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Description

Field of the Invention

[0001] This invention relates to synthetic soil extract substances comprised of phenolic polymers, to the procedures
for the preparation thereof, to the processes for the purification and isolation as aqueous solutions or dried powders
of the synthetic materials, to compositions and methods for employing these synthetic phenolic polymers for reducing
or eliminating viral activity in blood products, anti-viral compositions for treating or preventing human or animal viral
diseases and antimicrobial compositions for treating or preventing human or animal microbial diseases.

Background of the Invention

[0002] Soil extract materials, particularly the classes of substances known collectively as "humus," "humics," "humic
acid(s)," or "humates," have been widely used in a number of applications for many years, as reviewed by F. J. Ste-
venson, Humus Chemistry. Genesis Composition Reactions; New York: Wiley, 1964; and, more recently, by A. Piccolo,
Humic Substances in Terrestrial Ecosystems; New York: Elsevier, 1996.
[0003] Natural and synthetic soil extracts have already been used extensively in horticultural and related industries,
particularly as soil enhancement as well as soil remediation agents. In addition, natural and synthetic soil extracts have
been employed as additives in organic gardening and landscaping; and in fresh-water aquaria. Some medicinal benefits
have also been claimed for both synthetic- and naturally-occurring soil extract substances.
[0004] R. H. Faust, in a paper presented at the Conference of the International Federation of Organic Agriculture
Movements; Copenhagen, Denmark: October, 1996; P2, 20, has documented the benefits of humates in agriculture.
In general, it has been found that humic materials can stimulate plant growth, including crop yield, by about 10-30%.
[0005] Soil extracts, and humic acid in particular, chelate a variety of metals. As a result, humic materials have been
employed in soil remediation to remove heavy-metal contamination, as reported by M. A. Rashid, Soil Sci. 1971, 111,
298-306. Humic acid has also been used to enhance the removal of aromatic hydrocarbons from aquifers contaminated
with petroleum products: H. Xu, S. Lesage, L. Durham, and K. Novakowski, in Proceedings of the Fourth Annual
Symposium on Groundwater and Soil Remediation; Calgary Alberta: September 21-23, 1994; 635-646; S. Lesage, H.
Xu, K. S. Novakowski, S. Brown, and L. Durham, in Proceedings of the Fifth Annual Symposium on Groundwater and
Soil Remediation; Toronto, Ontario: October 2-6, 1995.
[0006] Humate materials have been used as poultry feed additives. Adding humate materials to the fodder of broiler
chickens increases the yield mass on average by 5-7%, and also provides for a 3-5% gain in poultry safety: L. M.
Stepchenko, L. V. Zhorina, and L. V. Kravtsova, Biol. Nauki 1991, 10, 90-95.
[0007] T. A. Huck, N. Porter, and M. E. Bushell, J. Gen. Microbiol. 1991, 137(10), 2321-2329, have reported that soil
isolates are effective media additives for the production of antibiotics, and that the extent of microbial growth stimulation
can be quite large depending upon the species, the culture medium, and the environment. The use of selected batches
of soil lignite humate as culture media for isolating thermophilic Campylobacter species extracts has also been docu-
mented by K. Weinrich, K. Winkler, and E. Heberer, DTW Dtsch. Tierarztl Wochenschr. 1990, 97(12), 511-515. In
addition, B. Grunda, Zentralbl. Bakteriol. Parasitenkd Infektionskr. Hyg. 1970, 125(6), 584-593, has described the ef-
fects of humic acid on the count of soil microorganisms in culture.
[0008] Humates have long been used as folk remedies for a wide variety of illnesses (F. K. Achard, Crells Chem.
Ann. 1786, 11, 391-403), as recounted by T. D. Lotosh, Biol. Nauki 1991, 10, 99-103.
[0009] Humic acids isolated from peat exhibited significant efficacy for adhesions when tested on female rats that
had standardized lesions placed on both uterine horns and the peritoneum of the anterior abdominal wall: M. Mesrogli,
D. H. Maas, B. Mauss, S. Plogmann, W. Ziechmann, and J. Schneider, Zentralbl. Gynakol. 1991, 113(10), 583-590.
[0010] The ability of natural humic acid to affect anaphylactic sensitization and mast cell secretory function has been
established by J. Wyczolkowska, T. Michon, Z. Slusarczyk, B. Kolago, and C. Maslinski, Acta Pol. Pharm. 1993, 50
(6), 475-480. Humic substances in doses of 20 and 50 milligrams per kilogram body weight reduced histamine release
from mouse peritoneal mast cells challenged with anti-IgE or concanavalin A in vitro.
[0011] Humic substances, including peats and sodium humates, are known to exhibit anti-inflammatory properties:
M. Kuhnert, V. Fuchs, and S. Golbs, Arch. Exp. Veterinarmed. 1982, 36(2), 169-177; S. B. Ye, J. Y. Chen, and Z. X.
Zeng, Ssu Chuan I Hsueh Yuan Hsueh Pao 1985, 16(2), 127-129. Inflammatory states of the cervix, especially cervical
erosion (known generally as cervicitis), can be treated with humic preparations: J. Woyton, M. Gabrys, T. Bielanow,
M. Zimmer, J. Sokalski, R. Geneja, and M. Zborowski, Arch. Immunol. Ther. Exp. (Warsz) 1993, 41(1), 99-103.
[0012] Humic substances have been known to exhibit anti-microbial properties. Species for which natural as well as
synthetic humic substances have been shown to be inhibitory include C. albicans, Ent. cloacae, Prot. vulgaris, Ps.
aeruginosa, S. typhimurium, St. aureus, St. epidermidis, Str. pyogenes (R. Ansorg and W. Rochus, Arzneimittelforsc-
hung 1978, 28(12), 2195-2198; E. coli and Str. faecalis were not affected), and Str. mutans (sobrinus) (Y. Nakamura,
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H. Kuwashima, S. Aoki, and T. Masuhara, Shika Kiso Igakkai Zasshi 1989, 31(3), 329-332). Broadly speaking, con-
centrations in the range 50-2000 parts per million (ppm) are usually effective, yet are not cytotoxic: K. D. Thiel, B.
Helbig, R. Klocking, P. Wutzler, M. Sprossig, and H. Schweizer, Pharmazie 1981, 36(1), 50-53.
[0013] Humic substances have long been known to exhibit anti-viral properties (H. Schultz, Dtsch. Tierarztl. Wo-
chenschr. 1962, 69, 613; 1965, 72(13), 294-297; R Klocking and M. Sprossig, Experientia 1972, 28(5), 607-608),
particularly retroviruses (G. Sydow, V. Wunderlich, R. Klocking, and B. Helbig, Pharmazie 1986, 41(12), 865-868). Viral
pathogens for which soil-extract materials have been shown to be effective include in particular Coxsackie virus A9
(Griggs-Baylor) (R. Klocking and M. Sprossig, Experientia 1972, 28(5), 607-608), herpes simplex virus type 1 (B. T.
Rouse (Ed.), Herpes Simplex Virus; Berlin: Springer-Verlag, 1992; R. Klocking, K. D. Thiel, P. Wutzler, B. Helbig, and
P. Drabke, Pharmazie 1978, 33(8), 539; F. Schiller, R. Klocking, P. Wutzler, and I. Farber, Dermatol. Monatsschr. 1979,
165(7), 505-509; B. Helbig, A. Sauerbrei, R. Klocking, P. Wutzler, N. Wicht, U. Wiedemann, and G. Herrmann, J. Med.
Virol. 1987, 23(3), 303-309; R. Klocking and B. Helbig, in Humic Substances in the Aquatic and Terrestrial Environment;
Berlin: Springer-Verlag, 1991; 407-412;) and type 2 (anon. Zentralbl. Bakteriol [Orig. A] 1976, 234(2), 159-169; K. D.
Thiel, R. Klocking, H. Schweizer, and M. Sprossig, Zentralbl. Bakteriol [Orig. A] 1977, 239(3), 304-321; K. D. Thiel, B.
Helbig, R. Klocking, P. Wutzler, M. Sprossig, and H. Schweizer, Pharmazie 1981, 36(1), 50-53; K. D. Thiel, B. Helbig,
M. Sprossig, R. Klocking, and P. Wutzler, Acta Virol. 1983, 27(3), 200-208; K. D. Thiel, P. Wutzler, B. Helbig, R. Klocking,
M. Sprossig, and H. Schweizer, Pharmazie 1984, 39(11), 781-782); human immunodeficiency virus (HIV) (M. Cushman,
P. Wang, S. H. Chang, C. Wild, E. De Clercq, D. Schols, M. E. Goldman, and J. A. Bowen, J. Med Chem. 1991, 34(1),
329-337; M. Cushman, S. Kanamathareddy, E. De Clercq, D. Schols, M. E. Goldman, and J. A. Bowen, J. Med. Chem.
1991, 34(1), 337-342; D. Schols, P. Wutzler, R. Klocking, B. Helbig, and E. De Clercq, J. Acquir. Immune Defic. Syndr.
1991, 4(7), 677-685; S. Loya, R. Tal, A. Hizi, S. Issacs, Y. Kashman, and Y. Loya, J. Nat. Prod 1993, 56(12), 2120-2125;
J. Schneider, R. Weis, C. Manner, B, Kary, A. Wemer, B. J. Seubert, and U. N. Riede, Virology 1996, 218(2), 389-395;
influenza virus type A (Krasnodar/101/59/H2N2) (R. Mentel, B. Helbig, R. Klocking, L. Dohner, and M. Sprossig, Biomed
Biochim. Acta 1983, 42(10), 1353-1356); and type B (J. Hils, A. May, M. Sperber, R. Klocking, B. Helbig, and M.
Sprossig, Biomed. Biochim. Acta 1986, 45(9), 1173-1179); as well as other respiratory tract infectious agents (A.
Jankowski, B. Nienartowicz, B. Polanska, and A. Lewandowicz-Uszynska, Arch. Immunol. Ther. Exp. (Warsz) 1993,
41(1), 95-97).
[0014] The mechanism whereby humic substances inhibit the cytopathicity of a number of viruses has been studied
in some detail. It is thought that the materials prevent viral replicating by sorbing onto the viral envelope protein
(gp120SU in the case of HIV) and thereby blocking the sorption of viral particles to cell surfaces: K. D. Thiel, R. Klocking,
H. Schweizer, and M. Sprossig, Zentralbl. Bakteriol. (Orig. A] 1977, 239(3), 304-321; D. Schols, P. Wutzler, R. Klocking,
B. Helbig, and E. De Clercq, J. Acquir. Immune Def. Syndr. 1991, 4(7), 677-685; anon., Fortschr. Med. 1995, 113(7),
10; J. Schneider, R. Weis, C. Manner, B. Kary, A. Wemer, B. J. Seubert, and U. N. Riede, Virology 1996, 218(2),
389-395. Extracellular interception of pathogens by chemical agents that bind to them is a well-known means of im-
munological defense (D. M. Shankel, S. Kuo, C. Haines, and L. A. Mitscher, in Antimutagenesis and Anticarcinogenesis
Mechanisms III; G. Bronzetti, H. Hayatsu, S. De Flora, M. D. Waters, and D. M. Shankel (Eds.); New York: Plenum,
1993; 65-74). Such materials might well be termed "despathogens," following the terminology proposed by T. Kada
and K. Shimoi, Bioessays 1987, 7, 113-116, regarding "desmutagens."
[0015] It has been reported that heat treatment of humic acids at 120 degrees Centigrade for 15 minutes does not
alter their inhibitory effect on mutagens: T. Sato, Y. Ose, and H. Nagase, Mutat. Res. 1986, 162(2), 173-178; T. Sato,
Y. Ose, H. Nagase, and K. Hayase, Sci. Total Environ. 1987, 62(4), 305-310). That is, humic acids can be sterilized by
autoclaving.
[0016] A direct comparison of enzymatic- with nonenzymatic-synthesized humic acid has shown that the latter is
about a factor of ten more effective than the former for the treatment of herpes types 1 and 2: K. D. Thiel, P. Wutzler,
B. Helbig, R. Klocking, M. Sprossig, and H. Schweizer, Pharmazie 1984, 39(11), 781-782.
[0017] Implanted bovine calcium hydroxyapatite is highly osteoconductive, and serves the host tissue as a "guideline"
for the deposition of newly developing bone tissue. However, while it is well tolerated, it is resorbed only very slowly.
Impregnation of the bovine hydroxyapatite with synthetic humic acid measurably stimulates the resorption process.
[0018] There is extensive covalent as well as hydrogen bonding of humic substances to collagen fibers (with un-
doubted crosslinking as well), as determined by x-ray diffraction analysis: U. N. Riede, I. Jonas, B. Kim, U. H. Usener,
W. Kreutz, and W. Schlickewey, Arch. Orthop. Trauma Surg. 1992, 111(5), 259-264. Tendon strength is thereby in-
creased by as much as 75 percent.
[0019] Natural as well as synthetic humic acids have been found to stimulate the phagocytic and bactericidal activity
of granulocytes in humans at dose levels of 100-300 milligrams per day over a 14-day testing period: U. N. Riede, G.
Zeck-Kapp, N. Freudenberg, H. U. Keller, and B. Seubert, Virchows Arch. B Cell Pathol. Incl. Mol. Pathol. 1991, 60(1),
27-34; M. Kowalska, A. Denys, and J. Bialek, Acta Pol. Pharm. 1993, 50(4-5), 393-395. Of additional interest is the
finding that dose levels of 600 milligrams per day caused only a transient and insignificant increase of phagocytic and
bactericidal properties of the granulocytes.
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[0020] The influence of natural as well as synthetic humic acids on haemostasis has been studied: H. P. Klocking,
Arch. Toxicol. Suppl. 1991, 14, 166-169; W. Buczko, B. Malinowska, M. H. Pietraszek, D. Pawlak, and E. Chabielska,
Acta Pol. Pharm. 1993, 50(6), 507-511. It was found that humic acid in dose levels of 100-300 milligrams per kilogram
body weight had no effect on bleeding time, clotting time, thrombin time, prothrombin time, kaolin-kephalin time, eu-
globulin lysis time, the concentration of fibrinogen, the platelet count, or ADP-induced platelet aggregation.
[0021] Various synthetic humic acids have been found to inhibit strongly the activity of purified lipoxygenase of rabbit
reticulocytes, whereas prostaglandin H synthase of sheep vesicular gland is only weakly inhibited: C. Schewe, R.
Klocking, B. Helbig, and T. Schewe, Biomed. Biochim. Acta 1991, 50(3), 299-305. The most effective humic acids were
those derived from caffeic acid, 2,5-dihydroxytoluene, and 3,4-dihydroxytoluene.
[0022] The effect of natural humic acid on the regenerative response of liver tissue has been examined in rats sub-
mitted to two-thirds hepatectomy. The results were thought to be two-fold in nature. First, the short-term application of
humic acid at a dose of 20 milligrams per kilogram body weight per day inhibited ornithine decarboxylase activity, as
well as caused a decrease in spermidine formation and DNA and RNA, resulting in an overall decrease in liver resti-
tution. In contrast, long-term application of humic acid resulted in the stimulation of ornithine decarboxylase, an increase
in spermidine and histamine as well as RNA and DNA levels, and in overall liver mass. The effects might be due at
least in part to the humic-acid inhibition of polyamine biosynthesis: C. Maslinksi, W. A. Fogel, and W. Andrzejewski,
Acta Pol. Pharm. 1993, 50(4-5), 413-416.
[0023] Humic as well as fulvic acids extracted from peat have been shown to stimulate respiration in rat liver mito-
chondria when present at concentrations of 40-360 micrograms per milliliter. Humic substances at concentrations of
40-400 micrograms per milliliter also increased the efficiency of oxidative phosphorylation in mitochondria in vitro,
particularly after contact periods of over 1 hour: S. A. Visser, Sci. Total Environ. 1987, 62(4), 347-354.
[0024] Natural, synthetic, and commercial humic acids all have the ability to inhibit human plasmin activity: F. J. Lu
and Y. S. Lee, Sci. Total Environ. 1992, 114(4), 135-139. Thus, at a concentration of 20 micrograms per milliliter, each
resulted respectively in residual plasmin activities of 70, 93, and 40 percent. Synthetic humic acids fabricated from
caffeic acid and 3,4-dihydroxyphenylacetic acid have also been found to raise the activity of plasminogen activator in
isolated vascular preparations of pig ear (H. P. Klocking, R. Klocking, and B. Helbig, Farmakol. Toksikol. 1984, 47(1),
93-95).
[0025] Peat-derived natural humic acids have been found to inhibit the hydrolysis of N-acetyl-L-tyrosine ethyl ester
and N-benzoyl-L-leucine methyl ester by alpha-chymotrypsin as well as by subtilisin: Sh. Zh. Zhorobekova and K. A.
Kydralieva, Biol. Nauki 1991, 10, 151-154.
[0026] Sodium humate has been found to increase the lifespan of mongrel rats exposed to lethal doses of 60Co
-radiation, as reported by G. G. Pukhova, N. A. Druzhina, L. M. Stepchenko, and E. E. Chebotarev, Radiobiologiia
1987, 27(5), 650-653.
[0027] It has been found that naturally-occurring humic acid preparations can stimulate the production of cytokines,
including interferon-gamma, interferon-alpha, and tumor necrosis factor-alpha (A. D. Inglot, J. Zielinksa-Jenczylik, and
E. Piasecki, Arch. Immunol. Ther. Exp. (Warsz) 1993, 41(1), 73-80); and interferon-beta (Z. Blach-Olszewska, E. Za-
czynksa, E. Broniarek, and A. D. Inglot, Arch. Immunol. Ther. Exp. (Warsz), 1993, 41(1), 81-85).
[0028] Histopathological and ultrastructural studies have shown that naturally-occurring humic acids can cause mor-
phological changes characteristic of thymus activity stimulation: J. A. Madej, J. Kuryszko, and T. Garbulinski, Acta Pol.
Pharm. 1993, 50(4-5), 397-404.
[0029] It has been shown that incubation of cultured human umbilical vein endothelial cells either with natural or
synthetic humic acid results in an enhanced cell surface expression of tissue factor activity. There are also changes
in intracellular divalent calcium levels: H. L. Yang, F. J. Lu, S. L. Wung, and H. C. Chiu, Thromb. Haemost. 1994, 71
(3), 325-330.
[0030] Natural humic acid administered prophylactically to rats can decrease significantly the amount of gastric mu-
cosa damage induced with ethanol. Humic acid also significantly accelerates the healing process of experimental-
induced gastric and duodenal ulcers: T. Brzozowski, A. Dembinski, and S. Konturek, Acta Pol. Pharm. 1994, 51(1),
103-107.
[0031] Humic acids have also been employed as veterinary medicine therapies, as described and discussed by M.
Kuhnert, V. Fuchs, H. Knauf, and U. Knoll, Arch. Exp. Veterinarmed. 1985, 39(3), 344-349; and by M. Kuhnert, V.
Fuchs, and S. Golb, Dtsch. Tierarztl. Wochenschr. 1989, 96(1), 3-10. For example, H. Schultz, Dtsch. Tierarztl. Wo-
chenschr. 1962, 69, 613; 1965, 72(13), 294-297, successfully employed peat mull to prevent the transmission of foot
and mouth disease in pigs.
[0032] The pharmacokinetics of sodium humate in chickens have been studied extensively by J. Hampl, I. Herzig,
and J. Vlcek, Vet. Med. (Praha), 1994, 39(6), 305-313. Free or liposome-encapsulated sodium humate was adminis-
tered to chickens intracardially, orally, or subcutaneously and a number of pharmacokinetic parameters were then
determined. The blood clearance of liposome-encapsulated sodium humate was higher than that of free sodium humate
regardless of the manner of administration. On the other hand, the elimination half-life was longer after extravascular
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than after intracardial administration. Maximal drug concentration values indicated that the penetration of sodium hu-
mate from the injection site into blood circulation is very slow. Biological availability of sodium humate also depended
on the method of administration and dosage form. Aside from intracardial administration, the highest bioavailability
was found after subcutaneous administration of free sodium humate. Synthetic humic acid has been found to penetrate
the dermis very quickly from a 1 percent water/oil emulsion, and to then form a reservoir in the horny layer: W. Wohlrab,
B. Helbig, R. Klocking, and M. Sprossig, Pharmazie 1984, 39(8), 562-564. Also, about 30 minutes after external ap-
plication, concentrations of 1-3 percent of the total quantity applied are achieved, which percentage remains essentially
unchanged thereafter.
[0033] The toxicity of naturally-occurring humic acids is remarkably low (K. D. Thiel, B. Helbig, R. Klocking, P. Wutzler,
M. Sprossig, and H. Schweizer, Pharmazie 1981, 36(1), 50-53; U. N. Riede, I. Jonas, B. Kim, U. H. Usener, W. Kreutz,
and W. Schlickewey, Arch. Orthop. Trauma Surg. 1992, 111(5), 259-264; H. Czyzewska-Szafran, Z. Jastrzebski, D.
Soltysiak-Pawluczuk, M. Wutkiewicz, A. Jedrych, and M. Remiszewska, Acta Pol. Pharm. 1993, 50(4-5), 373-377; H.
L. Yang, F. J. Lu, S. L. Wung, and H. C. Chiu, Thromb. Haemost. 1994, 71(3), 325-330). [Cytotoxic effects of antiviral
substances, including humic acids, are usually evaluated via biological (viability and alterations of cell morphology)
and biochemical testing methods (51Cr release), as described by K. D. Thiel, U. Eichhorn, H. Schweizer, and R. Klock-
ing, Arch. Toxicol. Suppl. 1980, 4, 428-430.] The cytotoxicity (CD50) of a naturally-occurring humic acid for human
peripheral blood leukocytes (PBL) was found to be 1-9 milligrams per milliliter. In addition, J. Schneider, R. Weis, C.
Manner, B. Kary, A. Werner, B. J. Seubert, and U. N. Riede, Virology 1996, 218(2), 389-395, reported that the cytotoxicity
of a synthetic humic acid prepared from hydroquinone for MT-2 cells was approximately 600 micrograms per milliliter.
It has also been found that medicaments prepared from humic acids isolated from naturally-occurring soil materials
are neither carcinogenic (Syrian hamster embryo cell transformation test: J. Koziorowska and E. Anuszewska, Acta
Pol. Pharm. 1994, 51(1), 101-102) nor mutagenic (T. Sato, Y. Ose, and H. Hagase, Mutat. Res. 1986, 162(2), 173-178;
V. M. Sui, A. I. Kiung, and T. I. Veidebaum, Vopr. Kurortol. Fiozioter. Lech. Fiz. Kult. 1986, 2(3-4), 34-37; J. Koziorowska,
B. Chlopkiewicz, and E. Anuszewska, Acta Pol. Pharm. 1993, 50(4-5), 379-382). Prenatal (S. Golbs, V. Fuchs, M.
Kuhnert, and C. Polo, Arch. Exp. Veterinarmed. 1982, 36(2), 179-185) and embryotoxic and teratogenic effects (T.
Juszkiewicz, M. Minta, B. Wlodarczyk, B. Biernacki, and J. Zmudzki, Acta Pol. Pharm. 1993, 50(4-5), 383-388) are
also not observed with humic preparations at daily dose levels from 5-50 milligrams per kilogram body weight. Topical
preparations are tolerated even better (V. V. Soldatov and M. N. Cherepanova, Vopr. Kurortol. Fizioter. Lech. Fiz. Kult.
1970, 35(3), 256-259; H. Czyzewska-Szafran, Z. Jastrzebski, D. Soltysiak-Pawluczuk, M. Wutkiewicz, A. Jedrych, and
M. Remiszewska, Acta Pol. Pharm. 1993, 50(4-5), 373-377) when applied dermally in aqueous solution in amounts as
high as 10 percent weight-by-volume (K. Wiegleb, N. Lange, and M. Kuhnert, Dtsch. Tierarztl. Wochenschr. 1993, 100
(10), 412-416).
[0034] Soil extracts, including humics, are quite complex mixtures of organic and inorganic polymeric compounds
whose composition varies widely depending upon the source of the soil and the method(s) of extraction and subsequent
treatment: D. Vaughan and R. E. Malcolm, Plant Soil Sci. 1985, 16, 1-443 (see also N. Senesi, Y. Chen, and M. Schnitzer,
Soil Biol. Biochem. 1977, 9, 397-403).
[0035] Techniques used for the chemical characterization of soil extracts, including humics, have included capillary
electrophoresis (S. Pompe, K. Heise, and H. Nitsche, J. Chromatogr. A, 1996, A723(1), 215-218), ultracentrifugation
(R. S. Cameron, B. K. Thornton, R. S. Swift, and A. M. Posner, J. Soil Sci. 1972, 23(4), 394-408; A. E. Wilkinson, J. J.
Higgo, and M. N. Jones, Biochem. Soc. Trans. 1991, 19(4), 414S), electron paramagnetic resonance and infrared
spectroscopy (G. Tollin and C. Steelink, Biochim. Biophys. Acta, 1966, 112(2), 377-379), various solvent and other
fractionation methods (R. S. Cameron, B. K. Thornton, R. S. Swift, and A. M. Posner, J. Soil Sci. 1972, 23(4), 394-408;
C. E. Clapp, M. H. Hayes, and R. S. Swift, Agricultural Research Service Report Number 0000042025; M. H. Hayes,
