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ABSTRACT 

This disclosure provides pharmaceutical compositions 
Which include oil extract from plants from the Labiatae 
family. In particular, the compositions can be formulated by 
combining extracts of essential oils from plants of the 
Labiatae family With an organic acid or a Group I salt. It is 
believed that the antimicrobial activity of the pharmaceutical 
composition is due to the presence of organic phenols, such 
as isopropyl-o-cresol, in the oil extract from the plants. 
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COMPOSITION FOR TREATMENT OF 
INFECTIONS OF HUMANS AND ANIMALS 

[0001] This application claims priority to United State 
Provisional Application Ser. No. 60/151,858, ?led on Sep. 1, 
1999, entitled CITRO—PROPIONO-CREOSOL AND 
FUMO-CREOSOL-FOLIN FOR THE TREATMENT OF 
INTERNAL AND EXTERNAL INFECTIONS OF 
HUMANS AND ANIMALS, the disclosure of Which is 
incorporated by reference herein in its entirety. 

FIELD OF THE INVENTION 

[0002] The invention relates to pharmaceutical composi 
tions Which include oil eXtract from plants from the Labiatae 
and Verbenacea family. 

BACKGROUND 

[0003] The common name for members of the Labiatae, a 
large family of chie?y annual or perennial herbs, is the “mint 
family.” The mint family is classi?ed in the division Mag 
noliphyta, class Magnoliopsida, order Lamiales. The mint 
family includes about 200 genera, such as Sulvia (sage), 
Rosmainus (rosemary), Mentha (mint), Ocimum (basil), 
Thymus (thyme), Marrubium (hoarhound), Monara'a (horse 
mint), Tichostema (bluecurls), Teucrium, Hyptis, Physoste 
girl, Lamium (henbit), Stachys, Scutellaria (skullcap), 
Nepeta (catrnint). Members of the Verbenaceae family 
include Lippia (Mexican Oregano) and Lycopus. 

[0004] The plants in the mint family are typically shrubby 
or climbing forms, although some eXist as small trees. The 
plants are found throughout the World. 

[0005] The mint family is Well knoWn for the aromatic 
volatile or essential oils in the foliage, Which are used in 
per?umes, ?avorings, and medicines. Among the more 
important essential oils are those derived from sage, laven 
der, rosemary, patchouli, and the true mints. Many of the 
commonly used potherbs are from the mint family, e.g., 
basil, thyme, savory, maijoram, oregano, and the plants 
previously mentioned. 

[0006] Many of these plants have a history of medicinal 
use in domestic remedies, such as catnip, pennyroyal, hys 
sop, self-heal, the horehound of confectionery. Others are 
used as curative teas, for eXample, bee balm and yerba 
buena. The true mints belong to the genus Mentha. Catnip or 
catmint refers to a strong-scented perennial herb (Nepetu 
cataria) of the family Labiatac. Catnip is native to Europe 
and Asia and naturaliZed in the United States. Although best 
knoWn for its stimulating effect on cats, tea of the leaves and 
tops of the catnip plant have long been used as a domestic 
remedy for various ailments. For eXample, dry leaves from 
Nepeta cataria have been used for the production of tea, 
used to treat restlessness, nervousness, insanity, and as a 
tonic for colic and carminative. 

[0007] US. Pat. No. 5,990,178 discloses pharmaceutical 
compositions for treating a disease in poultry induced by 
hemo?agellates. The pharmaceutical compositions contain 
thymol (5-methyl-2[1-methylethyl]phenol) and/or carvacrol 
(5-isopropyl-2-methylphenol). Thymol (also referred to as 
isopropyl-cresol) and carvacrol (also referred to as Isopro 
pyl-o-cresol) can be synthetic or obtained from oil eXtract 
from plants such as Origanuum vulgahis, Thymus vulgurs, 
Mentha pipienta, T bymus sepilum, Satuma hortensis, Sat 
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urea montuna, Saturea subncata, Carum cortocum, Thymus 
zugus, Ocimum gratisimum, Morana'a pungata, Mosla jan 
anoica, and Salvu O?cLCiI’lLlliS. 

[0008] WO 96/37210 discloses pharmaceutical com 
pounds Which contain etheric oils from plants including 
Origanum vulgaris, Thymus vulgans, Mentha piperita, T hy 
mus seipilum, Saturea borensis, Saturea montuna, Saturea 
subnrcata, Curum cortiucm, Thymus zugis, Ocimum grat 
isimum, Morana'a pungta, Mosla jupanoicu and Salvu o?i 
cinalis. 

SUMMARY 

[0009] This disclosure provides pharmaceutical composi 
tions Which include oil eXtract from plants from the Labiatae 
and Venacea family. In particular, the compositions can be 
formulated by combining extracts of an essential oil With an 
organic acid or a Group I salt. It is believed that the 
antimicrobial activity of the pharmaceutical composition is 
due to the presence of organic phenolic compounds, such as 
isopropyl-o-cresol, (5-isopropyl-2-methylphenol) and/or 
isopropyl-cresol (5-methyl-2[1-methylethyl]phenol) in the 
oil eXtract from the plants. 

[0010] Suitable plants from the Labiatae and Verbenacea 
family include, but are not limited to, Ocimum spp., Saturea 
spp., Monara'a spp, Oruganum spp, Thymus spp., Mentha 
spp., Nepeta spp., Teucrium gnaphalodes, Teucrium polium, 
Teucrim divaricatum, Teucrim kotschyanwn, Micromeria 
myrifolia, Calamintha nepeta, Rosmarinus O?cLCiI’lLlliS, Myr 
tus communis, Acinos suaveolens, Dictamnus ulbus, 
Micromeria fruticosa, Cunila onganoia'es, Mosla J aponoica 
Maxymowitz, Pycnanthemum nua'um, Micromeria Juliana, 
Piper betel, Trachyspermum ammi and Lippia graveolens. 
In a preferred composition, the plant is Nepeta racemosa or 
Nepeta Cataria. 

[0011] EXamples of suitable organic acids include citric 
acid, propionic acid, fumaric acid, folic acid, malic acid, 
orthophosphoric acid, acetic acid, lactic acid, butyric acid, 
glutamic acid, aspartic acid, and formic acid. A preferred 
composition includes an organic acid such as citric acid, 
propionic acid, fumaric acid and folic acid. 

[0012] Suitable Group I salts include salts formed from a 
Group I cation and halogen. Preferred salts include Group I 
chloride salts and the most preferred salts are sodium 
chloride and potassium chloride. 

[0013] A number of different formulations can be manu 
factured depending on the type and location of the infection 
to be treated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 shoWs a structural formula for isopropyl 
o-cresol or 2-methyl-5 [1-methylethyl]phenol) 

[0015] FIG. 2 shoWs a structural formula for 3-{4-car 
boXymethyl)-2-hydroXy-6-isopropylphenoXy]carbonyl}-3 
hydroXypentanedioic acid. 

