100 gm to about 400 um, to give
a mediumly-filtered starting filtrate; and

sizing said mediumly-filtered starting filtrate with a method
selected from the group consisting of pH adjustment, selective precipitation,
centrifugation, ultracentrifugation, irradiation, filtration, ultrafiltration,

homogenizing, and combination thereof.

2. The method of claim 1 further comprising the step of sizing by

chromatography and combination thereof.

3. The method of claim 1 further comprising the step of sizing by

dialysis and combination thereof.

. 4. The method of claim 1 further comprising the step of

compounding said Factor with another Factor from aloe.

s
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56. A product—preduced by the process of claim4l.

A

-54-
3. A method of producing a Factor from aloe, said method
comprising the steps of:
filtering a starting material with acoarse filter, having a pore size
ranging from about 400 xm to about 800 um, to give a coarsely;ﬁltered starting
« 5 filtrate, said starting material being selected from the group consisting of a
crushed aloe leaf, aloe gel fillet, aloe raw gel, and dried aloe vera gel extract; 3
_ filtering said coarsely-filtered starting filtrate with a medium
filter, having a pore size ranging from about .100 pm to about 400 gm, to give
a mediumly-filtered starting filtrate; and
10 step-wise filtering said mediumly-filtered starting filtrate using
filters having progressively smaller pore sizes to give a filtrate Factor and a

retentate Factor.

6. The method of claim 5 further comprising the step of:
sizing said filtrate Factor with a method selected from the group
consisting of pH adjustment, selective precipitation, centrifugation,
ultracentrifugation, irradiation, chromatography, dialysis, filtration,

5 ultrafiltration, homogenizing, and combination thereof.

1. The method of claim 5 further comprising the step of:
sizing said retentate Factor with a method selected from the group
consisting of pH adjustment, selective precipitation, centrifugation, irradiation,
chromatography, dialysis, filtration, ultrafiltration, homogenizing, and

5 combination thereof.
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_75° _ﬂwﬁuced by thenmpl)r';;essj of -cl ai m 44.
-74- The us of a Factor from ?I ggusjuulrﬁlsent to inhibit the
Y <l

10

-56-

12. A method of producing a Factor from aloe, said method

comprising the steps of: -

filtering a starting material with acoarse filter, having a pore size
ranging from about 400 um to about 800 um, to give a coarsely-filtered starting |
filtrate, said starting material being selected from the group consisting of a
crushed aloe leaf, aloe gel fillet, aloe raw gel, and dried aloe vera gel extract; 3

filtering said coarsely-filtered starting filtrate with a medium
filter, having a pore size ranging from about 100 zm to about 400 pm, to give
a mediumly-filtered starting filtrate; and

filtering said mediumly-filtered starting filtrate with a fine filter,
having a pore size ranging from about 0.04 um to about 100 pum, to give a

filtrate Factor and a retentate Factor.

13.  The method of claim 12 further comprising the step of:
sizing said filtrate Factor with a n';ethod selected from the group
consisting of pH adjustment, selective precipitation, centrifugation,
ultracentrifugation, irradiation, chromatography, dialysis, ultrafiltration,

homogenizing, and combination thereof.

14.  The method of claim 12 further comprising the step of:
sizing said retentate Factor with a method selected from the group
consisting of pH adjustment, selective precipitation, centrifugation, irradiation,
chromatography, dialysis, ultrafiltration, homogenizing, and combination

thereof.

£S5

15.  The method of claim 12 further comprising the step of:
sizing said filtrate Factor with a water soluble, lower aliphatic polar

solvent.
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75 The use of a Factor fromali@eaéﬁif‘flm ent to up regulate or

ﬂ%m regHIMH"mumﬂmeﬁggnif ;ang![ gra][“rorr?nI al oe sufficient to inhibit

an mflammtory proc%ss in said anurral

- 70 -

R
;,\}.

50. A product produced by the process of claim 7.

51. A product produced by the process of claim 14.

52. A product produced by the process of claim 17.

53. A product produced by the process of claim 18.

54. A product produced by the process of claim 21.

55. A product produced by the process of claim 28.

56. A product produced by the process of claim 41.

57. A product produced by the process of claim 44.

58. The use of a Factor from aloe for producing an antiviral
effect in an animal infected with a virus in an amount sufficient
to inhibit the replication, or increase apoptosis, of said virus
or enhance the immunity of said animal to said virus.

59. The wuse of a Factor from aloe for producing an
immunomodulating effect in an animal in an amount sufficient to
up-regulate or down-regulate an immune response in said animal.
60. The use of a Factor from aloe for producing an anti-

inflammatory effect in an animal in an amount sufficient to

inhibit an inflammatory process in said animal.
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