R. L. Malcolm, and C. E. Clapp, Agricultural Research Service Report Number 0000042035; I. Csiky, G. Marko-Varga,
and J. A. Jonsson, Anal Chim. Acta 1985, 178, 307-312; J. A. Amador, P. J. Milne, C. A. Moore, and R. G. Zika, Mar.
Chem. 1990, 29, 1-17), gas chromatography (I. Arsenie, H. Boren, and B. Allard, Sci. Total Environ. 1992, 116(3),
213-220), gas chromatography-mass spectrometry (H.-R. Schulten and M. Schnitzer, Soil Sci. 1992, 153(3), 205-224;
G. Chiavari, G. Torsi, D. Fabbri, and G. C. Galletti, Analyst (London) 1994, 119(6), 1141-1150), gel-permeation chro-
matography (B. Kosinkiewicz, Acta Microbiol. Pol. 1977, 26(4), 387-392; S. Mori, M. Hiraide, and A. Mizuike, Anal.
Chim. Acta 1987, 193, 231-238), high-performance liquid chromatography (M. A. Curtis, A. F. Witt, S. B. Schram, and
L. B. Rogers, Anal. Chem. 1981, 53, 1195-1199; K. Ravichandran, J. J. Lewis, I.-H. Yin, M. Koenigbauer, C. R. Powley,
P. Shah, and L. B. Rogers, J. Chromatogr. 1988, 439, 213-226; J. Knuutinen, L. Virkki, P. Mannila, P. Mikkelson, J.
Paasivirta, and S. Herve, Wat. Res. 1988, 22(8), 985-990, M. Susic and K. G. Boto, J. Chromatogr. 1989, 482(1),
175-187), mass spectrometry (H.-R. Schulten, G. Abbt-Braun, and F. H. Frimmel, Environ. Sci. Technol. 1987, 21(4),
349-357; C. Sorge, R. Mueller, P. Leinweber, and H. R. Schulten, Fresenius' J. Anal. Chem. 1993, 346(6-9), 697-703;
M. Remmler, A. Georgi, and F.-D. Kopinke, Eur. Mass Spectrom. 1995, 1(4), 403-407), nuclear magnetic resonance
(F. J. Vila, H. Lentz, and H. D. Ludemann, Biochem. Biophys. Res. Commun. 1976, 72(3), 1063-1070; G. Almendros,
R. Frund, F. J. Gonzalez-Vila, K. M. Haider, H. Knicker, and H. D. Ludemann, FEBS Lett. 1991, 282(1), 119-121), and
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polyacrylamide gel electrophoresis (R. Klocking, J. Chromatogr. 1973, 78, 409-416; L. P. Glazkova, V. S. Ulashchik,
and F. A. Puntus, Vopr. Kurortol. Fizioter. Lech. Fiz. Kult. 1984, 2(2), 21-24).
[0036] Very many studies have been carried out on the structural characterization of soil extracts, including humic
acid, by reductive degradation, as reviewed by L. B. Sonnenberg, Ph.D. Thesis, University of North Carolina at Chapel
Hill, 1989: Dissertation Services Order No. 9007318. Models of humic structure based on the physicochemical prop-
erties of membranes have also been developed by R. L. Wershaw, Environ. Health Perspect. 1989, 83(11), 191-203.
R R Engebretson and R. von Wandruszka, Environ. Sci. Technol. 1994, 28, 1934, have described efforts at character-
izing the micro-organization of dissolved humic acids in terms of their secondary structure, that is, on the way in which
these large molecules arrange themselves in three dimensions in solution. The molecules are thought to be dendritic,
that is, are hyperbranched fractal-like structures that emanate somewhat like the spokes of a wagon-wheel from a
central core, and which contain a large number of carboxyl and hydroxyl terminal groups: T. H. Mourey, S. R. Turner,
M. Rubinstein, J. M. J. Frechet, C. J. Hawker, and K. L. Wooley, Macromolecules 1992, 25, 2401-2406. Cluster aggre-
gates of humic acid have an average diameter of 700-1700 Angstroms; large clusters have a fractal dimension of 2.3:
R. Osterberg and K. Mortensen, Radiat. Environ. Biophys. 1994, 33(3), 269-276.
[0037] Because humic substances are not chemically well-defined, the preparation of synthetic humic acids whose
physicochemical properties mimic naturally-occurring materials is quite difficult, as pointed out by K. Murray and P. W.
Linder, J. Soil Sci. 1983, 34, 511-523. Nevertheless, there have been several notable advances in this area. Broadly
speaking, three general strategies have evolved. All depend upon starting with well-defined molecules of molecular
weight on the order of hydroxybenzoic acid, and then causing the molecules to polymerize upon themselves to form
larger molecules. The methods differ in the causation factor, which can be microbial, chemical, or enzymatic.
[0038] Humic acids of microbial origin have been described and discussed by M. Robert-Gero, C. Hardisson, L. Le
Borgne, and G. Pignaud, Ann. Inst. Pasteur (Paris) 1966, 111(6), 750-767; and by M. Robert-Gero, C. Hardisson, L.
Le Borgne, and G. Vidal, Ann. Inst. Pasteur (Paris) 1967, 113(6), 903-909.
[0039] The chemical synthesis of humic acids has been pioneered by R. Klocking, B. Helbig, and associates: R
Klocking, B. Helbig, and P. Drabke, Pharmazie 1977, 32, 297; R. Klocking, B. Helbig, K. D. Thiel, T. Blumohr, P. Wutzler,
M. Sprossig, and F. Schiller, Pharmazie 1979, 34(5-6), 293-294; R. Mentel, B. Helbig, R. Klocking, L. Dohner and M.
Sprossig, Biomed. Biochim. Acta 1983, 42(10), 1353-1356; H. P. Klocking, R. Klocking, and B. Helbig, Farmakol. Tok-
sikol. 1984, 47(1), 93-95; K. D. Thiel, P. Wutzler, B. Helbig, R. Klocking, M. Sprossig, and H. Schweizer, Pharmazie
1984, 39(11), 781-782; J. Hils, A. May, M. Sperber, R. Klocking, B. Helbig, and M. Sprossig, Biomed Biochim. Acta
1986, 45(9), 1173-1179; B. Helbig, A. Sauerbrei, R. Klocking, P. Wutzler, N. Wicht, U. Wiedemann, and G. Herrmann,
J. Med. Virol. 1987, 23(3), 303-309; K. I. Hanninen, R. Klocking, and B. Helbig, Sci. Total Environ. 1987, 62, 201-210;
R. Klocking and B. Helbig, in Humic Substances in the Aquatic and Terrestrial Environment; New York: Springer-Verlag,
1989; 407-412; C. Schewe, R. Klocking, B. Helbig, and T. Schewe, Biomed. Biochim. Acta 1991, 50(3), 299-305; D.
Schols, P. Wutzler, R. Klocking, B. Helbig, and E. De Clercq, J. Acquir. Immune Defic. Syndr. 1991, 4(7), 677-685.
Typically, 10 millimoles of the starting small-molecule phenolic compound is dissolved in distilled water, the pH is
adjusted to 8.5 with aqueous sodium hydroxide (NaOH), and then 2-5 millimoles of sodium periodate (NaIO4) is added.
The solution is warmed at 50°C for 30 minutes, and is then allowed to stand overnight. The resultant humic acid-like
polymeric products are isolated by precipitation with lead(II) nitrate [Pb(NO3)2]. The precipitated polymers are redis-
solved in aqueous sodium hydroxide (pH 8.5) and heated with 8-hydroxyquinoline for 30 minutes at 100°C. The pre-
cipitate formed is lead(II) chelate, which is removed by filtration. Residual 8-hydroxyquinoline is extracted with chloro-
form, and the desired polymeric material is then precipitated from the aqueous solution by the addition of various
combinations of acetic acid, ethyl acetate, and ethanol. Starting compounds that have been used for the synthesis of
humic-like materials include 4-[bis(p-hydroxyphenyl)methylene]-2,5-cyclohexadie-1-one (aurin), 4-[bis(3-carboxy-4-hy
droxyphenyl)methylene]-2-carboxy-2,5-cyclohexadien-1-one (aurintricarboxylic acid), 3-(3,4-dihydroxyphenyl)prope-
noic acid (caffeic acid), 1,2-dihydroxybenzene (catechol), 1,3,4,5-tetrahydroxycyclohexanecarboxylic acid 3-(3,4-dihy-
droxyphenyl)propenoate (chlorogenic acid), 3,4-dihydroxyphenylacetic acid (homoprotocatechuic acid), 1-(3,4-dihy-
droxyphenyl)-2-(N-methylamino)ethanol (epinephrine), 3-(4-hydroxy-3-methoxyphenyl)-2-propenoic acid (ferulic ac-
id), 3,4-5-trihydroxybenzoic acid (gallic acid), 2,5-dihydroxybenzoic acid (gentisic acid), 2,5-dihydroxyphenylacetic acid
(homogentisic acid), 3-(3,4-dihydroxyphenyl)propionic acid (hydrocaffeic acid), 1,4-dihydroxybenzene (hydroquinone),
2,3-dihydroxytoluene (3-methylcatechol), 3,4-dihydroxytoluene (4-methylcatechol), 2,5-dihydroxytoluene (2-methylhy-
droquinone), 4,4'-(2,3-dimethyltetramethylene)-di-(1,2-dihydroxybenzene) (nordihydroguaiaretic acid), 1-(3,4-dihy-
droxyphenyl)-2-aminoethanol (norepinephrine), 3,4-dihydroxybenzoic acid (protocatechuic acid), 1,2,3-trihydroxyben-
zene (pyrogallol), 1,3-dihydroxybenzene (resorcinol), and 4-hydroxy-3-methoxybenzoic acid (vanillic acid). Other no-
table efforts on the chemical synthesis of humic-like substances include the studies by De Clercq and colleagues on
aurintricarboxylic acid, its derivatives, and related compounds: M. Cushman, P. Wang, S. H. Chang, C. Wild, E. De
Clercq, D. Schols, M. E. Goldman, and J. A. Bowen, J. Med. Chem. 1991, 34(1), 329-337; M. Cushman, S. Kanamath-
areddy, E. De Clercq, D. Schols, M. E. Goldman, and J. A. Bowen, J Med. Chem. 1991, 34(1), 337-342. Related efforts
have also been reported by M. Robert-Gero, C. Hardisson, L. Le Borgne, and G. Vidal, Ann. Inst. Pasteur (Paris) 1967,
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113(6), 903-909; M. Jakubiec, E. Miszczak, and J. Szczerkowska, Acta Microbiol. Pol. [B] 1971, 3(1), 63-66; R. Ansorg
and W. Rochus, Arzneimittelforschung 1978, 28(12), 2195-2198; J. Pommery, M. Imbenotte, A. F. Urien, D. Marzin,
and F. Erb, Mutat. Res. 1989, 223(2), 183-189; F. J. Lu and Y. S. Lee, Sci. Total Environ. 1992, 114, 135-139; K.
Wiegleb, N. Lange, and M. Kuhnert, DTW Dtsch. Tierarztl. Wochenschr. 1993, 100(10), 412-416; H. L. Yang, F. J. Lu,
S. L. Wung, and H. C. Chiu, Thromb. Haemost. 1994, 71(3), 325-330; W. Seffner, F. Schiller, R. Heinze, and R. Breng,
Exp. Toxicol. Pathol. 1995, 47(1), 63-70; and J. Schneider, R. Weis, C. Manner, B. Kary, A. Werner, B. J. Seubert, and
U. N. Riede, Virology 1996, 218(2), 389-395.
[0040] The enzymatic catalytic synthesis of humic acids dates to about 1961 with the work by R. E. Hampton and
R. W. Fulton, Virology 1961, 13, 44-52 (see also R. E. Hampton, Phytophathology 1970, 60, 1677-1681), who found
that enzymatically oxidized phenols inactivate phytopathogenic (i.e., plant-related) viruses. Typically o-diphenol oxi-
dase has been employed for the enzymatic synthesis of humic-like materials: anon. Zentralbl. Bakteriol. [Orig. A] 1976,
234(2), 159-169; R. Klocking, B. Helbig, and P. Drabke, Pharmazie 1977, 32(5), 297; K. D. Thiel, B. Helbig, R. Klocking,
P. Wutzler, M. Sprossig, and H. Schweizer, Pharmazie 1981, 36(1), 50-53; K. D. Thiel, B. Helbig, M. Sprossig, R.
Klocking, and P. Wutzler, Acta Virol. 1983, 27(3), 200-208; K. D. Thiel, P. Wutzler, B. Helbig, R. Klocking, M. Sprossig,
and H. Schweizer, Pharmazie 1984, 39(11), 781-782; and G. Sydow, V. Wunderlich, R. Klocking, and B. Helbig, Phar-
mazie 1986, 41(12), 865-868.
[0041] A direct comparison of humic acids synthesized enzymatically and nonenzymatically from caffeic and hydro-
caffeic acids has shown that the two synthetic routes produce materials that differ somewhat in their efficacy for the
suppression of herpes (hominis) types 1 and 2 viruses: K. D. Thiel, P. Wutzler, B. Helbig, R. Klocking, M. Sprossig,
and H. Schweizer, Pharmazie 1984, 39(11), 781-782. D1,WO-A-8-403 299, relates to the immobilisation of enzymes
on synthetic polymeric supports in order to provide stability compared to free enzymes succumbing to rapid degradation
(cf. page 1, lines 1-2 and lines 24-29). In order to provide synthetic humic structures, phenolic compounds resembling
humic polymeric structures are polymerised and from the basis for complexing the enzyme (cf. page 2, 2nd para., page
3, lines 17-29. D1 however, fails to disclose the particular process as established in claim 1 and further is silent on an
anti-viral or anti-microbial use of compositions resulting from the manufacture process according to claim 1.D2, WO-A-
9 106 589, discloses the synthetesis of polymers and analogues of aurintricarboxylic acid (ATA) and their use as anti-
retroviral agents against HIV (cf. abstract, page 3, lines 34-37, page 4, 1st para.). As observed above, also D2 is silent
on a process as defined in claim 1 and anti-viral/anti-microbial compositions resulting therefrom.D3, EP-A-544 321,
discloses the use of substituted cinnamic acid polymers in the treatment of AIDS (cf. page 2), 1 st para. and lines
50-54) but has no reference neither to the process nor to compositions comprising the products of said process.
D4,Chem. and Pharm. Bull. 40 (8), 1992, pp. 2102-2105, H Nakashima et al., publishes the fact that a class of synthetic
lignins (dehydrogenation polymers of p-coumaric acid, feluric acid, caffeic acid), in a similar way as natural lignin struc-
tures, inhibit HIV replication and may prove to be effective in the treatment of AIDS (cf. abstract). D5,Jour of General
and Applied Microbiology, 38(4), 1992, pp 303-312, Patrick K. Lai et al., reports the inhibiting activity of polymeric
phenylpropenoids form pine cone extracts on the replication mechanism of type-1 human immunodeficiency virus (cf.
abstract and discussion on page 311).D6, Pharmazie, 40(4), 198/5, p. 282, U. Eichhom, B. Helbig, R. Klöcking et al.,
reports the antiviral effects of phenolic polymers (e.g., caffeic and hydrocaffeic acid) against Herpes virus and Coxsackie
virus (cf.abstracts 2 and 3 on page 282). However, no reference is made to a composition resulting from the process
depicted in the present claim 1.D7, Chemical Abstracts 109/7) 15.8.1988, Abs no. 53911y, Soil Biol. Biochem, 1988
20(2), pp 227-231, cited in the International Search report, reports the use of huminates (phenolic polymers) in the
inhibition of HIV-1 infection). D8EP-A-537 430, cited in the international Search Report, discloses the antiviral activity
of ammonuim- and alkaline huminates against various viral infections (cf. abstract and page 2, lines 29-34).
[0042] German patent DE 3830333 C1 (15 March 1990) issued to Wagner discloses a pharmaceutical composition
comprised in part of humic acid for the topical treatment of herpes virus-induced vesicular rash. The method of prep-
aration of the humic acid utilized is not disclosed.
[0043] U.S. patent 4,999,202 (12 March 1991) issued to Cronje, et al disloses a composition that has bactericidal
or bacteriostatic properties, and which comprises oxidized coal-derived humic acid or a salt or derivative thereof as
the active ingredient in a suitable carrier. The active ingredient is preferably an alkali metal salt of coal-derived humic
acid and the carrier is preferably water. The method of preparation involves recovery of the humic acid by precipitation,
after acidification with an acid such as hydrochloric acid to a pH value of 2.
[0044] European patent application 0537430A1 (21 April 1993) from Riede, et al. discloses the use of natural or
synthetic, modified or unmodified ammonium or alkali metal humates against viruses, especially against retroviruses
such as HIV. Riede et al. disclose humates that have insignificant toxicity and are neither mutagens nor teratogens.
Riede, et al. also disclose a specific synthetic preparation of said humates that requires as long as 10-15 days to
complete the oxidation of the starting material during which time the reaction temperature is maintained below 40°C.
The solution is acidified to pH 4-5 following the synthesis, following which known methods of purification, such as
preparative chromatography, ultrafiltration, centrifugation, or electrodialysis, are employed. No inorganic salts other
than the oxidant or the starting material are employed during or after the synthesis.
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[0045] World patent application 95/08335 (published 30 March 1995) from Zanetti, which is equivalent to U.S. ap-
plication 08/310,675 (filed 22 September 1994) discloses a method of inhibiting human immunodeficiency virus infec-
tion that comprises contacting leukocytes, peripheral blood mononuclear cells, and lymphocytes of an individual in-
fected with said virus with an anti-immunodeficiency virus amount of a natural, commercially available preparation of
humic acid. Synthetic humic acid preparations are also disclosed. The synthetic procedure disclosed employs no in-
organic salts other than sodium periodate for the oxidation of the starting material. The synthetic procedure employs
acidification of the product of the synthesis with 6 M HCl to a pH of less than 1. This solution is allowed to stand
overnight. A precipitate of the synthetic product forms which is washed several times with 1M HCl. The final step
involves freeze drying the precipitate.
[0046] Phenolic polymers such as humic acid, when exposed to hydrochloric acid under the above conditions as
well as the conditions in Cronje '202, may be chlorinated. That is, one or more chlorine atoms will possibly be added
to the aromatic rings of the phenolic polymers: R. B. Wagner and H. D. Zook, Synthetic Organic Chemistry, New York:
J. Wiley & Sons, March 1963, 88-147. Other changes such as selective O-demethylation of humic acid products may
also occur in the presence of hydrochloric acid: M. Fieser and L. F. Fieser, Reagents For Organic Synthesis, New York,
Wiley-Interscience, Vol. 4, 1974, 250. It has been reported that aqueous chlorination of humic acids results in the
formation of compounds with direct-acting mutagenic activity in the Ames/Salmonella plate assay. Nonchlorinated
humic acids are not mutagenic: J.R. Meier, R.D. Lingg, R.J. Bull, Mutat. Res., 1983, 118(1-2), 25-41. It has also been
reported that freeze-dried, chlorinated humic acid contains nonvolatile, direct-acting mutagenic and/or alkylating
agents: S.C. Agarwal, J. Neton, Sci. Total Environ., 1989, 79(1), 69-83. A subchronic 90-day toxicology study has been
conducted with chlorinated and nonchlorinated humic acids using male Sprague-Dawley rats. Increased incidence and
severity of hematuria was found in the 1.0-g/l chlorinated humic acid group: L.W. Condie, R.D. Laurie, J.P. Bercz, J.
Toxicol. Environ. Health, 1985, 15(2), 305-14. Thus, synthetic methods for the production of humic acids that can
possibly produce chlorinated humic acids are to be avoided.
[0047] Another area of related art relevant to this invention is comprised of blood product compositions and methods
for treating blood products to reduce viral and microbial activity. A variety of human blood products including blood
platelets exist to meet critical medical therapeutic needs. Viral safety depends upon donor selection and screening. It
has proven to be impossible to date to screen blood products adequately to provide complete assurance that there is
no viral contamination. These blood products may be inadvertantly contaminated with viruses such as HIV-human
immunodeficiency virus, hepatitus virus, including hepatitus A, B, and C and other viruses. A solvent/detergent (SD)
technique exists for treating blood products including blood platelets, but this technique is primarily limited to lipid
enveloped viruses and is known to be ineffective for nonenveloped viruses such as hepatitus A, parvovirus B19 and
picomaviruses: P. M. Mannucci, et al., Ann. Intern. Med., 1994, 120(1),1-7; and L. Gurtler, Infusionsther. Transfusions-
med., 1994, 21(Suppl 1), 77-9. Additionally, it is necessary to separate the detergents in the SD method from the blood
product utilizing extraction with soybean or castor oil and chromatography on insolubilized C18 resin: B. Horowitz et
al., Blood, 1992, 79(3), 826-31; and Y. Piquet et al., Vox Sang., 1992, 63(4), 251-6.
[0048] A pasteurization process has been developed for treating blood products. This involves heat treatment of a
stabilized aqueous protein solution at 60°C for 10 hours. However, residual infectious hepatitus A virus has been found
even after 10 hour heat treatment of the stabilized preparation: J. Hilfenhaus and T. Nowak, Vox Sang., 1994, 67(Suppl
1), 62-6. Neither the solvent/detergent (S/D) process nor the pasteurization process alone are adequate to inactivate
viruses that are strongly resistant to heat and organic solvents. In this context, human parvovirus B19 and hepatitus
A virus are of particular concern: H. Schwinn et al., Arznneimittelforschung, 1994, 44(2), 188-91.
[0049] A final super heat treatment (100° C for 30 min) has been developed as an additional virus inactivation step
to improve the safety of plasma derived factor VIII (FVIII) concentrate already treated with the solvent/detergent (S/D)
method during the manufacturing process. The efficiency of the super heat treatment was demonstrated in inactivating
two nonlipid enveloped viruses (Hepatitus A virus and Poliovirus 1). However, the loss of FVIII procoagulant activity
during the super heat treatment was about 15%, estimated both by clotting and chromogenic assays: S. Arrighi et al.,
Thromb. Haemost., 1995, 74(3), 863-73.
[0050] A method for treating human blood products employing short wavelength ultraviolet light (UVC) irradiation for
virus inactivation and enhancement of its compatibility with proteins by quenchers of reactive oxygen species has been
developed. However, blood protein recovery was typically only around 75%: S. Chin et al., Blood, 1995, 86(11), 4331-6.
Ultraviolet irradiation methods have additionally been reported not to be applicable to cellular blood products: C. M.
Allen, Photochem. Photobiol., 1995, 62(1), 184-9.
[0051] In summary, there remains a need for a safe, efficacious and simple method for treating all human blood
products to reduce or eliminate lipid enveloped and nonenveloped virus activity without loss of blood product or blood
product activity.
[0052] The diversity of physicochemical characteristics as well as wide variation in the biological activity and toxicity
of humics extracted or otherwise derived from natural soils has been well documented. This diversity and variation is
due to variations in factors such as the source of the soil, the method(s) of extraction and/or isolation, and the technique
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(s) employed to treat the extract once it has been separated and isolated from crude soil. The consequence of irrepro-
ducibility of the properties of substances extracted from natural soil is that the commercial value of such materials is
minimized. In addition, they are rendered unsuitable as medicaments. Also, while a number of laboratory-scale proc-
esses have already been described that address various aspects of the isolation, synthesis, and/or preparation of
humic substances or similar materials, there are no reports of preparing and isolating such purely synthetic humic acids
or similar materials by methods that are suitable for scaleup directly to industrial levels, that provide economically
acceptable yields, and that optimize the preparation procedures from the standpoint of medicament safety and efficacy.
All of the known synthetic methods utilize potentially toxic precipitation methods ( lead(II) nitrate precipitation ) followed
by complex isolation procedures, potentially mutagenic compound-producing hydrochloric acid precipitation or lengthy
synthetic steps as long as 10 days. The solution is to devise simple synthetic procedures that yield inexpensive, safe
materials whose physicochemical attributes are reproducible, and that at least simulate those of typical commercially-
available soil extracts. This invention is directed to this solution and to compositions and methods employing synthetic
materials prepared according to the process of the invention.