[0016] FIG. 3 shoWs a structural formula for (E)-4-[3 
({4-[4-{[2-amino-4-hydroXy-7-pteridinyl)methyl] 
amino}benZoyl)amino]-4-carboXybutanoyl}oXy)-6-hy 
droXy-2-isopropylphenoXy]-4-oXo-2-butenoic acid. 

[0017] FIG. 4 shoWs a structural representation of a 
chemical reaction betWeen isopropyl-o-cresol and sodium 
chloride. 
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[0018] FIG. 5 shows a structural representation of a 
chemical reaction betWeen isopropyl-o-cresol and potassium 
chloride. 

[0019] FIG. 6 shoWs a structure for isopropyl-cresol 
(5-methyl-2[1-methylethyl]phenol) 

[0020] FIG. 7 shoWs a structural representation of a 
chemical reaction betWeen isopropyl-cresol and sodium 
chloride. 

[0021] FIG. 8 shoWs a structural representation of a 
chemical reaction betWeen isopropyl-cresol and potassium 
chloride. 

[0022] FIG. 9 shoWs an elevational vieW of a high speed 
mixer. 

[0023] FIG. 10 shoWs a top sectional vieW of the mixer in 
FIG. 9 taken along line 11-11. 

[0024] FIG. 11 shoWs a side elevational draWing of the 
cover and rotor assembly of the high speed mixer shoWn in 
FIG. 9. 

[0025] FIG. 12 shoWs a side elevational cut-aWay vieW of 
the high speed mixer of FIG. 9 With the cover and rotor 
assembly of FIG. 11 in place. 

[0026] 
process. 

FIG. 13 shoWs an illustration of a ?uidized bed 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0027] This disclosure provides pharmaceutical composi 
tions Which include oil extract from plants from the Labiatae 
and Verbenaceae family. In particular, the antimicrobial 
pharmaceutical compositions can be formulated by combin 
ing isopropyl-o-cresol (5-isopropyl-2-methylphenol) and/or 
isopropyl-cresol (5-methyl-2[1-methylethyl]phenol), 
obtained from plant oil extracts, With an organic acid or a 
Group I salt to form an antimicrobial compound. 

[0028] The pharmaceutical compositions are suitable for 
treating internal and external microbial infections in ani 
mals, including, humans and livestock, including but not 
limited to horses, coWs, pigs, sheep, goats, rabbits, dogs, cats 
and poultry, including, but not limited to chickens, turkeys, 
ducks and pet birds. 

[0029] Because the antimicrobial compound is degraded 
by enZymes, the pharmaceutical compositions are particu 
larly Well suited for treating microbial infections in live 
stock. Little residue from the composition is found in 
products from treated livestock, such as milk, eggs, and 
meat. Organic phenolic compounds such as isopropyl-o 
cresol and isopropyl-cresol are degraded by enZymes into 
inactive metabolites. The metabolites can be excreted in the 
urine (approx. 90%) or expired from the lungs (10%) in the 
form of CO2. Additional information on the degradation of 
isopropyl-o-cresol and isopropyl-cresol, can be found in US 
Pharmacopoeia, British and European Pharmacopoeia, and 
Textbook of Veterinary Physiology, by Prof. Dr. James G. 
Cunningham, Ph.D., 2nd edition. The text of all three 
references is hereby incorporated by reference herein. 
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[0030] Additionally, the antimicrobial compound does not 
appear to be mutagenic or carcinogenic. 

[0031] Furthermore, it is believed that the efficacy of the 
antimicrobial compound Will not be compromised due to 
pathogen resistance. It is believed that the activity of the 
antimicrobial compound is similar to the activity of benZyl 
alcohol, phenol and polyphenols in that the antimicrobial 
compound destroys the cell membrane of the microorganism 
to cause cell death. The British Pharmacopoeia, Edition 
1996 reports that microorganisms do not build resistance to 
benZyl alcohol, phenols, polyphenols, and similar products. 

[0032] As used herein, the term “antimicrobial activity” 
includes bacteriocidal, fungicidal, protoZoanicidal, and 
other disinfective activity. 

[0033] 
[0034] A. Organic Phenolic Compound 

I. Antimicrobial Compound 

[0035] The antimicrobial compounds of the invention are 
made by reacting an organic phenolic compound such as 
isopropyl-o-cresol (5-isopropyl-2-methylphenol) or isopro 
pyl-cresol (5-methyl-2[1-methylethyl]phenol) With an 
organic acid or a Group I salt 

[0036] Isopropyl-o-cresol is a crystal With a boiling point 
of about 233° C. at atmospheric pressure. Isopropyl-cresol is 
a liquid that has a boiling point at atmospheric pressure of 
237-238° C. Both compounds volatiliZe in Water vapor. 

[0037] Organic phenolic compounds can be made syn 
thetically by knoWn methods, or can be obtained from plant 
oil extract. Preferably, the oil is extracted from a member of 
the Labiatae or Verbenaceae family. The Labiatae family 
includes about 200 genera, such as Salvia, Rosmarinus, 
Mentha, Ocimum, Thymus, Marrubium, Monarda, Tricho 
stema, Teucriun, Hyptis, Physostegia, Lamium, Stachys, 
Scutellaria and Lycopus. Suitable plants include, but are not 
limited to, Ocimum spp., Saturea spp., Monara'a spp, Orig 
anum spp, Thymus spp., Mentha spp., Nepeta spp., Teucrim 
gnaphaloa'es, Teucrium polium, Teucrim divaricatum, Teu 
crim kotschyanum, Micromeria myrifolia, Calamintha 
nepeta, Rosmarinus O?cLCiI’lLlliS, Myrtus communis, Acinos 
suaveolens, Dictamnus albus, Micromeria fruticosa, Cunila 
onganoia'es, Mosla J aponoica M axymowitz, Pycnanthemum 
nua'um, Micromeria Juliana, Piper betel, Trachyspermum 
ammi, Lippia graveolens as Well as others. In a preferred 
composition, the oil extract is from plant of the species 
Nepeta including, but not limited to Nepeta racemosa (cat 
mint), Nepeta citrioa'ora, Nepeta elliptica, Nepeta hina'os 
toma, Nepeta lanceolata, Nepeta leucophylla, Nepeta lon 
giobracteata, Nepeta mussinii, Nepeta nepetella, Nepeta 
sibthorpii, Nepeta subsessilis and Nepeta tuberosa. 

[0038] Organic phenolic compounds such as isopropyl-o 
cresol and isopropyl-cresol are soluble in lipids. It is 
believed that the antimicrobial activity of the organic phe 
nolic compounds is due to the destruction of lipids in the 
microorganism cell membrane. 