Summary of the Invention

[0053] One aspect of the invention is a process for preparing synthetic phenolic polymeric materials whose physic-
ochemical properties and attributes are reproducible, and which simulate the physicochemical properties and attributes
of typical commercially-available natural humic acids and other soil extracts. This process comprises the steps of:

a) dissolving one or more starting organic compounds selected from the group consisting of the compounds listed
in Table 1 and Table 2 in an aqueous solution comprising distilled water or sodium hydroxide;
b) adjusting the pH of the aqueous solution resulting from step a) to between 8 and 11 if necessary;
c) adding an alkaline periodate salt or alkaline-earth periodate salt to the aqueous solution resulting from step b);
d) maintaining the temperature of the solution resulting from step c) between 35 and 80°C for a period of 30 minutes
to 100 hours;
e) adding one or more compounds or salts selected from the group consisting of boric acid, borate salts, alkaline
earth salts, transition metal salts, alkaline sulfides, alkaline earth sulfides or transition metal sulfides to the aqueous
solution resulting from step d);
f) allowing the aqueous solution resulting from step e) to stand with or without stirring at room temperature between
2 and 48 hours;
g) removing molecules from the solution resulting from step f) below about 500 to about 10,000 daltons;
h) concentrating the solution resulting from step g); and
i) removing the water from the solution resulting from step h) if necessary.

[0054] In one embodiment of the process, the pH of the aqueous solution resulting from step a) is adjusted to between
8 and 11 by adding aqueous ammonium hydroxide, or other aqueous alkaline oxide or hydroxide, or aqueous alkaline-
earth oxide or hydroxide, or aqueous transition-metal oxide or hydroxide, or hydrochloric acid or other inorganic acid.
In another embodiment of the process, the alkaline or alkaline-earth sulfides are added to the solution resulting from
step b). Alternatively, the alkaline or alkaline-earth sulfides are added to the solution resulting from step c). In another
embodiment of the process, transition-metal sulfides are added to the solution resulting from step b). Alternatively,
transition-metal sulfides are added to the solution resulting from step c). In another embodiment of the process, any
precipitate formed from the solution resulting from step f) is removed by centrifugation. In another embodiment of the
process, step g) is accomplished by dialyzing the solution resulting from step f) with a flow-through apparatus consisting
of a sandwich-type membrane of molecular-weight cutoff of 500-10,000 daltons until the conductivity of the retentate
solution has dropped to 200 microsiemens or less. In a further embodiment of the process following dialysis in step
g), the solution resulting from step g) is concentrated in step h) by utilizing a flow-through dialysis apparatus that
produces a retentate solution such that the volume of the dialysis apparatus retentate solution is allowed to drop. In
another embodiment of the process, the solution resulting from step g) is passed through a filter of pore size between
0.2 and 0.4 micron to produce a sterile solution. In another embodiment of the process, the solution resulting from step
g) is autoclaved between 100 and 150° C for 5 to 60 minutes to produce a sterile solution. In another embodiment of
the process, the solution resulting from step h) is passed through a filter of pore size between 0.2 and 0.4 micron to
produce a sterile solution. In another embodiment of the process, the solution resulting from step h) is autoclaved
between 100 and 150° C for 5 to 60 minutes to produce a sterile solution. In another embodiment of the process,
mannose or other static electricity reduction material is added to the solution resulting from step h) prior to removing
the water from said solution in step i). In another embodiment of the process, step i) is accomplished by spray-drying
or thermally-induced evaporation or vacuum or freeze-drying. In another embodiment of the process, the dried powder
from step i) is autoclaved between 100 and 150° C for 5 to 60 minutes to produce a sterile powder. In another embod-
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iment of the process, tubular, capillary, coiled-spiral, or plane dialysis membranes are used in step g) for removing
molecules from the solution resulting from step f). In a further embodiment of the process employing tubular, capillary,
coiled spiral, or plane dialysis membranes in step g), the solution resulting from step g) is passed through a filter of
pore size between 0.2 and 0.4 micron to produce a sterile solution. Alternatively, the solution resulting from step g)
which employed tubular, capillary, coiled-spiral, or plane dialysis emebranes is autoclaved between 100 and 150° C
for 5 to 60 minutes to produce a sterile solution. In a further embodiment of the process employing tubular, capillary,
coiled-spiral, or plane dialysis membranes in step g), the solution resulting from step g) is concentrated in step h) by
utilizing a flow-through dialysis apparatus that produces a retentate solution such that the volume of the dialysis ap-
paratus retentate solution is allowed to drop. In another embodiment of the process of the invention, the solution re-
sulting from step g) is further dialyzed with a flow-through apparatus consisting of a sandwich-type membrane of mo-
lecular-weight cutoff of 30,000-100,000 daltons to produce an aqueous filtrate solution containing synthetic phenolic
polymeric materials of lower molecular weight between 500 and 10,000 daltons and upper molecular weight between
30,000 and 100,000 daltons. In a further embodiment of the prior process employing further dialysis, tubular, capillary,
coiled spiral, or plane dialysis membranes are used for said further dialysis. In a further embodiment of the prior process
employing tubular, capillary, coiled spiral, or plane dialysis membranes in step g), the solution resulting from step g) is
passed through a filter of pore size between 0.2 and 0.4 micron to produce a sterile solution. Alternatively, the solution
resulting from step g) which employed tubular, capillary, coiled-spiral, or plane dialysis membranes is autoclaved be-
tween 100 and 150° C for 5 to 60 minutes to produce a sterile solution. In a further embodiment of the previous process
employing tubular, capillary, coiled-spiral, or plane dialysis membranes in step g), the solution resulting from step g)
is concentrated in step h) by utilizing a flow-through dialysis apparatus that produces a retentate solution such that the
volume of the dialysis apparatus retentate solution is allowed to drop.
[0055] In another aspect of the invention, a blood product composition is provided comprising an anti-viral amount
of a synthetic phenolic polymeric material produced by the process of the invention combined with a blood product. In
one embodiment of the blood product composition, said blood product is whole human blood. In another embodiment
of the blood product composition, said blood product is human blood platelets. In another embodiment of the human
blood platelet blood product composition, the anti-viral amount is an amount sufficient to reduce human immunodefi-
ciency virus (HIV) activity. In yet another embodiment of the human blood platelet blood product composition, the anti-
viral amount is an amount sufficient to reduce non-enveloped virus activity. Preferably, the non-enveloped virus is
parvovirus or cytomegalovirus. In another embodiment of the blood product composition, said blood product is human
blood serum. In another embodiment of the blood product composition, said blood product is a human blood protein.
Preferably, said human blood protein is human serum albumin or human serum gamma-globulin. In another embodi-
ment of the blood product composition, said blood product is a human haemophilia factor. Preferably, the human hae-
mophilia factor is factor VIII or factor IX. In a further embodiment of the blood product composition wherein said blood
product is a human haemophilia factor, the anti-viral amount is sufficient to reduce human immunodeficiency virus
(HIV) activity. Alternatively, the anti-viral amount is sufficient to reduce non-enveloped virus activity. Preferably, the
non-enveloped virus is parvovirus or cytomegalovirus.
[0056] In yet another aspect of the invention, there is provided a method of reducing the amount of virus in a blood
product by contacting said blood product with an anti-viral amount of a synthetic phenolic polymeric material produced
by the process of the invention. In one embodiment of the method of reducing the amount of virus in a blood product,
said contacting consists of sterily breaking a seal in a connecting path between two separate chambers, one of which
contains said blood product in a sterile form and the other of which contains said anti-viral amount of said synthetic
phenolic polymeric material in sterile form. In another embodiment of the aforementioned method, said contacting
consists of injecting a sterile solution containing said anti-viral amount into said blood product. In another embodiment
of the method above, said virus is preferably Human Immunodeficiency Virus (HIV). In another preferred embodiment
of the above method, said virus is Hepatitis A virus, Hepatitis B virus, Hepatitis C virus, parvovirus, or cytomegalovirus.
In another embodiment of the above method, one or more additional blood treatment methods for reducing viral activity
are employed. Preferably, the additional blood treatment method is the solvent/detergent (SD) method.
[0057] In a further aspect of the invention, there is provided a composition for treating or preventing human or animal
diseases caused by a virus comprising an anti-viral amount of a synthetic phenolic polymeric material produced by the
process of the invention and at least one physiologically acceptable carrier or excipient. Preferably, the virus is Human
Immunodefiency Virus (HIV), Herpes Simplex Virus Type I or Type II, or is a picomavirus. Preferably, the physiologically
acceptable carrier or excipient is an injectable solution excipient, a topical formulation excipient, an ingestable excipient,
a nasal spray excipient, a metered-dose inhaler excipient, vaginal or anal suppository excipient, or an excipient suitable
for disinfection or preservation of a medical device.
[0058] Still another aspect of the invention provides a composition for treating or preventing human or animal micro-
bial-induced diseases comprising an antimicrobial amount of a synthetic phenolic polymeric material produced by the
process of the invention and at least one physiologically acceptable excipient. Preferably, the physiologically acceptable
carrier or excipient is an injectable solution excipient, a topical formulation excipient, an ingestable excipient, a nasal
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spray excipient, a metered-dose inhaler excipient, vaginal or anal suppository excipient, or an excipient suitable for
disinfection or preservation of a medical device. Preferably, the medical device is a contact lens, intraocular lens, dental
prosthesis, implantable medical device such as a heart valve or a medical instrument which contacts the body such
as an endoscope or catheter.
[0059] Other aspects of the invention are defined in claims 12 to 14, 17 to 21 and 23 to 25.

Brief Description of the Drawings

[0060]

FIG. 1 shows the high-performance liquid chromatography (HPLC) trace obtained for the synthetic humic acid
product obtained from 2,5-dihydroxyphenylacetic acid (homogentisic acid), as described in Examples 10 and 11;
FIG. 2 shows the high-performance liquid chromatography (HPLC) trace obtained for a typical commercially-avail-
able natural humic acid;
FIG. 3 shows the p24 expression of HIV-positive cells harvested 6 and 8 days after treatment with synthetic humic
acids prepared as described in Examples 10 and 11. Also shown for comparison are the results obtained for natural
humic acid that has been dialyzed, and natural humic acid that has been dialyzed and freeze-dried. C+ and C- are
positive and negative controls, respectively.

Detailed Description Of The Preferred Embodiment

[0061] An object of the present invention is to provide new and improved combinations of chemical processes for
the preparation of synthetic phenolic polymeric materials, also known as synthetic humic acids, whose physicochemical
properties and attributes are reproducible, and which simulate those of typical commercially-available natural humic
acids and other soil extracts, which contain no ionic salts or other compounds of molecular weight less than 500 daltons,
which have a minimum molecular weight of 500 daltons, and which processes shall be suitable for scaleup directly to
industrial levels that provide economically acceptable yields.
[0062] Still another object of the present invention is to provide human or animal blood product compositions com-
prising an anti-viral amount of a synthetic humic acid prepared according to the above processes.
[0063] Still another object of the present invention is to provide methods for reducing or eliminating the amount of
virus in human or animal blood products by contacting said blood products with an anti-viral amount of a synthetic
humic acid prepared according to the above processes.
[0064] Still another object of the present invention is to provide compositions for treating or preventing human or
animal viral diseases comprising an anti-viral amount of a synthetic humic acid prepared according to the above proc-
esses.
[0065] Still another object of the present invention is to provide compositions for treating or preventing human or
animal microbial diseases comprising an anti-microbial amount of a synthetic humic acid prepared according to the
above processes.
[0066] According to the present invention the starting compounds used in the chemical processes employed for
production of synthetic humic acids are known materials that are readily available commercially.
[0067] Generally speaking, the chemical processes for the preparation of synthetic humic acids of the invention are
characterized by the following steps:

A. Dissolving the starting organic compound or mixture of organic compounds in an aqueous solution comprising
distilled water or sodium hydroxide.
B. Adjusting the pH of the aqueous solution resulting from step A) to between 8 and 11 if necessary.
C. Adding an alkaline periodate salt or alkaline-earth periodate salt to the aqueous solution resulting from step B).
D. Maintaining the temperature of the solution resulting from step C) between 35 and 80°C for a period of 30
minutes to 100 hours.
E. Adding one or more compounds or salts selected from the group consisting of boric acid, borate salts, alkaline
earth salts, transition metal salts, alkaline sulfides, alkaline earth sulfides or transition metal sulfides to the aqueous
solution resulting from step D);
F. Allowing the aqueous solution resulting from step E) to stand with or without stirring at room temperature between
2 and 48 hours.
G. Removing molecules from the solution resulting from step F) below about 500 to about 10,000 daltons.
H. Concentrating the solution resulting from step G).
I. Removing the water from the solution resulting from step H) if necessary.
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[0068] The starting organic compound in step A) above can be one, or more than one in combination, of different
compounds taken from the group consisting of starting organic compounds illustrated in Tables 1 and 2. Starting organic
compounds illustrated in Table 1 are comprised of a single benzene ring with six substituents Rl-R6, wherein R1-R6
can be any one of the indicated atom or functional groups, as long as at least one of R1-R6 is a hydroxy (-OH) functional
group. Preferably, at least one of R1-R6 is a hydroxy (-OH) functional group and at least one of the remaining substit-
uents R1-R6 contains a carboxylic acid functional group. More preferably, two of R1-R6 are hydroxy (-OH) functional
groups and one of the remaining substituents R1-R6 contains a carboxylic acid functional group. Homogentisic acid,
which is 2,5-dihydroxyphenylacetic acid, is a particularly preferred starting organic compound.
[0069] Various initial concentrations of starting organic compounds in distilled water can be employed and no lower
or upper limits are uniformly required. A low concentration solution of sodium hydroxide, such as 0.1 Normal, may also
be employed as a diluent for the starting organic compound. The appropriate initial concentration of the starting organic
compound or compounds is determined by the
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synthesis yield requirements and inherent requirements, such as the upper limit of aqueous solubility of the starting
organic compound or compounds. Conventional methods are employed to determine the appropriate initial concen-
tration of the starting organic compound or compounds.
[0070] The pH of the aqueous solution containing the starting organic compound or compounds can be adjusted in
step B) to between 8 and 11 by adding aqueous ammonium hydroxide, or other aqueous alkaline oxide or hydroxide,
or aqueous alkaline earth oxide or hydroxide, or aqueous transition metal oxide or hydroxide. Additonally, if the initial
aqueous solution contains a low concentration of base, such as 0.1 Normal sodium hydroxide and the initial solution
pH is too high, an acid such as hydrochloric acid may be employed to adjust the pH to the desired value. Other inorganic
acids may also be employed for pH adjustment. Note that if hydrochloric acid is employed to adjust the pH downwards
from an initial high value, care should be taken to avoid letting the pH go below 8. Acidic conditions below pH 7 should
be avoided in the presence of hydrochloric acid to eliminate the possibility of formation of mutagenic chlorinated humic
acid materials.
[0071] An alkaline periodate salt or alkaline earth periodate salt may be employed as an oxidant or polymerization
initiator of the starting organic compound in step C). Sodium periodate is particularly preferred. The concentration of
the alkaline periodate salt or alkaline earth periodate salt is generally between 10% and 100% of the starting organic
compound or compounds on a molar basis. Thus, if 10 millimoles of starting organic compound is employed, 1 to 10
millimoles of alkaline periodate salt may be employed. Preferably, a molar concentration of periodate which is 10%-
50% of the molar concentration of the starting organic compound or compounds is employed. Most preferably, a molar
concentration of periodate which is 25%-35% of the molar concentration of the starting organic compound or com-
pounds is employed. The exact concentration to be used can be determined by conventional synthetic yield optimization
techniques.
[0072] Alkaline or alkaline earth sulfides or transition metal sulfides can be optionally added to the initial aqueous
solution containing the starting organic compound or compounds following the pH adjustment step B) and immediately
before, at the same time or following the addition of the periodate in step C). Sulfides contribute to the phenolic polymeric
structure, the stability of the structure and its biological activity. Sodium sulfide nonahydrate is a particularly preferred
sulfide. The concentration of the sulfide is generally between 1% and 20% of the starting organic compound or com-
pounds on a molar basis. Thus, if 10 millimoles of starting organic compound is employed, 0.1 to 2 millimoles of sulfide
may be employed. Preferably, a molar concentration of sulfide which is 5%-15% of the molar concentration of the
starting organic compound or compounds is employed. Most preferably, a molar concentration of sulfide which is 8%
to 12% of the molar concentration of the starting organic compound or compounds is employed. The exact concentration
of sulfide to be used can be determined by conventional synthetic yield optimization techniques.
[0073] The pH-adjusted aqueous solution containing the starting organic compound, periodate and optional sulfide
is placed in a water-bath or other thermostat heating device at between 35°C and 80°C for a period of 30 minutes to
100 hours in step D). Alternatively, the aqueous solution itself may be thermostated between 35°C and 80°C for a
period of 30 minutes to 100 hours. A preferred temperature and time is 50°C for 30 minutes.
[0074] Following this period, salts are added to the solution resulting from step D) alone or in combination in step
E). Salts containing boron, calcium and other alkaline earths, iron and other transition metals are preferred. Such salts
additionally contribute to the phenolic polymeric structure, its stability and biological activity. Boric acid or boron-con-
taining-borate salts such as sodium borate are particularly preferred, as are alkaline earth salts, such as calcium sulfate
dihydrate and transition metal salts, such as ferrous sulfate heptahydrate. The concentrations of each of the salts
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employed is generally between 0.1% and 20% of the starting organic compound or compounds on a molar basis.
Preferably, a molar concentration of salt which is 0.2% to 10% of the molar concentration of the starting organic com-
pound or compounds is employed. Most preferably, a molar concentration of salt which is 0.2% to 2% of the molar
concentration of the starting organic compound or compounds, is employed. The exact concentration to be used can
be determined by conventional synthetic yield optimization techniques.
[0075] The solution resulting from step E) is allowed to stand at room temperature with or without stirring for a period
of time from 2 to 48 hours in step F). Any precipitate formed at this stage is removed via conventional centrifugation.
[0076] Molecules are removed from the solution resulting from step F) below about 500 to about 10,000 daltons in
step G). A variety of known conventional techniques can be employed such as preparative chromatography, ultrafil-
tration or dialysis. Molecules are preferably removed from the solution resulting from step F) by employing dialysis in
step G) with a flow-through open-channel or screen membrane apparatus consisting of a sandwich-type membrane
of lower molecular-weight cutoff of 500-10,000 daltons until the conductivity of the solution has dropped to 200 micro-
siemens or less. Most preferably, molecules are removed from the solution resulting from step F) by employing dialysis
in step G) until the conductivity of the solution has dropped to 30 microsiemens or less. A Pall Filtron Ultrasette®
Tangential Flow Device or Mini- Ultrasette® Tangential Flow Device used with a Pall Filtron Ultralab® Specialized Pump
and Reservoir System are preferred for solution dialysis.
[0077] The conductivity of the solution processed in step G) above can conveniently be monitored with a flow-through
conductivity cell and conductivity meter. Alternatively, a simple inexpensive hand-held combination conductivity cell-
conductivity meter (e.g., a Nalcometer Model MLN) can be employed.
[0078] Before removing the water from the solution in step H) above, the solution resulting from step G) above can
be further dialyzed with a flow-through apparatus consisting of a sandwich-type membrane of molecular weight cutoff
of 50,000 daltons. In this case the filtrate solution, not the retentate, is saved for further concentrating and processing
according to steps H) and I). The resultant product will have a molecular-weight range of 500-50,000 daltons.
[0079] If the solution resulting from either steps G) or H) above is to be stored as an aqueous solution for long periods
of time for later application or use, for example as an anti-viral treatment solution, anti-viral therapy, anti-microbial
therapy, a spray-on fertilizer or soil amendment, it can be filtered through standard 0.2 to 0.4 micron filters to remove
bacteria and viruses, that is, can be made sterile by filtration. Alternatively, the aqueous solution from either steps G)
or H) can be autoclaved for 5-60 minutes at 100-150° C to produce a sterile solution.
[0080] A final optional step I) in the process of the present invention involves removing water from the solution
resulting from step H). When freeze-drying is employed as the method of water removal in step I) above, the resultant
product is a light fluffy dark-colored powder that is subject to static electricity effects. To minimize these effects, a small
amount of mannose or other sugar can be added to the solution resulting from step H) just prior to freeze-drying. Water
removal from the product can be carried out by means other than freeze-drying in step I) above, such as by heat
evaporation with or without vacuum, by rotary evaporation, by spray-drying, or by any other solvent-removal technique
that is convenient as well as economical for aqueous solutions. The dried powder obtained from step I) above can be
autoclaved for 15-30 minutes at 100-120° C to produce a sterile powder.
[0081] The synthetic humic acid materials produced according to the chemical processes and separation and isola-
tion procedures of the present invention exhibit the physicochemical properties and attributes of typical naturally-oc-
curring commercially-available humic acids and other soil extracts.
[0082] A facile method of examining the physicochemical characteristics of the product yielded by steps A) through
H) above, or by modifications thereto, is high-performance liquid chromatography (HPLC). The chromatographic fin-
gerprint pattern so obtained from HPLC also offers a convenient means of comparing one product with another, as
well as comparing each of the synthetic products with naturally-occurring humic acids and other soil-extract materials.
The HPLC method is thus used to determine the reproducibility of the physiochemical properties and attributes of the
synthetic phenolic polymeric materials, as well as to determine if the aformentioned properties and attributes simulate
the physiochemical properties and attributes of typical commercial-available natural humic acids and other soil extracts.
The latter determination of simulation is done in the conventional manner employing HPLC; e.g., by visually and quan-
titatively comparing the HPLC chromatographic fingerprint patterns of the materials. The fingerprint patterns of the two
materials, one synthetic and one natural, need not be 100% identical to conclude that the physiochemical properties
and attributes of the synthetic phenolic polymeric material simulates the physiochemical properties and attributes of
the natural humic acid. An approximate correspondence between the aforementioned HPLC fingerprint patterns is all
that is required to conclude that the synthetic material simulates the natural material. In general, even a 75% visual
correspondence in 2 HPLC fingerprint patterns is all that is necessary to conciude that one material simulates another.
A useful fingerprint pattern for natural as well as synthetic soil extract materials can be obtained as follows. The column
is comprised of a packing, typically reversed-phase polymer PRP-1 (Hamilton Co.), of particle size 5 microns, and
being 150 millimeters in length by 4.1 millimeters inside diameter. The mobile phase is comprised of three solutions.
Solution A is 0.1 Normal aqueous sodium hydroxide. Solution B is 0.05 Normal of so-called Prideaux universal buffer,
which is made by combining 4.25 grams of sodium nitrate (NaNO3), 12.37 grams of boric acid (H3BO3), 23.06 grams
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of phosphoric acid (H3PO4), and 12.01 grams of acetic acid (CH3CO2H) with 4 liters of distilled water. Solution C is
100% methanol (CH3OH). The mobile-phase gradient employed for an HPLC run consists of 40% solution A plus 60%
solution B at the beginning, which composition is changed in a linear manner to 100% solution A after 20 minutes. The
mobile phase is then changed linearly again to 10% A plus 90% C over the next 5 minutes, which final composition is
held for the purpose of a column wash for the next 35 minutes. The mobile-phase flow rate is 1 milliliter per minute.
The detector is UV-Visible, which is set at 340 nanometers. The chart speed is typically 0.5 centimeter per minute.
The sample loop size is 5-20 microliters. Solutions are prepared for analysis by dissolving 1-10 grams of dried sample
in 100 milliliters of 0.1 normal aqueous sodium hydroxide of pH 8-10.
[0083] The chemical processes and separation and isolation procedures of the present invention are suitable for
scaleup directly to industrial levels that provide economically acceptable yields. The chemical processes and separation
and isolation procedures of the present invention can produce synthetic product yields approaching 100%. More typ-
ically, approximately 0.08 to 0.65 g of synthetic humic acid can be produced from 10 millimoles of starting organic
compound or compounds in 300 ml. These procedures can be scaled up to pharmaceutical production scales employing
10,000 to 20,000 liters or more of initial solution containing the starting organic compound or compounds. A total yield
of between approximately 2.7 and 21.7 kg of synthetic humic acid can be achieved utilizing a 10,000 liter thermally
jacketed stainless steel tank and a concentration of starting organic compound of 10 millimoles per 300 ml. A single
anti-viral treatment may employ milligram amounts of synthetic humic acid. 20 kg of synthetic humic acid represents
2 million units of anti-viral product at 10 mg per unit. Even at a treatment cost of $ 0.10 per unit, this represents $
200,000 of synthetic humic acid. Since the starting organic compounds utilized in the present invention are relatively
inexpensive, the synthesis yields of the chemical processes and separation and isolation procedures of the present
invention are economically very acceptable.
[0084] Examples 1 through 9 are illustrative of the variety of starting organic compounds that can be employed in
the process of the present invention. It was not considered necessary to carry out all steps of the process of the present
invention to illustrate starting compound variety. More particularly, Examples 1 through 9 are illustrative of all steps of
the process of the invention with the exception of step E).