[0039] 1. Synthetic Production of Organic Phenolic Com 
pound Methods for synthetically producing organic phenolic 
compounds such as isopropyl-o-cresol and isopropyl-cresol 
are knoWn. See for example Organic Chemistry by Morrison 
& Boyd 2d ed. 1971 at page 815. Additionally, these 
compounds are available from chemical manufacturers and 
are listed in the Merck Index. HoWever, it is generally 
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preferred that the organic phenolic compound be extracted 
from plants instead of being chemically synthesiZed. 
Because phenol is used to synthesiZe isopropyl-o-cresol and 
isopropyl-cresol, the resulting product tends to contain 
residual phenol (less than 1%). It is generally undesirable to 
administer a composition containing phenol to an animal 
because phenol is highly mutagenic and carcinogenic. 

[0040] 2. Extraction of Isopropyl-o-Cresol from Plants 

[0041] 
[0042] Plants of the Labiatae and Verbenacea families are 
found throughout the World and are relatively easy to 
cultivate. To cultivate the plants, seeds, preferably those 
With a high percentage (e.g., at least about 70 Wt %, more 
preferably at least about 80 Wt %, of organic phenolic 
compound), are planted in ?ne loose soil, preferably in a 
sub-tropical climate. Hybrid seeds having a high percentage 
of organic phenolic compounds can be produced by knoWn 
techniques. The seeds are then cultivated using knoWn 
agricultural techniques, such as Watering, and arti?cial fer 
tiliZing. 

i. Cultivating the Plant 

[0043] Because the leaves contain a high amount of oil 
upon blossoming, it is preferred that the plants be harvested 
soon after the plants begin to blossom. Preferably, the plants 
are harvested Within 24 hours after blossoming, more pref 
erably Within 12 hours after blossoming. Most preferably, 
harvesting is undertaken early in the morning or late in the 
evening hours When the leaves are not exposed to the sun. 

[0044] Because the majority of the oil is found in the 
leaves and blossoms of the plant, it is preferred that the 
leaves and blossoms be utiliZed in the extraction process. 
Use of other parts of the plant may increase impurities and 
decrease yield. 

[0045] ii. Extracting Oil from the Plant 

[0046] Oil containing organic phenolic compounds can be 
extracted from either dried or fresh plants, or both. If the 
plant is dried, the drying process is preferably undertaken in 
special drying houses that are constructed to alloW constant, 
free circulation of air. Preferably, the harvested leaves and 
blossoms should not be exposed to direct sunlight, as 
exposure to sunlight may reduce the amount of active 
material present in the leaves. 

[0047] To dry the product, the leaves and blossoms are 
arranged in layers of 20-25 cm thick. To promote uniform 
drying, the layers should be turned up-side-doWn either 
manually or mechanically four times a day during the ?rst 
three days of drying. Generally, the leaves are dried for 
about 7 to 8 days. 

[0048] After the leaves and blossoms are dried, the oil can 
be extracted by knoWn methods, including distillation, for 
example, steam distillation. Preferably, the oil is extracted in 
a tWo stage distillation process (double distillation). Prefer 
ably, the oil is ?rst extracted by steam distillation (at a 
temperature of about 100° C.) to remove most impurities. 
Typically, after the ?rst steam distillation, the extracted oil 
contains about 3% to about 4% by Weight isopropyl-cresol; 
about 60% to about 70% isopropyl-o-cresol and about 26% 
to about 37% by Weight impurities. 

[0049] The oil is then re-distilled at a temperature betWeen 
about 180° C. to about 200° C. to remove additional 
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impurities. Preferably, the redistillation is performed tWice 
(double re-distillation). If a double re-distillation process is 
used, the oil typically has a purity of greater than 90%, more 
preferably greater than 95%, and even up to 99%. Although 
yield tends to be loWer When a double distillation process is 
used, typically about 1 to 10 kilograms, more typically about 
3 to 7 kilograms of oil, are obtained for every 100 kilograms 
of dried leaves and blossoms. 

[0050] In a steam distillation process, the distillation col 
umn generally has tWo output tubes: one for oil (at the base 
of the column) and one for Water vapor (at the top of the 
column). A Water source is positioned under the leaves and 
blossoms and is heated to about 100° C. preferably under a 
pressure of about 20 bar to about 25 bar (increased pressure 
Will tend to reduce the distillation time). The steam passes 
through the leaves and blossoms, thereby creating oil drop 
lets. Because the Water vapor is lighter than the oil droplets, 
the Water droplets ?oW out of the output tube positioned at 
the top of the distillation column and the oil droplets ?oW 
out of the output tube positioned at the base of the distilla 
tion column. The distillation process is carried out for about 
1 to about 5 hours, more typically about 2 to about 3 hours. 

[0051] B. Organic Acid 

[0052] The organic phenolic compound can be reacted 
With an organic acid to form an antimicrobial compound 
having enhanced antimicrobial activity When compared to 
the organic phenolic compound alone. As used herein, the 
term “organic acid” refers to non mineral acids such as 
carboxylic acids (i.e., acids containing —COOH group) 
including aliphatic acids, such as acetic and formic acid; 
aromatic acids, such as benZoic or salicylic acid; dicarboxy 
lic acids (i.e., acids containing tWo —COOH groups) includ 
ing oxalic, phthalic, sebacic, and adipic acid; fatty acids; and 
amino acids. Examples of suitable organic acids include 
citric acid, propionic acid, fumaric acid, folic acid, malic 
acid, orthophosphoric acid, acetic acid, lactic acid, butyric 
acid, glutamic acid, aspartic acid, and formic acid. A pre 
ferred composition includes an organic acid such as citric 
acid, propionic acid, fumaric acid and folic acid. 

[0053] Examples of antimicrobial compounds formed by 
reacting an organic phenolic compound With organic acid 
include 3-{[4-(carboxymethyl)-2-hydroxy-6-isopropylphe 
noxy]carbonyl}-3-hydroxypentanedioic acid, formed by 
reacting isopropyl-o-cresol With citric acid and propionic 
acid, referred to herein as citro-propiono-cresol (CPC). 
Another antimicrobial compound includes (E)-4-[3-({4-[(4 
{[(2-amino-4-hydroxy-2,3-dihydro-6-pteridinyl)methyl] 
amino}benZoyl)amino]-4-carboxybutanoyl}oxy)-6-hy 
droxy-2-isopropylphenoxy]-4-oxo-2-butenoic acid, formed 
by reacting isopropyl-o-cresol With fumaric acid and folic 
acid, referred to herein as fumo-cresol-folin Speci?c 
methods of forming such antimicrobial compounds are 
provided beloW. 

[0054] C. Group I Salt 

[0055] Alternately, the organic phenolic compound can be 
combined With a salt, preferably a Group I salt. A Group I 
salt refers to an ionic molecule that has as its cation one of 
the elements in Group I of the periodic chart of elements. 
Preferred Group I salts include Group I chloride salts, most 
preferably the Group I salt is sodium chloride and/or potas 
sium chloride. The Group I salt is combined With the organic 
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phenolic compound to form an antimicrobial compound 
comprising the deprotonated organic phenolic compound 
associated With the Group I cation. Speci?c methods of 
forming these compounds of the invention are provided 
beloW. 