EXAMPLE 1

[0085] Preparation of a synthetic humic acid from 2,5-dihydroxybenzoic acid (gentisic acid). The starting organic
compound is shown in Table 1, and consists of R, = -CO2H, R2,R5 = -OH, and R3,R4,R6 = -H. 1.55 grams (10 millimoles)
of gentisic acid is dissolved in 300 milliliters of 0.1 Normal aqueous sodium hydroxide (NaOH). The solution pH is
adjusted to 8.5 with 6 Normal HCl. 0.54 gram of sodium periodate (NaIO4; 2.5 millimoles) is added, and the solution
is placed in a water-bath at 50° C for 30 minutes. The solution is allowed to stand at room temperature overnight. Any
precipitate is removed by centrifugation. The solution is dialyzed with a 3,000-dalton cut-off flow-through open-channel
or screen membrane system (Pall Filtron: Ultrasette® 7 Tangential Flow Device or Mini-Ultrasette® 7 Tangential Flow
Device used with a Pall Filtron Ultralab® 7 Specialized Pump and Reservoir System) to a conductivity of 30 microsie-
mens or less against distilled water. The dialysis apparatus is then used to concentrate the solution to about 200
milliliters. The solution can be saved at this point for further use as an aqueous solution; or it can be freeze-dried to a
powder. (0.05-0.2 gram of mannose or other suitable carbohydrate can be added to the solution prior to freeze-drying
to reduce static electricity effects associated with the freeze-dried powder.) The yield of synthetic soil extract is 0.2 gram.
[0086] The following examples 2-9 employ the synthesis procedure of Example 1 beginning with the adjustment of
solution pH.

EXAMPLE 2

[0087] Preparation of a synthetic humic acid from 3,4-dihydroxyphenylacetic acid (homoprotocatechuic acid). The
starting organic compound, 3,4-dihydroxyphenylacetic acid, is shown in Table 1, and consists of R1 = -CH2CO2H, R3,
R4 = -OH, and R2,R5,R6 = -H. 1.68 grams (10 millimoles) of homoprotocatechuic acid is dissolved in 300 milliliters of
0.1 Normal aqueous sodium hydroxide (NaOH). The remaining procedure follows that of Example 1. The yield of
synthetic soil extract is 0.24 gram.

EXAMPLE 3

[0088] Preparation of a synthetic humic acid from dl-(3,4-dihydroxyphenyl)hydroxyacetic acid (dl-3,4-dihydroxyman-
delic acid). The starting organic compound, dl-(3,4-dihydroxyphenyl)hydroxyacetic acid is shown in Table 1, and con-
sists of R1 = -CH(OH)CO2H, R3,R4 = -OH, and R2,R5,R6 = -H. 1.84 grams (10 millimoles) of dl-3,4-dihydroxymandelic
acid is dissolved in 300 milliliters of 0.1 Normal aqueous sodium hydroxide (NaOH). The remaining procedure follows
that of Example 1. The yield of synthetic soil extract is 0.08 gram.
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EXAMPLE 4

[0089] Preparation of a synthetic humic acid from aurintricarboxylic acid The chemical structure of the starting organic
compound is shown in Table 2. 4.2 grams (10 millimoles) of aurintricarboxylic acid is dissolved in 300 milliliters of 0.1
Normal aqueous sodium hydroxide (NaOH). The remaining procedure follows that of Example 1. The yield of synthetic
soil extract is 4.7 grams.

EXAMPLE 5

[0090] Preparation of a synthetic humic acid from 3-(3,4-dihydroxyphenyl)propenoic acid (caffeic acid). The starting
organic compound is shown in Table 1, and consists of R1 = -CHCHCO2H, R3,R4 = -OH, and R2,R5,R6 = -H. 1.80
grams (10 millimoles) of caffeic acid is dissolved in 300 milliliters of 0.1 Normal aqueous sodium hydroxide (NaOH).
The remaining procedure follows that of Example 1. The yield of synthetic soil extract is 0.65 gram.

EXAMPLE 6

[0091] Preparation of a synthetic humic acid from tetrahydroxybenzoquinone. The chemical structure of the starting
organic compound is shown in Table 2. 1.72 grams (10 millimoles) of tetrahydroxybenzoquinone is dissolved in 300
milliliters of 0.1 Normal aqueous sodium hydroxide (NaOH). The remaining procedure follows that of Example 1. The
yield of synthetic soil extract is 0.016 gram.

EXAMPLE 7

[0092] Preparation of a synthetic humic acid from 1,4-dihydroxybenzene (hydroquinone). The starting organic com-
pound is shown in Table 1, and consists of R1,R4 = -OH, and R2,R3,R5,R6 = -H. 1.10 grams (10 millimoles) of hydro-
quinone is dissolved in 300 milliliters of 0.1 Normal aqueous sodium hydroxide (NaOH). The remaining procedure
follows that of Example 1. The yield of synthetic soil extract is 0.16 gram.

EXAMPLE 8

[0093] Preparation of a synthetic humic acid from 3,4,5-trihydroxybenzenoic acid (gallic acid). The starting organic
compound is shown in Table 1, and consists of R, = -CH2CO2H, R3,R4,R5 = -OH, and R2,R6 = -H. 1.70 grams (10
millimoles) of gallic acid is dissolved in 300 milliliters of 0.1 Normal aqueous sodium hydroxide (NaOH). The remaining
procedure follows that of Example 1. The yield of synthetic soil extract is 0.10 gram. EXAMPLE 9
[0094] Preparation of a synthetic humic acid from 2,5-dihydroxyphenylacetic acid (homogentisic acid). The starting
organic compound is shown in Table 1, and consists of R1 = -CH2CO2H, R2,R5 = -OH, and R3,R4,R6 = -H. 1.68 grams
(10 millimoles) of homogentisic acid is dissolved in 300 milliliters of 0.1 Normal aqueous sodium hydroxide (NaOH).
The remaining procedure follows that of Example 1. The yield of synthetic soil extract is 0.20 gram.
[0095] The following Examples 10-13 are illustrative of the entire process of the present invention including step E).
Examples 10-13 illustrate that the synthetic humic acid materials produced according to the chemical processes and
separation and isolation procedures of the present invention exhibit the physicochemical properties and attributes of
typical naturally-occuring commercially-available humic acids and other soil extracts. Examples 10-13 also illustrate
that the therapeutic indications of the synthetic humic acids produced according to the chemical processes and sep-
aration and isolation procedures of the present invention are those of soil extracts and humic acids in general, that is
to say for viral-related and other disorders and diseases of inflammatory, microbial and other origin.

EXAMPLE 10

[0096] Preparation of another synthetic humic acid from 2,5-dihydroxyphenylacetic acid (homogentisic acid). The
starting organic compound is shown in Table 1, and consists of R1 = -CH2CO2H, R2,R5 = -OH, and R3,R4,R6 = -H. 1.0
gram (6 millimoles) of homogentisic acid is dissolved in 300 milliliters of 0.1 Normal aqueous sodium hydroxide (NaOH).
The solution pH is adjusted to 8.5 with 6 Normal HCl. 0.32 gram of sodium periodate (NaIO4; 1.5 millimole) and 0.12
gram of sodium sulfide nonahydrate (Na2S•9H2O; 0.5 millimole) are added, and the solution is placed in a water-bath
at 50° C overnight. 0.001 gram of boric acid (H3BO3; 0.016 millimole), 0.021 gram of ferrous sulfate heptahydrate
(FeSO4.7H2O; 0.075 millimole), and 0.006 gram of calcium sulfate dihydrate (CaSO4•2H2O; 0.035 millimole) are added
and the solution is stirred for 2 hours at room temperature. Any precipitate is removed by centrifugation. The solution
is dialyzed with a 3,000-dalton cut-off flow-through open-channel or screen membrane system (Pall Filtron: Ultrasette®
7 Tangential Flow Device or Mini-Ultrasette® 7 Tangential Flow Device used with a Pall Filtron Ultralab® 7 Specialized
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Pump and Reservoir System) to a conductivity of 30 microsiemens or less against distilled water. The dialysis apparatus
is then used to concentrate the solution to about 200 milliliters. The solution can be saved at this point for further use
as an aqueous solution; or it can be freeze-dried to a powder. (0.05-0.2 gram of mannose or other suitable carbohydrate
can be added to the solution prior to freeze-drying to reduce static electricity effects associated with the freeze-dried
powder.) The yield of synthetic soil extract is 0.23 gram. The HPLC trace of the synthetic soil extract obtained in this
Example is illustrated in Figure 1. Peaks 1-6 are produced by this example. Peak 5 is under the shoulder of Peak 4
and not overtly apparent. A mathematical first derivative of the detector signal versus time can more clearly show Peak
5. Figure 2 shows the HPLC trace of a typical commercially-available natural humic acid. Peak 6 in Figures 1 and 2 is
produced by a column wash with 90-100% v/v methanol and also contains synthetic humic acid. It can be seen that
with the exception of the relative amounts of material in Peaks 2,4 and 6, the remainder of the HPLC traces in Figures
1 and 2 are essentially equivalent. Thus, the synthetic procedure of the present invention produced a humic acid
material with physicochemical characteristics that are essentially equivalent to those of a commercially-available soil
extract.

EXAMPLE 11

[0097] Preparation of still another synthetic humic acid from 2,5-dihydroxyphenylacetic acid (homogentisic acid). The
starting organic compound is shown in Table 1, and consists of R1 = -CH2CO2H, R2,R5 = -OH, and R3,R4,R6 = -H. 1.68
gram (10 millimoles) of homogentisic acid is dissolved in 300 milliliters of 0.1 Normal aqueous sodium hydroxide
(NaOH). The solution pH is adjusted to 8.5 with 6 Normal HCl. 0.75 gram of sodium periodate (NaIO4; 3.5 millimoles)
and 0.24 gram of sodium sulfide nonahydrate (Na2S•9H2O; 1 millimole) are added, and the solution is placed in a
water-bath at 50°C overnight. 0.006 gram of boric acid (H3BO3; 0.1 millimole), 0.28 gram of ferrous sulfate heptahydrate
(FeSO4.7H2O; 1 millimole), and 0.017 gram of calcium sulfate dihydrate (CaSO4•2H2O; 0.1 millimole) are added and
the solution is stirred for 48 hours at room temperature. Any precipitate is removed by centrifugation. The solution is
dialyzed with a 3,000-dalton cut-off flow-through open-channel or screen membrane system (Pall Filtron: Ultrasette™
7 Tangential Flow Device or Mini-Ultrasette™ 7 Tangential Flow Device used with a Pall Filtron Ultralab™ 7 Specialized
Pump and Reservoir System). The dialysis apparatus is then used to concentrate the solution to about 200 milliliters.
The solution can be saved at this point for further use as an aqueous solution; or it can be freeze-dried to a powder.
(0.05-0.2 gram of mannose or other suitable carbohydrate can be added to the solution prior to freeze-drying to reduce
static electricity effects associated with the freeze-dried powder.) The yield of synthetic soil extract is 0.47 gram. The
HPLC trace of the synthetic soil extract obtained in this Example is identical to that described in Example 10 and
illustrated in Figure 1.

EXAMPLE 12

[0098] Anti-viral properties of synthetic humic acid prepared according to Examples 10 and 11. Several hundred
milligrams of synthetic humic acid are prepared according to the procedures of Examples 10 and 11. The antiviral
properties of these materials was assessed according to the following methods:
[0099] Jurkat cells obtained from the American Type Culture Collection (Rockville, Maryland) are subcultured every
fifth day using RPMI-1640 medium supplemented with 2 millimolar L-glutamine and 15 percent by volume fetal bovine
serum (FBS). Cell counts are determined with a Coulter particle counter (Coulter Corporation, Hialeah, Florida). The
cells are infected with an HIV-1 plasmid construct, pNL4-3 (A. Adachi, H. E. Gendleman, S. Koenig, T. Folks, R. Willey,
A. Rabson, and M. A. Martin, J. Virol. 1986, 59, 284-291; cell cultures thereby treated produce high levels of HIV-1,
approximately 1 x 107 particles per milliliter, as measured by electron microscopy). The infected cells are then cultured
in complete medium comprised of RPMI-1640 supplemented with 2 millimolar L-glutamine, 15 percent by volume fetal
calf serum, and 1 percent by volume Pen-Strep (100 Units of Penicillin and 100 milligrams of Streptomycin per milliliter).
The cells are monitored for approximately four weeks prior to use in order to ensure stable HIV-1 production.
[0100] Prior to testing the anti-viral efficacy of the synthetic humic acid, Jurkat cell culture supernatants are first
tested for HIV-1 p24 production to establish a pretreatment baseline. After confirming the level of virus production, the
growth medium is changed and the cell number is adjusted to 1.5 x 106 cells per milliliter. Then, two days prior to
administering the synthetic humic acid to be tested, equal volumes of transfected cells are admixed with normal, un-
treated cells to bring the level of virus production to within the range of the HIV-1 p24 immunoassay. After 24 hours, a
known quantity of synthetic humic acid is added to the cell blend. The determination of HIV-1 p24 expression after a
given number of days following synthetic humic acid administration is carried out with a solid-phase assay designed
for HIV-1 antigens (HIVAG-1; Abbott Laboratories, Diagnostic Division, Abbott Park, Illinois; Abbott Quantum II ELISA
reader and data reduction module 1.21).
[0101] FIG. 3 shows the effect of the synthetic humic acid prepared as described in Examples 10 and 11 on the p24
expression of HIV-positive cells as measured according to the procedures of Example 12. Example 11a in Figure 3
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was prepared exactly according to the procedure of Example 11. Example 11b in Figure 3 was prepared according to
the procedure of Example 11 with the additional step of freeze-drying the final solution. Shown for comparison are the
results obtained with natural humic acid that was subjected to dialysis as described in Examples 1-11; and natural
humic acid that was subjected to dialysis with subsequent freeze-drying as described in Examples 1-11. The results
show significant reductions in p24 expression for all samples. Additionally, at day 12, no p24 was detected within the
experimental error of the method ( none greater than the C- control ).

EXAMPLE 13

[0102] Toxicity of synthetic humic acid prepared according to Example 10. Several hundred milligrams of synthetic
humic acid are prepared according to the procedure of Example 10.
[0103] Five units of 450 milliliters each of whole human blood are collected into CP2D/AS-3 Leukotrap RC-PL sys-
tems. The blood is rested for 3 hours at room temperature. Each sample is weighed, and then centrifuged at 2820
revolutions per minute (2312 gravities) for 3 minutes, 44 seconds. The blood samples are then expressed through
ATS-LPL filters into platelet storage bags. The filtration time is noted. The LR-PRP is centrifuged at 3600 revolutions
per minute (3768 gravities) for 7 minutes. All but about 55 grams of platelet poor plasma is removed from each sample.
The platelet concentrates are rested for 90 minutes at room temperature, and are then weighed and placed in a platelet
incubator. RCM1 filters are primed with AS-3 solution. The primary bags are hung at a height of 60 inches above empty
AS-3 bags, such that filtration occurs by gravity. The filtration time is noted, and the LR-RCC systems are sealed off
3 inches below the RCM1 filters. Each RCM1 filter together with 6 inches of tubing and the LR-RCC, including the
donor identification tube segment, are weighed. Samples are taken at this point for post-filtration testing (LR-RCC). At
day 1 sufficient synthetic humic acid is added to each platelet concentrate so as to make its concentration 25 micrograms
per milliliter. Treated platelet concentrates are then incubated in a platelet incubator for 1 hour, following which samples
of each platelet concentrate are taken for testing. Subsequent samples are also taken on day 5 for further testing.
[0104] Table 3 shows the effect of the synthetic humic acid prepared as described in Example 10 on the viability of
platelet concentrates as measured according to the procedures of this Example. The results are all nominal, that is,
the synthetic humic acid has no effect on platelet viability (i.e., is nontoxic). These results are particularly noteworthy,
as blood platelets are known to be sensitive to a variety of chemical agents. It is for this reason that few safe anti-viral
treatments are available for blood platelets.
[0105] Examples 12 and 13 illustrate that synthetic humic acids prepared according to the above processes and
separation and isolation procedures of the present invention can be combined in anti-viral amounts with blood products
to form blood product compositions. Synthetic humic acids may be added in anti-viral amounts to human or animal
blood products such as whole blood, blood plasma, blood platelets or other blood products containing blood fractions
such as haemophilia factor VIII, haemophilia factors IX and V, albumin, IgG, IgM or other blood proteins or blood
materials to reduce or eliminate viral activity. Synthetic humic acids may be added in anti-viral amounts to both liquid
and solid blood products. Synthetic humic acid will have application to blood materials including all blood materials
where the solvent/detergent (SD) treatment applies. In direct contrast to the SD treatment, which is ineffective for
nonenveloped viruses, synthetic humic acid prepared according to the present invention has anti-viral activity against
both lipid enveloped and nonenveloped viruses and thus has broader application. An anti-viral amount of synthetic
humic acid is an amount that is known from the prior art regarding anti-viral amounts of humic acids to be useful in
reducing or eliminating viral activity. Generally, an anti-viral amount useful in blood product compositions for reducing
or eliminating viral activity in liquid blood product compositions is a concentration of synthetic humic acid
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between 5 and 1000 micrograms per milliliter of liquid blood product composition. This same concentration range
applies to solid blood product compositions containing dried synthetic humic acid upon dissolution in solution prior to
use. The exact amount to be utilized to reduce or eliminate viral activity depends upon the particular virus and blood
product and can be determined with conventional anti-viral test procedures known in the art. Whole blood, blood plasma
or other blood products suspected to be contaminated or contaminated with HIV or hepatitus virus can be modified,
for example, with the addition of about 10 to about 200 micrograms per milliter of synthetic humic acid. Examples 14
and 15 are illustrative of blood product compositions containing anti-viral amounts of synthetic humic acid prepared
according to the processes and separation and isolation procedures of the present invention.

Example 14

[0106] Whole human blood composition containing 25 ug/milliliter of a synthetic humic acid from 2,5-dihydroxyphe-
nylacetic acid (homogentisic acid). The blood product composition follows:

Example 15

[0107] Human haemophilia factor VIII composition containing a synthetic humic acid from 2,5-dihydroxyphenylacetic
acid (homogentisic acid). The blood product composition follows:

[0108] Synthetic humic acids prepared according to the above processes and separation and isolation procedures
of the present invention can be utilized in anti-viral amounts as defined above in methods for reducing or eliminating
the amount of virus in human or animal blood products. Generally, such methods involve contacting the blood product
in some way with an anti-viral amount of synthetic humic acid. Various means of contacting can be employed, such as
direct injection of a sterile solution containing said anti-viral amount into said blood product. A particularly preferred
method involves the usage of so-called "dual bag" technology for intravenous solutions. This method employs a plastic
bag with two separate chambers and a connecting path between them. The two chambers may vary in volume and
the volume ratio between them. The two chambers may contain two different drugs or for the purpose of employing
the present invention, a blood product in one chamber and the synthetic humic acid in the other chamber. The con-
necting path is closed until the product is ready to be used. The path can be opened with a valve arrangement or by
breaking a seal between the two chambers. The seal is typically broken without compromising the sterility of the prod-
ucts in both chambers. Dual bag sterile solution technology is available from Abbott Laboratories in Illinois, McGaw in
California and other companies. Alternatively, a blood product may be contacted with an anti-viral amount of synthetic
humic acid during the processing of the blood product prior to or including the final processing step wherein the blood
product is placed into its final container for patient use. Due to the nontoxic nature of synthetic humic acid as prepared
herein, it is not necessary to separate the humic acid from the blood product prior to use of the blood product. It has
already been disclosed herein that it is necessary to separate the detergents in the solvent/detergent (SD) blood treat-
ment method from the blood product utilizing extraction with soybean or castor oil and chromatography on insolubilized
C18 resin. Methods for reducing or eliminating the amount of virus in human blood products employing synthetic humic
acid have an additional advantage over the SD methods in that unlike the SD methods, both lipid enveloped and
nonenveloped viruses can be inactivated. Additionally, unlike various heat treatments or ultraviolet light irradiation of
blood products, essentially no loss of blood product is observed with synthetic humic acid treatment methods. Methods
for reducing or eliminating the amount of virus in blood products employing synthetic humic acid can be combined with
the solvent/detergent (SD) blood treatment method or other blood treatment methods, including heat treatments, ul-
traviolet irradiation or other methods. One or more of the aforementioned blood treatment methods may be combined
with the humic acid treatment method.
[0109] Example 16 illustrates that synthetic humic acids prepared according to the above processes and separation
and isolation procedures of the present invention can be utilized in anti-viral amounts in methods for reducing the
amount of virus in human blood products.

Whole human blood 1 liter
Synthetic humic acid 25 mg

Human haemophilia factor VIII 1-5ml vial*
Synthetic humic acid 125 ug

*Note: This is a vial containing sterile highly purified lyophilized factor VIII concentrate intended for dilution with 5ml of sterile injectable saline and
containing 3900 units (IU) of factor VIII at a concentration of 100 IU/mg of protein.
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Example 16

[0110] Method for the reduction of the amount of virus in human blood bags with the use of synthetic humic acid
from 2,5-dihydroxyphenylacetic acid (homogentisic acid). The antiviral properties of the synthetic humic acid material
prepared according to the procedure of Example 10 are assessed according to the following methods: In this example,
Bovine Viral Diarrhea Virus (BVDV) is utilized as an indicator virus for anti-viral activity. BVDV is a lipid-enveloped virus
and is known to be a good indicator virus for anti-viral activity, including anti-human immunodeficiency virus activity. A
titered virus stock of BVDV at a TCID 50 of 10E-7 is prepared. Twelve blood bags containing blood platelets are obtained
(one for each humic acid concentration, 0,10,50 and 100 ug/ml, performed in triplicate). The method for the reduction
of the amount of virus in human blood bags with the use of synthetic humic acid involves a simple addition of a sterile
volumetric amount of synthetic humic acid in aqueous solution to each blood bag. Specifically, a sterile liquid aliquot
of a 100 ug/ml concentration of synthetic humic acid in distilled water is added to each blood bag containing between
40 and 60 ml of blood product such that the final concentration of humic acid was 10, 50 or 100 ug/ml. Bags are sampled
at the following intervals: T0 hours as a pre-inoculation control; T1 hour post inoculation with the virus stock (at T1
hour post inoculation the humic acid is added); at T2 hours post inoculation another sample is pulled. Additional samples
are pulled at T24 hours, T72 hours and T120 hours. Quantitative virus cultures are prepared from the pulled samples
and the resulting TCID 50s and log reductions are determined for each humic acid concentration. The results of the
testing show that synthetic humic acid prepared according to the present invention can successfully be used in methods
for reducing the amount of virus in human blood products.
[0111] Synthetic humic acid prepared according to the above processes and separation and isolation procedures of
the present invention can be utilized in anti-viral amounts in compositions for treating or preventing human or animal
viral diseases. Synthetic humic acid containing compositions are suitable for treating or preventing human or animal
viral diseases for which natural humic acid materials have been shown to be useful. Thus, synthetic humic acid com-
positions are suitable for treating or preventing human disease caused by Human Immunodeficiency Virus (HIV), Her-
pes Simplex Virus and other human viruses. Synthetic humic acid compositions are also suitable for treating or pre-
venting diseases caused by the entire picomavirus family including the current five known genera of viruses: (1) aph-
thoviruses, (2) cardioviruses, (3) hepatoviruses (previously classified as enteroviruses), (4) renteroviruses (which main-
ly constitute a combination of the previous genera rhinovirus and enterovirus), and (5) a new genus, with a single
representative to date, the echovirus 22. Compositions suitable for various routes of administration and particular viral
diseases can be prepared. An anti-viral amount of synthetic humic acid for a particular viral disease can be determined
from the known anti-viral amount of natural humic acid known to be useful for the same particular viral disease. A
variety of compositions comprising an anti-viral amount of synthetic humic acid and at least one physiologically ac-
ceptable excipient can be prepared. Compositions comprising physiologically acceptable excipients suitable for intra-
venous injection, intramuscular injection, topical application, oral ingestion, nasal spray administration, metered-dose
inhalation administration and vaginal and anal suppository administration can be prepared with known excipients and
methods. Examples 17-21 are illustrative of the foregoing compositions.

Example 17

[0112] Injectible solution composition for treating human immunodeficiency virus (HIV) infection' containing an anti-
viral amount of synthetic humic acid from 2,5-dihydroxyphenylacetic acid (homogentisic acid) and injectible solution
excipients:

[0113] The pH of the above solution can additionally be adjusted to 7.4 with 1 Normal sodium hydroxide prior to
adding all of the water. This injectable solution composition can be prepared by conventional methods for preparing
injectable sterile solutions.

Example 18

[0114] Topical ointment composition for treating human herpes simplex virus (HSV-I or HSV-II) infection containing
an anti-viral amount of synthetic humic acid from 2.5-dihydroxyphenylacetic acid (homogentisic acid) and topical for-
mulation excipients:

Sodium chloride 9.00 gram
Synthetic humic acid 500 mg
Distilled water q.s. to 1 liter
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Example 19

[0115] Topical cream composition for treating human herpes simplex virus (HSV-I or HSV-II) infection containing an
anti-viral amount of synthetic humic acid from 2,5-dihydroxyphenylacetic acid (homogentisic acid) and topical formu-
lation excipients:

Example 20

[0116] Topical solution composition for treating human herpes simplex virus (HSV-I or HSV-II) infection containing
an anti-viral amount of synthetic humic acid from 2,5-dihydroxyphenylacetic acid (homogentisic acid) and topical for-
mulation excipients:

Example 21

[0117] Ingestible lozenge composition for treating human immunodeficiency virus (HIV) infection containing an anti-
viral amount of synthetic humic acid from 2,5-dihydroxyphenylacetic acid (homogentisic acid) and ingestible lozenge
excipients:

Other excipients may also be added to the above composition. Colorants such as D&C Red No. 33, FD&C Red No.
40 or other colorants may be used. Other flavoring agents may also be utilized in lozenge formulations as well pre-
servatives other than cetylpyridinium chloride. The aforementioned excipients as well as other excipients not mentioned
are all known in the art and can be employed in amounts previously used in lozenge formulas. The composition of
Example 21 is also useful for treating the common cold, which is caused by members of the rhinovirus family. Nasal
spray compositions containing synthetic humic acid are also particularly useful for treating the common cold.
[0118] Compositions comprising physiologically acceptable excipients suitable for disinfection and preservation of
medical devices can be prepared with known excipients and methods. A variety of medical devices which contact the
body can be disinfected or preserved with compositions containing synthetic humic acid. These medical devices can
be disinfected or preserved before or after bodily contact to prevent viral infection. Contact lenses, intraocular lenses,

Synthetic humic acid 3.0 gram
Cetostearyl alcohol 27 gram
Liquid paraffin 20 gram
White soft paraffin 50 gram

Synthetic humic acid 2.4 gram
Cetosteryl alcohol 5 gram
Liquid paraffin 50 gram
Distilled water add to 100 gram

Synthetic humic acid 2.4 gram
Sodium sulfide 1.0 gram
Colloidal sulfur 1.4 gram
Sodium chloride 2.2 gram
Potassium sorbate 0.2 gram
Distilled water q.s. to 100 ml

Note that the above composition contains the same amount of humic acid disclosed by Wagner in German
patent DE 3830333.

Synthetic humic acid 500 mg
Menthol 3.6 mg
Cetylpyridinium chloride 1.4 mg
Cherry flavor 100 mg
Glucose 500 mg
Sucrose 500 mg
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dental prostheses, implantable medical devices such as heart valves and medical instruments which contact the body
such as endoscopes and catheters can be disinfected or preserved with compositions containing synthetic humic acid.
[0119] Synthetic humic acid prepared according to the above processes and separation and isolation procedures of
the present invention can be utilized in anti-microbial amounts in compositions for treating or preventing human or
animal microbial diseases. An anti-microbial amount of synthetic humic acid is an amount that is known from the prior
art referenced herein regarding anti-microbial amounts of humic acids to be useful in reducing or eliminating microbial
activity. Generally, an anti-microbial amount useful in product compositions for reducing or eliminating microbial activity
in liquid product compositions is a concentration of synthetic humic acid between 50 and 2000 micrograms per milliliter
of liquid product composition. This same concentration range applies to solid product compositions containing dried
synthetic humic acid upon dissolution in solution prior to use. Cronje et al., U.S. 4,999,202, discloses bacteriocidal or
bacteriostatic compositions comprising humic acid with higher concentrations. The concentrations employed by Cronje
et al. can also be employed herein. The exact amount to be utilized to reduce or eliminate microbial activity depends
upon the particular microorganism and product and can be determined with conventional anti-microbial test procedures
known in the art. The synthetic humic acids of the present invention have anti-microbial activity comparable to the
activity of natural humic acids and other synthetic humic acids referenced herein. Thus, the synthetic humic acids of
the present invention will have activity against cryptosporidium species, C.albicans, Ent. cloacae, Prot. vulgaris, Ps.
aeruginosa, S. typhimurium, St. aureus, St. epidermidis, Str. pyrogenes, Str. mutans, E. coli and other organisms. A
variety of compositions comprising an anti-microbial amount of synthetic humic acid and at least one physiologically
acceptable excipient can be prepared. Compositions comprising physiologically acceptable excipients suitable for in-
travenous injection, intramuscular injection, topical application, oral ingestion, nasal spray administration, metered-
dose inhalation administration and vaginal and anal suppository administration can be prepared with known excipients
and methods. The topical compositions of Examples 18-20 also have anti-microbial activity and are illustrative of anti-
microbial compositions. Compositions comprising physiologically acceptable excipients suitable for disinfection and
preservation of medical devices such as contact lenses can be prepared with known excipients and methods. A variety
of medical devices which contact the body can be disinfected or preserved with compositions containing synthetic
humic acid. These medical devices can be disinfected or preserved before or after bodily contact to prevent microbial
infection. Contact lenses, intraocular lenses, dental prostheses, implantable medical devices such as heart valves and
medical instruments which contact the body such as endoscopes and catheters can be disinfected or preserved with
compositions containing synthetic humic acid. Example 22 which follows is illustrative of a composition suitable for
disinfection and preservation of contact lenses. Example 22 is illustrative of a one bottle contact lens multipurpose
disinfecting, preservation (storage), cleaning, rinsing and rewetting solution. This solution provides the necessary an-
tibacterial disinfection activity required by U.S. FDA disinfection efficacy guidelines for contact lens solutions. This
solution is nontoxic and extremely comfortable for the eye and thus can be placed directly in the contact lens user's
eye without further rinsing with a separate saline solution. The solution can be used with all contact lenses such as
conventional hard, soft, rigid, gas permeable and silicone lenses but is preferably employed with soft lenses such as
those commonly referred to as hydrogel lenses prepared from monomers such as hydroxyethylmethacrylate, vinylpyr-
rolidone, glycerolmethacrylate, methacrylic acid or acid esters and the like. Proteolytic enzymes used for cleaning
contact lenses, such as those disclosed in U.S. Patent No. 5,356,555 can also be combined with contact lens multi-
purpose solutions containing synthetic humic acid prepared according to the methods of the present invention. The
methods of combining proteolytic enzymes with synthetic humic acid containing multipurpose solutions and the
amounts of enzyme and excipients to be employed are the same as disclosed in U.S. Patent No. 5,356,555.
Generally, for the purposes of the present invention an aqueous solution containing from 0.0010 w/v% to less than or
equal to 0.0100 w/v% of the synthetic humic acid disinfecting agent may be used as a contact lens multipurpose
solution. Contact lens multipurpose solutions containing synthetic humic acid prepared according to the methods of
the present invention have advantages over the prior art contact lens multipurpose solutions containing other disin-
fecting agents. Synthetic humic acid containing multipurpose solutions achieve equal or greater disinfection efficacy
while providing greater comfort for the contact lens wearer. This is a result of the inherently lower cytotoxicity or toxicity
of synthetic humic acid disinfecting agents as compared to prior art disinfecting agents which are presently in use for
contact lens multipurpose solutions. The advantages of synthetic humic acid for contact lens applications are also a
result of their anionic and neutral polymeric nature. Current contact lens multipurpose solutions contain cationic poly-
meric disinfecting agents such as polyhexamethylenebiguanide (PHMB) and polyquatemium 1 which have a much
higher affinity for the inherently neutral to anionic contact lens polymers. However, the synthetic humic acid prepared
according to the present invention is a colored material. Solutions at a concentration of 0.0025 w/v% are very light
brown. Thus, for cosmetic reasons, not all solutions may be acceptible. However, because they are neutral to anionic
polymers, synthetic humic acid will have a low affinity for plastic materials and therefore the materials will not be dis-
colored if the synthetic humic acid compositions are formulated properly.
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Example 22

[0120] One-bottle contact lens multipurpose disinfecting, preservation (storage), cleaning, rinsing and re-wetting
solution containing an anti-microbial amount of synthetic humic acid from 2,5-dihydroxyphenylacetic acid (homogentisic
acid). The aqueous solution has the following composition:

Claims

1. A process for preparing synthetic phenolic polymeric materials whose physicochemical properties and attributes
are reproducible, and which simulate the physicochemical properties and attributes of typical commercially-avail-
able natural humic acids and other soil extracts, which comprises the steps of:

a) dissolving one or more starting organic compounds selected from the group consisting of the compounds
listed in Table 1 and Table 2 in an aqueous solution comprising distilled water or sodium hydroxide;
b) adjusting the pH of the aqueous solution resulting from step a) to between 8 and 11 if necessary;
c) addiag an alkaline periodate salt or alkaline-earth periodate salt to the aqueous solution resulting from step
b);
d) maintaining the temperature of the solution resulting from step c) between 35 and 80°C for a period of 30
minutes to 100 hours;
e) adding one or more compounds or salts selected from the group consisting of boric acid, borate salts,
alkaline earth salts, transition metal salts, alkaline sulfides, alkaline earth sulfides or transition metal sulfides
to the aqueous solution resulting from step d);
f) allowing the aqueous solution resulting from step e) to stand with or without stirring at room temperature
between 2 and 48 hours;
g) removing molecules from the solution resulting from step f) below about 500 to about 10,000 daltons;
h) concentrating the solution resulting from step g); and
i) removing the water from the solution resulting from step h) if necessary.