[0056] It is believed that the sodium and potassium ions, 
along With the deprotonated organic phenolic compound 
readily pass through or destroy the cell membrane. The 
association of the organic phenolic compound With sodium 
or potassium appears to increase the rate of pathogen 
destruction. 

[0057] Preferably, the salt is obtained from a natural 
source. As used herein, the term “natural” refers to a 
substance or mixture that occurs in nature that is not 
synthetic or manufactured. “Synthetic natural compound” 
refers to compounds that are synthesiZed but are identical to 
a natural product. For example, sodium chloride can be 
obtained from the ocean. 

[0058] C. Reaction to Form Antimicrobial Compound 

[0059] As used herein, the term “antimicrobial com 
pound” refers to compounds formed by reacting an organic 
phenolic compound extracted from a plant of the Labiatae 
and/or Verbenacae family With an organic acid or a salt. The 
antimicrobial compound may also be referred to as the 
“active ingredient.” An “antimicrobial compound” may refer 
to a compound formed by chemically reacting isopropyl-o 
cresol With citric acid and propionic acid (See, FIG. 2) or 
With fumaric acid and folic acid. (See, FIG. 3). Alternately, 
an “antimicrobial compound” may refer to a compound 
formed by chemically reacting isopropyl-o-cresol or isopro 
pyl-cresol With sodium chloride (See, FIGS. 4 and 8) or 
With potassium chloride (See, FIGS. 5 and 7). 

[0060] As used herein, the term “reacting” refers to a 
process in Which the organic phenolic compound is chemi 
cally modi?ed (as compared to the formation of a solution). 
In the formation of an antimicrobial compound With an 
organic acid, both the organic phenolic compound and the 
organic acid are chemically modi?ed such that covalent 
bonds are formed to interconnect the molecules. In the 
formation of an antimicrobial compound With a Group I salt, 
the reaction of the organic phenolic compound involves the 
deprotonation of the alcohol moiety to form an aryl oxide 
anion Which then associates With the Group I cation in 
solution. 

[0061] To form an antimicrobial compound by reacting the 
organic phenolic compound With an organic acid, the 
organic phenolic compound may be combined With an 
organic acid and mixed under high shear conditions. High 
shear conditions can be generated by mixing With a high 
speed mixer, preferably at speeds betWeen about 200 RPM 
(revolutions per minute) and 2000 RPM. 

[0062] For example, an organic phenolic compound can 
be combined With an organic acid (typically a liquid, pref 
erably With a purity of at least 80% by Weight, more 
preferably With a purity of at least 90% by Weight). Prefer 
ably, the resulting mixture contains about 100 parts organic 
phenolic compound and about 25 to about 100 parts organic 
acid, more preferably about 50 to about 100 parts organic 
acid. Alternately, a solution can be prepared that contains 
100 parts organic phenolic compound, 25 to 50 parts of a 
?rst organic acid and 25 to 50 parts of a second organic acid. 
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[0063] The mixture is mixed in a high speed turbo mixer 
(described beloW) for about 1 to about 20 minutes, more 
preferably about 5 to about 15 minutes, more preferably 
about 10 to about 15 minutes at a speed of about 200 to about 
2000 revolutions per minute, more preferably about 500 to 
about 2000 revolutions per minute, most preferably about 
1500 to about 2000 revolutions per minute. It is believed that 
the high shear conditions of the high speed mixture aid in the 
formation of covalent bonds betWeen the organic phenolic 
compound and the organic acid(s). 

[0064] To increase the reaction rate, the reaction is pref 
erably performed at an elevated temperature. Preferably, the 
reaction is performed at a temperature betWeen about 60° C. 
and about 100° C., more preferably at a temperature betWeen 
about 75° C. and about 80° C. 

[0065] Additionally, an “antimicrobial compound” may 
refer to a compound formed by reacting an organic phenolic 
compound, such as isopropyl-o-cresol or isopropyl-cresol, 
and a salt, such as sodium chloride (See, FIGS. 4 and 8) or 
potassium chloride (See, FIGS. 5 and 7). Preferably, the 
reaction betWeen the organic phenolic compound and the 
salt is carried out in solution. More preferably, to form an 
“antimicrobial compound” by reacting an organic phenolic 
compound and the salt, the salt is combined With a liquid 
carrier, preferably an alcohol to form an electrolyte solution. 
Although other alcohols such as methanol can be used, 
ethanol, most preferably food grade ethanol, is used to 
reduce toxicity upon administration. Preferably, the salt is 
combined With the liquid carrier at a ratio of about 30:70 to 
about 50:50 by Weight, more preferably about 40:60 by 
Weight. 

[0066] Preferably, the electrolyte solution contains organic 
phenolic compound and sodium and/or potassium ion in a 
ratio of about 90:1 by Weight, more preferably a ratio of 
about 95:5, most preferably a ratio of about 90:10. 

[0067] The electrolyte solution is then mixed in a high 
speed mixer. Preferably, the reaction is performed in a high 
speed turbo mixer at a speed of about 500 RPM (revolutions 
per minute) to about 2000 RPM, more preferably about 1000 
RPM to 2000 RPM, most preferably about 1500 RPM to 
about 2000 RPM. It is believed that the high speed turbine 
aids in the deprotonation of the hydroxyl group on the 
organic phenolic compound (to form an aryl oxide anion). 
The sodium or potassium cations then associate With the aryl 
oxide anion via an ionic bond to form an organic phenolic 
salt. 

[0068] Preferably the organic phenolic compound and the 
salt are mixed at high speed for about 5 to 20 minutes, more 
preferably about 10 to about 15 minutes. Preferably the 
mixing process is performed for at least about 10 minutes to 
alloW sufficient pressure to develop in the mixer to depro 
tonate the hydroxyl group on the organic phenolic com 
pound. 

[0069] Alternately, the antimicrobial compound (com 
pounds formed using organic acid or a salt) can be formed 
using a more traditional synthetic method. For example, an 
antimicrobial compound Which includes a sodium salt of the 
organic phenolic compound can be prepared using a more 
traditional synthetic method. For example, the organic phe 
nolic compound can be mixed With a salt of a base (such as 
sodium hydroxide or potassium hydroxide for example) in 
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an organic solvent (such as ether, methylene chloride, or 
dimethylsufoxide for example). The anionic moiety from the 
base extracts the proton from the organic phenolic com 
pound to form the aryl oxide anion, Which then associates 
With the cation (preferably sodium or potassium). The 
resulting organic phenolic salt is puri?ed by extraction into 
an aqueous solvent. 