2. The process according to claim 1, wherein the pH of the aqueous solution resulting from step a) is adjusted to
between 8 and 11 by adding aqueous ammonium hydroxide, or other aqueous alkaline oxide or hydroxide, or
aqueous alkaline-earth oxide or hydroxide, or aqueous transition-metal oxide or hydroxide, or hydrochloric acid or
other inorganic acid.

3. The process according to claim 1, wherein alkaline or alkaline-earth sulfides are added to the solution resulting
from step b).

4. The process according to claim 1, wherein transition-metal sulfides are added to the solution resulting from step b).

5. The process according to claim 1, wherein alkaline or alkaline-earth sulfides are added to the solution resulting
from step c).

6. The process according to claim 1, wherein transition-metal sulfides are added to the solution resulting from step c).

7. The process according to claim 1, wherein any precipitate formed from the solution resulting from step e) is removed
by centrifugadon.

Ingredient %w/v

Synthetic humic acid 0.0025
Edetate disodium, USP 0.050
Hydroxypropylmethylcellulose 0.20
Boric acid, NF 0.39
Sodium borate decahydrate, NF 0.20
Sodium chloride. USP 0.40
Pluronic ® F-127 0.10
pH adj. w/NaOH or HCl 7.4
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8. The process according to claim 1, wherein step f) is accomplished by dialyzing the solution resulting from step e)
with a flow-through apparatus consisting of a sandwich-type membrane of molecular-weight cutoff of 500-10,000
daltons until the conductivity of the retentate solution has dropped to 200 microsiemens or less.

9. The process according to claim 8, wherein the solution resulting from step f) is concentrated ) by utilizing a flow-
through dialysis apparatus that produces a retentate solution such that the volume of the dialysis apparatus re-
tentate solution is allowed to drop.

10. The process according to claim 1, wherein the solution resulting from step f) is passed through a filter of pore size
between 0.2 and 0.4 micron to produce a sterile solution.

11. The process according to claim 1, wherein the solution resulting from step f) is autoclaved between 100 and 150°C
for 5 to 60 minutes to produce a sterile solution.

12. The process according to claim 1, wherein the solution resulting from - step h) is passed through a filter of pore
size between 0.2 and 0.4 micron to produce a sterile solution.

13. The process according to claim 1, wherein the solution resulting from step h) is autoclaved between 100 and 150°C
for 5 to 60 minutes to produce a sterile solution.

14. The process according to claim 1, wherein mannose or other static electricity reduction material is added to the
solution resulting from step h) prior to removing the water from said solution in step i).

15. The process according to claim 1, wherein step i) is accomplished by spray-drying or thermally-induced evaporation
or vacuum or freeze-drying.

16. The process according to claim 1, wherein the dried powder from step i) is autoclaved between 100 and 150°C
for 5 to 60 minutes to produce a sterile powder.

17. The process according to claim 1, wherein tubular, capillary, coiled-spiral, or plane dialysis membranes are used
in step g) for removing molecules from the solution resulting from step f);

18. The process according to claim 17, wherein the solution resulting from step g) is passed through a filter of pore
size between 0.2 and 0.4 micron to produce a sterile solution.

19. The process according to claim 17, wherein the solution resulting from step g) is autoclaved between 100 and
150°C for 5 to 60 minutes to produce a sterile solution.

20. The process according to claim 17, wherein the solution resulting from step g) is concentrated in step h) by utilizing
a flow-through dialysis apparatus that produces a retentate solution such that the volume of the dialysis apparatus
retentate solution is allowed to drop.

21. The process according to claim 1, wherein the solution resulting from step g) is further dialyzed with a flow-through
apparatus consisting of a sandwich-type membrane of molecular-weight cutoff of 30,000-100,000 daltons to pro-
duce an aqueous filtrate solution containing synthetic phenolic polymeric materials of lower molecular weight be-
tween 500 and 10,000 daltons and upper molecular weight between 30,000 and 100,000 daltons.

22. The process according to claim 21, wherein tubular, capillary, coiled spiral, or plane dialysis membranes are used
for said further dialysis.

23. The process according to claim 22, wherein the solution resulting from step g) is passed through a filter of pore
size between 0.2 and 0.4 micron to produce a sterile solution.

24. The process according to claim 22, wherein the solution resulting from step g) is autoclaved between 100 and
150°C for 5 to 60 minutes to produce a sterile solution.

25. The process according to claim 22, wherein the solution resulting from step g) is concentrated in step h) by utilizing
a flow-through dialysis apparatus that produces a retentate solution such that the volume of the dialysis apparatus
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retentate solution is allowed to drop.

26. A method of reducing the amount of virus in a blood product by contacting said blood product with an anti-viral
amount of a synthetic phenolic polymeric material produced by the process of claim 1.

27. The method of claim 26, wherein said contacting consists of sterily breaking a seal in a connecting path between
two separate chambers, one of which contains said blood product in a sterile form and the other of which contains
said anti-viral amount of said synthetic phenolic polymeric material in sterile form.

28. The method of claim 26, wherein said contacting consists of injecting a sterile solution containing said anti-viral
amount into said blood product.

29. The method of claim 26, wherein said virus is Human Immunodeficiency Virus (HIV).

30. The method of claim 26, wherein said virus is Hepatitis A virus.

31. The method of claim 26, wherein said virus is Hepatitis B virus.

32. The method of claim 26, wherein said virus is Hepatitis C virus.

33. The method of claim 26, wherein said virus is parvovirus.

34. The method of claim 26, wherein said virus is cytomegalovirus.

35. The method of claim 26, wherein one or more additional blood treatment methods for reducing viral activity are
employed.

36. The method of claim 35, wherein the additional blood treatment method is the solvent/detergent (SD) method.

37. A composition for treating or preventing human or animal diseases caused by a virus comprising an anti-viral
amount of a synthetic phenolic polymeric material produced by the process of claim 1 and at least one physiolog-
ically acceptable carrier or excipient.

38. The composition of claim 37, wherein the virus is Human Immunodefiency Virus (HIV).

39. The composition of claim 37, wherein the virus is Herpes Simplex Virus Type I or Type II.

40. The composition of claim 37, wherein the virus is a picoruavirus.

41. The composition of claim 37, wherein the physiologically acceptable excipient is an injectable solution excipient.

42. The composition of claim 37, wherein the physiologically acceptable excipient is a topical formulation excipient.

43. The composition of claim 37, wherein the physiologically acceptable excipient is an ingestable excipient.

44. The composition of claim 37, wherein the physiologically acceptable excipient is a nasal spray excipient.

45. The composition of claim 37, wherein the physiologically acceptable excipient is a metered-dose inhaler excipient.

46. The composition of claim 37, wherein the physiologically acceptable excipient is a vaginal or anal suppository
excipient.

47. The composition of claim 37, wherein the physiologically acceptable excipient is suitable for disinfection or pres-
ervation of a medical device.

48. Compositions for treating or preventing human or animal microbial-induced diseases comprising an antimicrobial
amount of a synthetic phenolic polymeric material produced by the process of claim 1 and at least one physiolog-
ically acceptable excipient.
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49. The composition of claim 48, wherein the physiologically acceptable excipient is an injectable solution excipient.

50. The composition of claim 48, wherein the physiologically acceptable excipient is a topical formulation excipient.

51. The composition of claim 48, wherein the physiologically acceptable excipient is an ingestable excipient.

52. The composition of claim 48, wherein the physiologically acceptable excipient is a nasal spray excipient.

53. The composition of claim 48, wherein the physiologically acceptable excipient is a metered-dose inhaler excipient.

54. The composition of claim 48, wherein the physiologically acceptable excipient is a vaginal or anal suppository
excipient.

55. The composition of claim 48, wherein the physiologically acceptable excipient is suitable for disinfection or pres-
ervation of a medical device.

56. The composition of claim 55 wherein the medical device is a contact lens.

Patentansprüche

1. Verfahren zur Herstellung synthetischer, phenolischer Polymermaterialien, deren physikochemische Eigenschaf-
ten und Merkmale reproduzierbar sind, und die die physikochemischen Eigenschaften und Merkmale typischer,
kommerziell erhältlicher, natürlicher Huminsäuren und anderer Bodenextrakte simulieren, das folgende Schritte
umfasst:

a) Auflösen einer oder mehrerer organischer Ausgangsmaterialien, ausgewählt aus der Gruppe, bestehend
aus den Verbindungen, aufgelistet in Tabelle 1 und Tabelle 2, in einer wässrigen Lösung, die destilliertes
Wasser oder Natriumhydroxid umfasst;
b) Einstellen des pH-Wertes der wässrigen Lösung, die aus Schritt a) hervorgeht, auf zwischen 8 und 11, wenn
nötig;
c) Zugeben eines Alkaliperiodatsalzes oder Erdalkaliperiodatsalzes zu der wässrigen Lösung, die aus Schritt
b) hervorgeht;
d) Beibehalten der Temperatur der Lösung, die aus Schritt c) hervorgeht, zwischen 35°C und 38°C über einen
Zeitraum von 30 Minuten bis 100 Stunden;
e) Zugeben einer oder mehrerer Verbindungen oder Salze, ausgewählt aus der Gruppe, bestehend aus Bor-
säure, Boratsalzen, Erdalkalisalzen, Übergangsmetallsalzen, Alkalisulfiden, Erdalkalisulfiden oder Über-
gangsmetallsulfiden zu der wässrigen Lösung, die aus Schritt d) hervorgeht;
f) es der wässrigen Lösung ermöglichen, die aus Schritt e) hervorgeht, bei Raumtemperatur zwischen 2 und
48 Stunden mit oder ohne Rühren zu stehen;
g) Entfernen von Molekülen unterhalb ungefähr 500 bis ungefähr 10 000 Dalton aus der Lösung, die aus Schritt
f) hervorgeht;
h) Aufkonzentrieren der Lösung, die aus Schritt g) hervorgeht; und
i) Entfernen des Wassers aus der Lösung, die aus Schritt h) hervorgeht, wenn nötig.

2. Verfahren gemäß Anspruch 1, wobei der pH-Wert der wässrigen Lösung, die aus Schritt a) hervorgeht, auf zwi-
schen 8 und 11 durch Zugabe von wässrigem Ammoniumhydroxid oder anderen wässrigen Alkalioxiden oder -
hydroxiden, oder wässrigen Erdalkalioxiden oder -hydroxiden, oder wässrigen Übergangsmetalloxiden oder -hy-
droxiden, oder Salzsäure, oder einer anderen anorganischen Säure, eingestellt wird.

3. Verfahren gemäß Anspruch 1, wobei die Alkali- oder Erdalkalisulfide zu der Lösung, die aus Schritt b) hervorgeht,
zugegeben werden.

4. Verfahren gemäß Anspruch 1, wobei die Übergangsmetallsulfide zu der Lösung, die aus Schritt b) hervorgeht,
zugegeben werden.

5. Verfahren gemäß Anspruch 1, wobei die Alkali- oder Erdalkalisulfide zu der Lösung, die aus Schritt c) hervorgeht,
zugegeben werden.
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6. Verfahren gemäß Anspruch 1, wobei die Übergangsmetallsulfide zu der Lösung, die aus Schritt c) hervorgeht,
zugegeben werden.

7. Verfahren gemäß Anspruch 1, wobei jeglicher Niederschlag, der aus der Lösung, die aus Schritt e) hervorgeht,
gebildet wird, durch Zentrifugieren entfernt wird.

8. Verfahren gemäß Anspruch 1, wobei Schritt f) durch Dialysieren der Lösung, die aus Schritt e) hervorgeht, mit
einer Durchflussvorrichtung, bestehend aus einer Membran vom Sandwichtyp mit einem Molekulargewichtaus-
schluß von 500 bis 10 000 Dalton durchgeführt wird, bis die Leitfähigkeit der Retentatlösung auf 200 Mikrosiemens
oder weniger gefallen ist.

9. Verfahren gemäß Anspruch 8, wobei die Lösung, die aus Schritt f) hervorgeht, unter Verwendung einer Durch-
flussdialysevorrichtung aufkonzentriert wird, die eine Retentatlösung derart ergibt, dass das Volumen der von
Retentatlösung aus der Dialysevorrichtung abnehmen kann.

10. Verfahren gemäß Anspruch 1, wobei die Lösung, die aus Schritt f) hervorgeht, durch einen Filter mit einer Poren-
größe zwischen 0,2 und 0,4 Mikrometer gegeben wird, um eine sterile Lösung herzustellen.

11. Verfahren gemäß Anspruch 1, wobei die Lösung, die aus Schritt f) hervorgeht, zwischen 100°C und 150°C für 5
bis 60 Minuten autoklaviert wird, um eine sterile Lösung herzustellen.

12. Verfahren gemäß Anspruch 1, wobei die Lösung, die aus Schritt h) hervorgeht, durch einen Filter mit einer Poren-
größe zwischen 0,2 und 0,4 Mikrometer gegeben wird, um eine sterile Lösung herzustellen.

13. Verfahren gemäß Anspruch 1, wobei die Lösung, die aus Schritt h) hervorgeht, zwischen 100°C und 150°C über
5 bis 60 Minuten autoklaviert wird, um eine sterile Lösung herzustellen.

14. Verfahren gemäß Anspruch 1, wobei Mannose oder andere, die statische Elektrizität vermindernde Materialien zu
der Lösung, die aus Schritt h) hervorgeht, vor der Entfernung des Wassers aus der Lösung in Schritt i) zugegeben
wird.

15. Verfahren gemäß Anspruch 1, wobei Schritt i) durch Sprühtrocknen oder thermisch induzierte Verdampfung oder.
Vakuum- oder Gefriertrocknen durchgeführt wird.

16. Verfahren gemäß Anspruch 1, wobei das getrocknete Pulver aus Schritt i) zwischen 100°C und 150°C für 5 bis
60 Minuten autoklaviert wird, um ein steriles Pulver herzustellen.

17. Verfahren gemäß Anspruch 1, wobei röhrenförmige, Kapillar-, spiralförmige oder ebene Dialysemembranen in
Schritt g) verwendet werden, um Moleküle aus der Lösung, die aus Schritt f) hervorgeht, zu entfernen.

18. Verfahren gemäß Anspruch 17, wobei die Lösung, die aus Schritt g) hervorgeht, durch einen Filter mit einer Po-
rengröße zwischen 0,2 und 0,4 Mikrometer gegeben wird, um eine sterile Lösung herzustellen.

19. Verfahren gemäß Anspruch 17, wobei die Lösung, die aus Schritt g) hervorgeht, zwischen 100°C und 150°C für
5 bis 60 Minuten autoklaviert wird, um eine sterile Lösung herzustellen.

20. Verfahren gemäß Anspruch 17, wobei die Lösung, die aus Schritt g) hervorgeht, in Schritt h) unter Verwendung
einer Durchflussdialysevorrichtung konzentriert wird, die eine Retentatlösung ergibt, so dass das Volumen der
Retentatlösung aus der Dialysevorrichtung abnehmen kann.

21. Verfahren gemäß Anspruch 1, wobei die Lösung, die aus Schritt g) hervorgeht, weiter mit einer Durchflussvorrich-
tung dialysiert wird, die aus einer Membran vom Sandwichtyp mit einem Molekulargewichtsausschluß von 30 000
bis 100 000 Dalton besteht, um eine wässrige, filtrierte Lösung herzustellen, die synthetische, phenolische Poly-
mermaterialien mit einem unteren Molekulargewicht zwischen 500 und 10 000 Dalton und einem oberen Moleku-
largewicht zwischen 30 000 und 100 000 Dalton enthält.