[0070] II. Pharmaceutical Composition 

[0071] The antimicrobial compound can be used alone, or 
as part of a pharmaceutical composition. As used herein, the 
term “pharmaceutical composition” refers to a composition 
Which includes at least one antimicrobial compound and a 
pharmaceutically acceptable carrier. 

[0072] The antimicrobial compounds can be prepared and 
administered in a Wide variety of oral, parenteral and topical 
dosage forms. 

[0073] Pharmaceutically acceptable carriers can be either 
solid or liquid. Solid form preparations include poWders, 
tablets, dispersible granules, capsules, cachets, supposito 
ries, and ointments. A solid carrier can be one or more 
substances Which may also act as diluents, ?avoring agents, 
solubiliZers, lubricants, suspending agents, binders, or tablet 
disintegrating agents; it can also be an encapsulating mate 
rial. In poWders, the carrier is a ?nely divided solid Which is 
in admixture With the ?nely divided active compound. In the 
tablet the active compound is mixed With carrier having the 
necessary binding properties in suitable proportions and 
compacted in the shape and siZe desired. The poWders and 
tablets preferably contain from about 1 Wt % to about 20 Wt 
%, more preferably about 2 Wt % to about 10 Wt %, most 
preferably about 3 Wt % to about 5 Wt % antimicrobial 
compound. Suitable solid carriers are magnesium carbonate, 
magnesium stearate, talc, sugar, lactose, pectin, dextrin, 
starch, gelatin, tragacanth, methylcellulose, sodium car 
boxymethyl cellulose, a loW melting Wax, cocoa butter, etc. 
The term “preparation” is intended to include the formula 
tion of the active compound With the encapsulation material 
as carrier providing a capsule in Which the active component 
(With or Without other carriers) is surrounded by carrier, 
Which is thus in association With it. Similarly cachets are 
included. Tablets, poWders, cachets, and capsules, can be 
used as solid dosage forms suitable for oral administration. 

[0074] Liquid form preparations include solutions, sus 
pensions, and emulsions, for example, Water or Water 
propylene glycol solutions for parenteral injection. Such 
solutions are prepared so as to be acceptable to biological 
systems (isotonicity, pH, etc). Liquid preparations can also 
be formulated in aqueous polyethylene glycol solution. 
Aqueous solutions suitable for oral use can be prepared by 
dissolving the antimicrobial compound in Water and adding 
suitable colorants, ?avors, stabiliZing and thickening agents 
as desired. Aqueous suspensions suitable for oral use can be 
made by dispersing ?nely divided active component in Water 
With viscous material, i.e., natural or synthetic gums, resins, 
methyl cellulose, sodium carboxymethyl cellulose and other 
knoWn suspending agents. 

[0075] Ointment preparations contain heavy metal salts of 
the antimicrobial compound With a physiologically accept 
able carrier. The carrier is desirably a conventional Water 
dispersible hydrophilic or oil-in-Water carrier, particularly a 
conventional semi-soft or cream like Water dispersible or 
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Water soluble oil-in-Water emulsion Which may be applied to 
an affected surface With minimum discomfort. Suitable 
compositions may be prepared by merely incorporating or 
homogeneously admixing ?nely divided compounds With 
the hydrophilic carrier or base or ointment. 

[0076] Preferably, the pharmaceutical composition is in 
unit dosage form. In such form, the preparation is subdi 
vided into unit doses containing appropriate quantities of the 
antimicrobial compound. The unit dosage form can be a 
packaged preparation, the package containing discrete quan 
tities of preparation, for example, packeted tablets, capsules, 
poWders in vials or ampoules, and ointments in tubes or jars. 
The unit dosage form can also be a capsule, cachet, tablet, 
gel or cream itself or it can be the appropriate number of any 
of the packaged form. 

[0077] The quantity of antimicrobial compound in a unit 
dose may be varied or adjusted from 1 mg to 1000 mg 
according to the particular application. The antimicrobial 
compounds are typically administered at an initial dosage of 
about 5 mg to about 50 mg per kilogram daily. The dosages, 
hoWever, may be varied depending upon the requirements of 
the animal being treated, the severity of the condition being 
treated and the compound employed. Determination of the 
proper dosage for a particular situation is Within the skill of 
the art. Generally, treatment is initiated With smaller dos 
ages. Thereafter, the dosage is increased by small increments 
until the desired effect is obtained. For convenience, the total 
daily dosage may be divided and administered in portions 
during the day if desired. 

[0078] For example, a formulation Which includes sodium 
bicarbonate, (Na2HCO3) may be suitable for treating disor 
ders associated With gastro-intestinal pH disorders or diar 
rhea. 

[0079] A. Combinations 

[0080] A pharmaceutical composition may include one 
type of antimicrobial compound, or a combination of anti 
microbial compounds. For example, a combination contain 
ing 3-{[4-(carboxymethyl)-2-hydroxy-6-isopropylphenoxy] 
carbonyl}-3-hydroxypentanedioic acid (CPC), and (E)-4-[3 
({4-[(4-{[(2-amino-4-hydroxy-2,3-dihydro 
pteridinyl)methyl]amino}benZoyl)amino]-4-carboxy 
butanoyl}oxy)-6-hydroxy-2-isopropylphenoxy]-4-oxo-2 
butenoic acid (FCF), can be used. Advantageously, a 
pharmaceutical composition Which contains a combination 
of antimicrobial compounds appears to decrease the pH in 
the intestines and thus enhance the ef?cacy of the antimi 
crobial compounds for treating intestinal disorders. Alter 
nately, a pharmaceutical composition Which includes both a 
sodium and a potassium salt of an organic phenolic com 
pound can be used. Furthermore, a combination Which 
includes an antimicrobial compound formulated With an 
organic acid and an antimicrobial compound formulated as 
an organic phenolic salt can be combined in a single 
pharmaceutical composition. 

[0081] Most preferably, the pharmaceutical composition 
includes antimicrobial compounds formulated as both 
sodium and potassium salts of the organic phenolic com 
pound. Preferably, the total amount of sodium and potassium 
organic phenolic salts make up approximately 1 Wt % to 
about 20 Wt %, more preferably about 2 Wt % to about 10 
Wt %, most preferably about 3 Wt % to about 5 Wt % of the 
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pharmaceutical composition. Preferably, the sodium and 
potassium salts of the organic phenolic compound are 
present in a ratio of betWeen about 1:99 and 99:1 by Weight, 
more preferably betWeen about 40:60 and 60:40 by Weight, 
most preferably about 50:50 by Weight. The combination of 
antimicrobial compounds appears to have a synergistic 
effect. 

[0082] As used herein, the term “synergistic effect” refers 
to a phenomenon Whereby the effect of tWo or more com 
pounds together is greater then the sum of their effects When 
used individually. For example, Whereas a pharmaceutical 
composition containing 100 mg of an organic phenolic 
sodium salt to treat an infection in an animal, a pharmaceu 
tical composition containing only 45 mg of organic phenolic 
sodium salt and 45 mg of organic phenolic potassium salt 
may be needed to treat the same infection in the same 
animal. An example of the synergistic effect of a combina 
tion of antimicrobial compounds is shoWn in Example 16. 

[0083] To form the pharmaceutical composition contain 
ing a combination of a sodium and potassium organic 
phenolic salt (or a combination of tWo different antimicro 
bial compounds containing organic acids), a solution con 
taining the desired ratio of antimicrobial compounds is 
mixed at room temperature (e.g., about 20° C. to about 30° 
C., more typically about 23° C. to about 28° C.) for about 
1-10 minutes, preferably about 2-5 minutes at a speed of 
about 25-100 RPM, preferably 50-75 RPM. 

[0084] B. Microencapsulation 

[0085] Products based on essential oils, such as organic 
phenolic compounds, tend to be absorbed at a level greater 
than 90% in the small intestines. Therefore, most of the 
activity of such products tends to be localized in the stomach 
and/or small intestine. HoWever, there are many microbial 
infections that occupy portions of the gastrointestinal tract 
beyond the small intestine. Therefore, it may be desirable to 
extend the activity of the essential oil based product into the 
large intestine. 

[0086] Microencapsulation is one method that can help 
extend the activity of the antimicrobial composition 
throughout the entire gastro-intestinal tract (GIT). Microen 
capsulation is a micro-packaging technique Which involves 
the coating of small particles of solids, liquid droplets, or 
dispersion of solids, Within liquids. Microencapsulated anti 
microbial compound may be used to treat infections located 
in the end of the small intestines (e.g., jejunum and/or ileum) 
and beginning of the large intestines (e.g., ascending colon 
and transverse colon). The microencapsulation prevents 
release of the active ingredients in the stomach or in the 
beginning of the small intestines (e.g., duodenum). If the 
antimicrobial compound is not microencapsulated, the 
acidic environment of the stomach Will tend to break the 
association betWeen the antimicrobial compound and most 
carriers in the pharmaceutical composition (such as dex 
trose, starch, etc.) and thereby activate the antimicrobial 
compound in the stomach. 

[0087] For example, a microencapsulated form of the 
antimicrobial compound may be used to treat Cryptospo 
ridia spp. infections and/or chronic enteritis in humans; 
Crytosporidia infections in animals, Lawsonia intracellu 
laris and T reponema hyodesynteriae infections in pigs, and 
others. 
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[0088] One example of a microencapsulation process 
includes encapsulating the antimicrobial compound in a 
multi Walled capsule such that the layers of the Wall dissolve 
as the capsule travels through the gastrointestinal tract. 
Thus, the components that make up each layer of the capsule 
Wall are chosen based on the conditions in the speci?c region 
of the gastrointestinal tract in Which they are desired to 
dissolve. For example, the pH along the gastrointestinal tract 
(GIT) varies: in the stomach, the pH is betWeen 2 and 5; in 
the duodenum, 4 and 6; jejunum, 4 and 6; ileum, 6.5 and 7.5; 
caecum 5.5 and 6.5; colon, 6.5 and 7; and rectum, 6.5 and 
7. Therefore, the components of the Wall layers may differ 
depending on What type of an ailment is to be treated, or its 
location, and Whether the ?nal formulation is meant to treat 
humans or animals. Each layer of the Wall may also contain 
the compound of the invention so that upon dissolution of 
that Wall layer, it can be released to effectuate treatment of 
the ailment. 

[0089] Suitable coating matrices include fatty acids, 
Waxes, sugars, and shellac. 

[0090] Encapsulation techniques are knoWn. An example 
of one encapsulation technique (called ?uidized bed coating) 
is provided beloW. In a ?uidized bed, a suspension of solid 
particles is transformed into a ?uidlike state by an upWard 
gas ?oW through the system. Because of the intensive heat 
and mass transfer ?uidized bed reactors are Widely used, eg 
in chemical industry for solid-catalyzed gas-phase reactions. 
To maximize the yield of such reactors, liquid reactants can 
locally be injected into the ?uidized bed. The injected liquid 
reactants penetrate the ?uidized bed and evaporate. For 
design purposes and the achievement of optimal operating 
conditions, the spatial distribution of the concentration of 
components and temperature has to be predicted. An illus 
tration of the process is shoWn in FIG. 13. 

[0091] Fluidized bed coating can be used to encapsulate 
the antimicrobial compound in a coating material Which 
includes ethyl cellulose and plant oil. First, the antimicrobial 
compound described is combined in the ?uid bed mixer With 
the ingredients to form a poWder, such as the ingredients 
shoWn in the table beloW. 

Ingredient Percentage by Weight 

Antimicrobial Compound 10-15 % 
Corn Starch 30-40% 
Dextrose 35-45% 
Calcium Carbonate 1—5% 
Sodium Bicarbonate 1—5% 
Silicon Dioxide (SiO2) 1—5% 

[0092] The mixture is combined for about 10 to 30 min 
utes, preferably about 15 to 20 minutes at a temperature 
betWeen about 75° C. and 100° C., more preferably betWeen 
about 80° C. and 90° C. to form a poWder. 

[0093] After the poWder is formed, a fatty acid composi 
tion can be added to the ?uid bed mixer and mixed for about 
5 minutes to about 20 minutes, more preferably about 10 
minutes to about 15 minutes to form a fatty acid layer on the 
antimicrobial poWder. Generally, the fatty acid is included in 
the mixer in an amount of about 20 Wt % to about 25 Wt % 
fatty acid composition as compared to about 75 Wt % to 
about 80 Wt % antimicrobial poWder. 
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[0094] After the fatty acid layer is formed, ethyl cellulose 
is added to the mixer and mixed for about 5 minutes to about 
20 minutes, more preferably about 10 minutes to about 15 
minutes, to form an ethyl cellulose layer. Ethyl cellulose is 
added to the mixer in an amount of about 20 Wt % to about 
25 Wt % ethyl cellulose as compared to about suspension is 
formed by combining about 75 Wt % to about 80 Wt % 
coated antimicrobial poWder. 

[0095] As used herein, the term “fatty acid composition” 
refers to aliphatic monocarboxylic acids that can be liberated 
by hydrolysis from naturally occurring fats and oils. Fatty 
acids are predominantly straight-chain acids of 4 to 24 
carbon atoms Which may be saturated or unsaturated. The 
fatty acids are typically derived from plants, such as an oil 
seed, or animal sources, such as talloW. Examples of satu 
rated fatty acids include palmitic and stearic acids. Examples 
of unsaturated fatty acids include oleic acid, and linolenic 
acid. Examples of suitable plant oils include rapeseed oil, 
corn oil, peanut oil, safflower oil, olive oil, soybean oil, 
sun?oWer oil, cottonseed oil, menhaden oil, herring oil, 
peanut oil, crambe oil, mustard oil, meadoWfarm oil and 
canola oils. 