22. Verfahren gemäß Anspruch 21, wobei röhrenförmige, Kapillar-, spiralförmige oder ebene Dialysemembranen für
die weitere Dialyse verwendet werden.
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23. Verfahren gemäß Anspruch 22, wobei die Lösung, die aus Schritt g) hervorgeht, durch einen Filter mit einer Po-
rengröße zwischen 0,2 und 0,4 Mikrometer gegeben wird, um eine sterile Lösung herzustellen.

24. Verfahren gemäß Anspruch 22, wobei die Lösung, die aus Schritt g) hervorgeht, zwischen 100°C und 150°C über
5 bis 60 Minuten autoklaviert wird, um eine sterile Lösung herzustellen.

25. Verfahren gemäß Anspruch 22, wobei die Lösung, die aus Schritt g) hervorgeht, in Schritt h) durch Verwendung
einer Durchflussdialysevorrichtung aufkonzentriert wird, die eine Retentatlösung ergibt, so dass das Volumen der
Retentatlösung aus der Dialysevorrichtung abnehmen kann.

26. Verfahren zum Verringern der Menge von Viren in einem Blutprodukt durch in Kontakt bringen des Blutproduktes
mit einer antiviralen Menge eines synthetischen, phenolischen Polymermaterials, hergestellt durch das Verfahren
gemäß Anspruch 1.

27. Verfahren gemäß Anspruch 26, wobei das in Kontakt bringen darin besteht, steril einen Verschluss in einem Ver-
bindungsweg zwischen zwei getrennten Kammern zu brechen, wobei eine davon das Blutprodukt in einer sterilen
Form enthält und die andere die antivirale Menge des synthetischen, phenolischen Polymermaterials in steriler
Form enthält.

28. Verfahren gemäß Anspruch 26, wobei das in Kontakt bringen darin besteht, eine sterile Lösung, die die antivirale
Menge enthält, in das Blutprodukt einzuspritzen.

29. Verfahren gemäß Anspruch 26, wobei das Virus das humane Immunodefizienz-Virus (HIV) ist.

30. Verfahren gemäß Anspruch 26, wobei das Virus ein Hepatitis A Virus ist.

31. Verfahren gemäß Anspruch 26, wobei das Virus ein Hepatitis B Virus ist.

32. Verfahren gemäß Anspruch 26, wobei das Virus ein Hepatitis C Virus ist.

33. Verfahren gemäß Anspruch 26, wobei das Virus ein Parvovirus ist.

34. Verfahren gemäß Anspruch 26, wobei das Virus ein Cytomegalievirus ist.

35. Verfahren gemäß Anspruch 26, wobei ein oder mehrere zusätzliche Blutbehandlungsverfahren zur Reduzierung
der viralen Aktivität angewandt werden.

36. Verfahren gemäß Anspruch 35, wobei das zusätzliche Blutbehandlungsverfahren das Solvent/Detergent(SD)-Ver-
fahren ist.

37. Zusammensetzung zur Behandlung oder Verhinderung humaner oder tierischer Krankheiten, hervorgerufen durch
einen Virus, umfassend eine antivirale Menge eines synthetischen, phenolischen Polymermaterials, hergestellt
durch das Verfahren nach Anspruch 1 und mindestens einen physiologisch annehmbaren Träger oder Hilfsstoff.

38. Zusammensetzung nach Anspruch 37, wobei das Virus das humane Immunodefizient-Virus (HIV) ist.

39. Zusammensetzung nach Anspruch 37, wobei das Virus das Herpes-Simplex-Virus vom Typ 1 oder Typ 2 ist.

40. Zusammensetzung nach Anspruch 37, wobei das Virus ein Picornavirus ist.

41. Zusammensetzung nach Anspruch 37, wobei der physiologisch annehmbare Arzneimittelträger ein injizierbarer
Arzneimittelträger in Lösungsform ist.

42. Zusammensetzung nach Anspruch 37, wobei der physiologisch annehmbare Arzneimittelträger ein Arzneimittel-
träger für topische Formulierungen ist.

43. Zusammensetzung nach Anspruch 37, wobei der physiologisch annehmbare Arzneimittelträger ein verdaubarer
Arzneimittelträger ist.
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44. Zusammensetzung nach Anspruch 37, wobei der physiologisch annehmbare Arzneimittelträger ein Arzneimittel-
träger für Nasensprays ist.

45. Zusammensetzung nach Anspruch 37, wobei der physiologisch annehmbare Arzneimittelträger ein Arzneimittel-
träger für einen Inhalator mit abgemessener Dosis ist.

46. Zusammensetzung nach Anspruch 37, wobei der physiologisch annehmbare Arzneimittelträger ein Arzneimittel-
träger für vaginale oder anale Zäpfchen ist.

47. Zusammensetzung nach Anspruch 37, wobei der physiologisch annehmbare Arzneimittelträger für die Desinfek-
tion oder Konservierung eines medizinischen Gerätes geeignet ist.

48. Zusammensetzungen zur Behandlung oder Vorbeugung von humanen oder tierischen, mikrobiell induzierten
Krankheiten, umfassend eine antimikrobielle Menge eines synthetischen, phenolischen Polymermaterials, herge-
stellt durch das Verfahren nach Anspruch 1, und mindestens einen physiologisch annehmbaren Arzneimittelträger.

49. Zusammensetzung nach Anspruch 48, wobei der physiologisch annehmbare Arzneimittelträger ein injizierbarer
Arzneimittelträger in Lösungsform ist.

50. Zusammensetzung nach Anspruch 48, wobei der physiologisch annehmbare Arzneimittelträger ein Arzneimittel-
träger für topische Formulierungen ist.

51. Zusammensetzung nach Anspruch 48, wobei der physiologisch annehmbare Arzneimittelträger ein verdaubarer
Arzneimittelträger ist.

52. Zusammensetzung nach Anspruch 48, wobei der physiologisch annehmbare Arzneimittelträger ein Arzneimittel-
träger für Nasensprays ist.

53. Zusammensetzung nach Anspruch 48, wobei der physiologisch annehmbare Arzneimittelträger ein Arzneimittel-
träger für einen Inhalator mit abgemessener Dosis ist.

54. Zusammensetzung nach Anspruch 48, wobei der physiologisch annehmbare Arzneimittelträger ein Arzneimittel-
träger für vaginale oder anale Zäpfchen ist.

55. Zusammensetzung nach Anspruch 48, wobei der physiologisch annehmbare Arzneimittelträger für die Desinfek-
tion oder Konservierung eines medizinischen Gerätes geeignet ist.

56. Zusammensetzung nach Anspruch 55, wobei das medizinische Gerät eine Kontaktlinse ist.

Revendications

1. Procédé de préparation de matières polymères phénoliques de synthèse dont les propriétés physico-chimiques
et les attributs sont reproductibles et qui simulent les propriétés physico-chimiques et les attributs d'acides humi-
ques naturels typiques disponibles dans le commerce et d'autres extraits de sol, qui comprend les stades qui
consistent :

a) à dissoudre un composé ou plusieurs composés organiques de départ choisis dans le groupe consistant
en les composés énumérés au tableau 1 et au tableau 2 dans une solution aqueuse comprenant de l'eau
distillée ou de l'hydroxyde de sodium ;
b) à régler le pH de la solution aqueuse provenant du stade a) entre 8 et 11, si nécessaire ;
c) ajouter un periodate de métal alcalin ou un periodate de métal alcalino-terreux à la solution aqueuse pro-
venant du stade b) ;
d) à maintenir la température de la solution aqueuse provenant du stade c) entre 35 et 80° C pendant une
durée de 30 minutes à 100 heures ;
e) à ajouter un composé ou un sel ou plusieurs composés ou sels choisis dans le groupe consistant en l'acide
borique, les borates, les sels de métaux alcalino-terreux, les sels de métaux de transition, les sulfures de
métal alcalin, les sulfures de métal alcalino-terreux ou les sulfures de métaux de transition à la solution aqueuse
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provenant du stade d) ;
f) à abandonner la solution aqueuse provenant du stade e) avec ou sans agitation à la température ambiante
pendant 2 à 48 heures ;
g) à éliminer des molécules de la solution provenant du stade f) en dessous d'environ 500 à environ 10 000
daltons ;
h) à concentrer la solution provenant du stade g) ;
i) à éliminer l'eau de la solution provenant du stade h) si nécessaire.

2. Procédé suivant la revendication 1, dans lequel on règle le pH de la solution aqueuse provenant du stade a) entre
8 et 11 en ajoutant de l'hydroxyde d'ammonium aqueux ou un autre oxyde ou hydroxyde de métal alcalin aqueux
ou un oxyde ou un hydroxyde de métal alcalino-terreux aqueux ou un oxyde ou un hydroxyde de métal de transition
aqueux ou de l'acide chlorhydrique ou un autre acide minéral.

3. Procédé suivant la revendication 1, dans lequel on ajoute des sulfures de métal alcalin ou de métal alcalino-terreux
à la solution provenant du stade b).

4. Procédé suivant la revendication 1, dans lequel on ajoute des sulfures de métaux de transition à la solution pro-
venant du stade b).

5. Procédé suivant la revendication 1, dans lequel on ajoute des sulfures de métal alcalin ou de métal alcalino-terreux
à la solution provenant du stade c)..

6. Procédé suivant la revendication 1, dans lequel on ajoute des sulfures de métaux de transition à la solution pro-
venant du stade c).

7. Procédé suivant la revendication 1, dans lequel on élimine par centrifugation tout précipité formé dans la solution
provenant du stade e).

8. Procédé suivant la revendication 1, dans lequel on effectue le stade f) en dialysant la solution provenant du stade
e) à l'aide d'un dispositif à passage continu consistant en une membrane de type sandwich ayant une coupure de
poids moléculaire de 500 à 10 000 daltons jusqu'à ce que la conductivité de la solution de rétentat se soit abaissée
à une valeur inférieure ou égale à 200 microsiemens.

9. Procédé suivant la revendication 8, dans lequel on concentre la solution provenant du stade f) en utilisant un
dispositif de dialyse à passage continu qui produit une solution de rétentat telle que la solution de rétentat du
dispositif du dialyse peut tomber.

10. Procédé suivant la revendication 1, dans lequel on fait passer la solution provenant du stade f) dans un filtre ayant
une dimension de pore comprise entre 0,2 et 0,4 micron pour préparer une solution stérile.

11. Procédé suivant la revendication 1, dans lequel on autoclave la solution provenant du stade f) entre 100 et 150°
C pendant 5 à 60 minutes pour préparer une solution stérile.

12. Procédé suivant la revendication 1, dans lequel on fait passer la solution provenant du stade h) dans un filtre ayant
une dimension de pore comprise entre 0,2 et 0,4 micron pour préparer une solution stérile.

13. Procédé suivant la revendication 1, dans lequel on autoclave la solution provenant du stade h) entre 100 et 150°
C pendant 5 à 60 minutes pour préparer une solution stérile.

14. Procédé suivant la revendication 1, dans lequel on ajoute du mannose ou une autre matière de réduction de
l'électricité statique à la solution provenant du stade h) avant d'éliminer l'eau à la solution au stade i).

15. Procédé suivant la revendication 1, dans lequel on effectue le stade i) par séchage par pulvérisation ou par éva-
poration induite thermiquement ou sous vide ou par lyophilisation.

16. Procédé suivant la revendication 1, dans lequel on autoclave la poudre séchée provenant du stade i) entre 100
et 150° C pendant 5 à 60 minutes pour préparer une poudre stérile.
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17. Procédé suivant la revendication 1, dans lequel on utilise des membranes de dialyse tubulaires, capillaires, en-
roulées en spirale ou planes au stade g) pour éliminer des molécules de la solution provenant du stade f).

18. Procédé suivant la revendication 17, dans lequel on fait passer la solution provenant du stade g) dans un filtre
ayant une dimension de pore comprise entre 0,2 et 0,4 micron pour préparer une solution stérile.

19. Procédé suivant la revendication 17, dans lequel on autoclave la solution provenant du stade g) entre 100 et 150°
C pendant 5 à 60 minutes pour préparer une solution stérile.

20. Procédé suivant la revendication 17, dans lequel on concentre au stade h) la solution provenant du stade g) en
utilisant un dispositif de dialyse à passage continu qui produit une solution de rétentat telle que le volume de la
solution de rétentat du dispositif de dialyse peut tomber.

21. Procédé suivant la revendication 1, dans lequel on dialyse encore la solution provenant du stade g) par un dispositif
à passage continu consistant en une membrane de type sandwich, d'une coupure de poids moléculaire de 30 000
à 100 000 daltons pour préparer une solution aqueuse de filtrat contenant des matières polymères phénoliques
de synthèse de bas poids moléculaire compris entre 500 et 10 000 daltons et de haut poids moléculaire compris
entre 30 000 et 100 000 daltons.

22. Procédé suivant la revendication 21, dans lequel on utilise pour l'autre dialyse des membranes de dialyse tubu-
laires, capillaires, enroulées en spirale ou planes.

23. Procédé suivant la revendication 22, dans lequel on fait passer la solution provenant du stade g) dans un filtre
ayant une dimension de pore comprise entre 0,2 et 0,4 micron pour préparer une solution stérile.

24. Procédé suivant la revendication 22, dans lequel on autoclave la solution provenant du stade g) entre 100 et 150°
C pendant 5 à 60 minutes pour préparer une solution stérile.

25. Procédé suivant la revendication 22, dans lequel on concentre au stade h) la solution provenant du stade g) en
utilisant un dispositif de dialyse à passage continu qui donne une solution de rétentat telle que le volume de la
solution de rétentat du dispositif de dialyse peut tomber.

26. Procédé de réduction de la quantité de virus d'un produit sanguin en mettant le produit sanguin en contact avec
une quantité antivirale d'une matière polymère phénolique de synthèse préparée par le procédé suivant la reven-
dication 1.

27. Procédé suivant la revendication 26, dans lequel la mise en contact consiste à rompre de manière stérile une
étanchéité dans un trajet de liaison entre deux chambres distinctes dont l'une contient le produit sanguin sous
forme stérile et l'autre contient la quantité antivirale de la matière polymère phénolique sous forme stérile.

28. Procédé suivant la revendication 26, dans lequel la mise en contact consiste à injecter une solution stérile contenant
la quantité antivirale dans le produit sanguin.

29. Procédé suivant la revendication 26, dans lequel le virus est le virus d'Immunodéficience Humain (VIH).

30. Procédé suivant la revendication 27, dans lequel le virus est le virus de l'hépatite A.

31. Procédé suivant la revendication 27, dans lequel le virus est le virus de l'hépatite B.

32. Procédé suivant la revendication 27, dans lequel le virus est le virus de l'hépatite C.

33. Procédé suivant la revendication 27, dans lequel le virus est le parvovirus.

34. Procédé suivant la revendication 27, dans lequel le virus est le cytomégalovirus.

35. Procédé suivant la revendication 26, dans lequel on utilise un ou plusieurs procédés supplémentaires de traitement
du sang pour réduire l'activité virale.
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36. Procédé suivant la revendication 35, dans lequel le procédé supplémentaire de traitement du sang est le procédé
solvant/détergent (SD).

37. Composition pour traiter ou prévenir des maladies chez l'homme ou chez l'animal provoquées par un virus qui
comprend une quantité antivirale d'une matière polymère phénolique de synthèse préparée par le procédé suivant
la revendication 1 et au moins un véhicule ou excipient acceptable physiologiquement.

38. Composition suivant la revendication 37, dans lequel le virus est le virus d'Immunodéficience humaine (VIH).

39. Composition suivant la revendication 37, dans laquelle le virus est le virus Herpès Simplex de type I ou de type II.

40. Composition suivant la revendication 37, dans laquelle le virus est le picornavirus.

41. Composition suivant la revendication 37, dans laquelle l'excipient acceptable physiologiquement est un excipient
pour une solution injectable.

42. Composition suivant la revendication 37, dans laquelle l'excipient acceptable physiologiquement est un excipient
pour une formulation topique.

43. Composition suivant la revendication 37, dans laquelle l'excipient acceptable physiologiquement est un excipient
qui peut être ingéré.

44. Composition suivant la revendication 37, dans laquelle l'excipient acceptable physiologiquement est un excipient
de spray nasal.

45. Composition suivant la revendication 37, dans laquelle l'excipient acceptable physiologiquement est un excipient
d'inhalation à dose mesurée.

46. Composition suivant la revendication 37, dans laquelle l'excipient acceptable physiologiquement est un excipient
de suppositoire vaginal ou anal.

47. Composition suivant la revendication 37, dans laquelle l'excipient acceptable physiologiquement est approprié
pour une désinfection ou une conservation d'un dispositif médical.

48. Composition de traitement pour prévenir des maladies induites par voie microbienne chez l'homme ou chez l'ani-
mal, comprenant une quantité antivirale d'une matière polymère phénolique de synthèse préparée par le procédé
suivant la revendication 1 et au moins un excipient acceptable physiologiquement.

49. Composition suivant la revendication 48, dans laquelle l'excipient acceptable physiologiquement est un excipient
pour une solution injectable.

50. Composition suivant la revendication 48, dans laquelle l'excipient acceptable physiologiquement est un excipient
pour une formulation topique.

51. Composition suivant la revendication 48 , dans laquelle l'excipient acceptable physiologiquement est un excipient
qui peut être ingéré.

52. Composition suivant la revendication 48, dans laquelle l'excipient acceptable physiologiquement est un excipient
de spray nasal.

53. Composition suivant la revendication 48, dans laquelle l'excipient acceptable physiologiquement est un excipient
d'inhalation à dose mesurée.

54. Composition suivant la revendication 48, dans laquelle l'excipient acceptable physiologiquement est un excipient
de suppositoire vaginal ou anal.

55. Composition suivant la revendication 48, dans laquelle l'excipient acceptable physiologiquement est approprié
pour une désinfection ou une conservation d'un dispositif médical.
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56. Composition suivant la revendication 55, dans lequel le dispositif médical est une lentille de contact.
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