[0096] Additional layers are formed by adding alternating 
rounds of fatty acid and ethyl cellulose to the mixer in the 
same manner as described previously. Preferably, the encap 
sulated antimicrobial compound is prepared With about 2 
layers to about 10 layers, more preferably about 4 to about 
6 layers. As used herein, “layer” refers to either a fatty acid 
layer or an ethyl cellulose layer. Thus, 2 layers Would 
include 1 fatty acid layer and 1 ethyl cellulose layer. 6 layers 
Would include 3 fatty acid layers and 3 ethyl cellulose layers. 
Generally, the resulting microcapulse has a diameter ranging 
from about 2 to about 5000 pm. 

[0097] The microencapsulated product Will alloW a small 
liberation (about 20 Wt % to about 30 Wt %) of antimicrobial 
compound (active ingredient) in the stomach With the 
remainder being released in the small intestine, ileum and 
even in the colon depending on the speci?c compounds and 
number of layers used. 

[0098] c. Additives 

[0099] The pharmaceutical composition may also contain 
additives such as preservatives, vitamins, minerals, and 
amino acids. Suitable additives may vary depending on the 
desired end use for the pharmaceutical composition. For 
example, the pharmaceutical composition may contain addi 
tives such as vitamins and/or minerals. Examples of vita 
mins that may be included in the pharmaceutical composi 
tion include vitamins A, D, E and C. Examples of elements 
that may be included in the pharmaceutical composition 
include Sodium (Na), Potassium (K), Calcium (Ca), Mag 
nesium (Mg), Manganese (Mn), Cobalt (Co), Zinc (Zn) and 
Copper (Cu). Additionally, amino acids such as glycine, 
methionine, lysine, and threonine may be included in the 
pharmaceutical composition. 

[0100] D. Illustrative Pharmaceutical Compositions Con 
taining Antimicrobial Compound for Administration to 
Humans 

[0101] A number of different formulations of the Antimi 
crobial Compound are possible. For example, the composi 
tion can be formulated as a capsule, tablet, syrup, tonic or 
liquid form. 
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[0102] Capsule 
[0103] To form a capsule for release of the antimicrobial 
compound in the intestine (rather than the stomach), the 
antimicrobial compound is ?rst prepared as a poWder and 
encapsulated. To form a poWder, the antimicrobial com 
pound is combined With the ingredients in the relative 
amounts shoWn in the Table beloW. 

Ingredient Percentage by Weight 

Antimicrobial Compound 10-15 % 
Corn Starch 25-35% 
Dextrose 40-50% 
Calcium Carbonate 1—5% 
Sodium Bicarbonate 1—5% 
Other" 1% 
Silicon Dioxide (SiO2) 1—5% 

*Includes vitamins, minerals, amino acids and other additives 

[0104] The ingredients are combined in the order shoWn in 
the table. After each ingredient is added, the combination is 
mixed for 3 minutes at 500 RPM. To form the capsule, the 
encapsulated poWder is then combined With a binder such as 
dextrose and potato starch in the amounts shoWn in the Table 
beloW. 

Ingredient Percentage by Weight 

Encapsulated Powder 10-15% 
Dextrose 35-45% 
Potato Starch 45-55% 

[0105] After the capsule is formed, it may be encapsulated 
With a coating material. An illustrative coating material 
includes ethyl cellulose and soy bean oil. 

[0106] A500 mg capsule (containing the ingredients in the 
ratio shoWn in the table above) can be formulated and used 
to treat infections of the digestive tract in humans. An 
illustrative dosing regimen includes administering one 500 
mg capsule daily to children (up to 12 years old) or tWo 500 
mg capsules to adults every 8 hours. 

[0107] Tablet 

[0108] Tablets may be formulated by combining the 
encapsulated poWder described above With dextrose, potato 
starch and colloids in the amounts shoWn in the Table beloW. 
Colloids are neutral ingredients Which act as a “glue” to hold 
the active ingredients together. 

Ingredient Percentage by Weight 

Encapsulated powder 10—15% 
Dextrose 35-45% 
Potato Starch 35-45% 
Colloids 10—15% 

[0109] The tablet may also include other carriers such as 
ethyl-cellulose or lactose. In one illustrative formulation, a 
500 mg tablet may be formulated and used to treat digestive 
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tract ailments in humans by administering 1 tablet daily to 
children up to 12 years of age, and tWo tablets every 8 hours 
for adults, until symptoms such as diarrhea subside. 

[0110] SloW Release Formulation—Tablet 

[0111] The tablet form of the antimicrobial compound can 
be prepared as a sloW release formulation, for example, for 
treating urinary tract infections. An illustrative sloW release 
formulation contains additional ethyl cellulose (5% more 
than previous formulation) to enhance activity in the intes 
tine. 

[0112] The antimicrobial compound is prepared as an 
encapsulated poWder and combined With carriers as shoWn 
in the Table beloW. 

Ingredient Percentage by Weight 

Encapsulated powder 10—15% 
Silicon Dioxide (SiO2) 10—15% 

Potato Starch 35—45% 

Lactose 15—25% 

Dextrose 15—25% 

[0113] One 500 mg tablet can be administered to children 
(ages 5-12 years) every 6 hours for 7 days. Adults can 
receive 3 tablets every 6 hours for 7 days. 

[0114] Syrups 

[0115] Encapsulated poWdered antimicrobial compound 
can be formed as described above and included in a syrup. 

An example of a syrup formulation is provided in the Table 
beloW: 

Ingredient Percentage by Weight 

Encapsulated powder 10-15% 
TWeen 200 35—45% 
Polysorbate 25—35% 
Honey Liquid 15-20% 

[0116] Other carriers that can be included in the syrup 
include ?avorings, such as vanilla ?avor, straWberry ?avor, 
honey ?avor, orange ?avor, and etc. Preferably, the carriers 
are based on sugar products, such as fructose, dextrin and 
others. Generally, these carriers are added to cover any 

unpleasant taste (generally bitter) associated With the active 
ingredients. The syrup can then be used to treat digestive 
ailments for example, by administering 2 mL of syrup 
containing 3-5 Wt % antimicrobial compound orally every 8 
hours. 

[0117] Liquid Formulation 

[0118] The antimicrobial compound can be formulated as 
a liquid for use in treating oral infections in humans by 
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combining antimicrobial compound With carriers as shoWn 
in the Table beloW: 

Ingredient Percentage by Weight 

Antimicrobial Compound 5—10% 
Polysorbate 15—25% 
Propylene Glycol 70-80% 

[0119] The liquid is administered to the area of the infec 
tion three times daily until the infection subsides. 

[0120] Evaporated Solution 

[0121] The antimicrobial compound can be formulated as 
an evaporated solution for treating tuberculosis in humans. 
To prepare this formulation, a liquid solution containing the 
antimicrobial compound is ?rst prepared as described above. 
The liquid solution is then evaporated. The evaporated 
solution is then combined With the carriers shoWn in the 
Table beloW to form a composition that can be inhaled using 
a mask. 

Ingredient Percentage by Weight 

Antimicrobial compound 15—20% 
Ethyl alcohol 15—20% 
Propylene glycol 25-35% 
Double distilled Water 35-45% 

[0122] Three to ?ve (3-5) mL of the formulation is then 
combined With 500 mL of hot Water. The patient inhales the 
steam for 20 minutes, once a day for 10 to 15 days. The 
patient can repeat the treatment for 10 more days if the 
tuberculosis persists. 

[0123] Intravenous 

[0124] The antimicrobial compound can be formulated as 
a solution suitable for intravenous administration or injec 
tion into a patient. Such a formulation can be prepared as 
folloWs. A liquid antimicrobial composition is prepared as 
described above. The liquid composition is then combined 
With a pharmaceutically acceptable carrier such as NaCl as 
shoWn in the Table beloW. 

Ingredient Percentage by Weight 

Antimicrobial Compound 1—2% 
0.9% solution of NaCl 98-99% 

[0125] The dosage is approximately 0.25 mL/kg of body 
Weight, for 5-7 days. 

[0126] PoWder 

[0127] The antimicrobial compound can be formulated as 
a poWder suitable for treating athlete’s foot and other 
external fungal infections. To prepare a poWder formulation, 
a liquid composition is prepared as described above and 
combined With carriers as shoWn in the Table beloW. 
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Ingredient Percentage by Weight 

Antimicrobial compound 5—10% 
Potato Starch 35—45% 
CaCO3 50-55% 

[0128] The powder can be liberally applied to the affected 
area three (3) times per day for 7 to 10 days. 

[0129] Gel 
[0130] The antimicrobial compound can be formulated as 
a gel for treatment of external infections caused by fungi and 
bacteria. To prepare a gel, a liquid formulation of the 
antimicrobial compound is ?rst prepared as described above 
and then combined with carriers shown in the Table below. 

Ingredient Percentage by Weight 

Antimicrobial compound 5—10% 
Soya oil 30-35% 
Vaselinum album 55-65% 

[0131] The gel is applied to the affected area three times 
a day for 5 to 7 days. 

[0132] Shampoo 
[0133] The antimicrobial compound can be formulated as 
a shampoo for the treatment of skin infections affecting the 
head and scalp. The shampoo can be formulated by prepar 
ing liquid formulation as described above and then combin 
ing the liquid formulation with ingredients to produce a 
shampoo as shown in the table below. 

Ingredient Percentage by Weight 

Antimicrobial compound 5—10% 
Shampoo carrier 40-50% 
Polyethylene glycol 45-55% 

[0134] The hair and affected scalp should be washed once 
a day for 10 days with the shampoo formulation. Alterna 
tively, the hair and scalp can be treated with a liquid 
formulation prepared as described above and combined with 
corn oil as shown in the Table below. 

Ingredient Percentage by Weight 

Antimicrobial Compound 5—10% 
Corn Oil 90-95% 

[0135] The liquid formulation can be applied via dropper, 
5 drops to the affected area every 8 hours for 3 to 4 days. 

[0136] E. Illustrative Pharmaceutical Compositions for 
Treatment of Animals other than Humans 

[0137] The antimicrobial compound can be formulated for 
treating internal and external infections in animals. 
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[0138] Powder 

[0139] Apowder formulation can be prepared by combin 
ing antimicrobial compound with silicon dioxide and a 
coating material as shown in the Table below. 

Ingredient Percentage by Weight 

Antimicrobial Compound 10-15% 
Silicon Dioxide (SiO2) 10—15% 
Coating Material 75-85% 

[0140] This formulation may be administered to a variety 
of animals, including pigs, horses, sheep, goats, cows, dogs 
and cats. For example, the formulation can be administered 
to pigs for the treatment of infections in the large intestines, 
caused by Lawsonia intracellularis and T reponema hyoa'ys 
enteriea. The formulation can be administered to multiple 
animals by combining the formulation with animal feed 
(approximately 1000-2000 ppm). Alternately, the formula 
tion can be administered to an individual animal (approxi 
mately 0.25 g/kg of body weight) 

[0141] Powder 

[0142] The antimicrobial compound may also be used for 
post surgical use. The following powder formulation could 
be used for such a purpose: 

Ingredient Percentage by Weight 

Antimicrobial Compound 5—10% 
CaCO3 40-50% 
Potato Starch 45-55% 

[0143] The post-surgical wound would be treated with the 
powder to limit the bacteria and/or fungi from growing in the 
area. 

[0144] Water Soluble Solution 

[0145] A water soluble solution can be formulated by 
combining a liquid formulation of the antimicrobial com 
pound with Polysorbate 80 and polyethylene glycol. 
Because poultry generally have a short gastro-intestinal 
tract, it may be preferred to treat poultry with a liquid 
formulation. An example of such a liquid formulation is 
shown in the Table below. 

Ingredient Percentage by Weight 

Antimicrobial Compound 10-15 % 
Polysorbate 80 35-45% 
Polyethylene glycol 45—55% 

[0146] The liquid formulation can be included in the 
drinking water of animals such as poultry or weaning piglets 
in the amount of 1000-2000 PPM (1000-2000 mil/000 L 
water) for 6 days. 
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[0147] Gel 

[0148] A gel can also be formulated for the treatment of 
internal infections in animals by combining antimicrobial 
compound with an emulsi?er and propylene glycol as shown 
below. 

Ingredient Percentage by Weight 

Antimicrobial Compound 10-15 % 
Herbapect (an emulsi?er) 35-45% 
Propylene glycol 45—55% 

[0149] The gel can be administered to the animal at a 
dosage of 0.25 g/kg of body weight of young animals. 

[0150] Liquid Formulation 

[0151] The antimicrobial compound can also be formu 
lated as a liquid, for eXample for treating an ear infection in 
a dog or cat by combining liquid antimicrobial, described 
above, with sun?ower oil and corn oil as shown below. 

Ingredient Percentage by Weight 

Antimicrobial Compound 10-15% 
Sun?ower Oil 35-45% 
Corn Oil 45-55% 

[0152] The tonic can be administered at a level of 1 mL/ 10 
kg of body weight of the animal. 

[0153] Liquid 

[0154] A liquid formulation may be used for the treatment 
of skin infections. The following is a method of formulating 
said liquid: 

Ingredient Percentage by Weight 

Antimicrobial Compound 10-15% 
Corn Oil 35-45% 
Soya oil 45—55% 

[0155] The liquid formulation could be packed in bottles 
with a dropper for easy application. The formulation should 
be applied three times daily. 

[0156] Mastitis 

[0157] The product of the invention can also be used to 
treat mastitis. Liquid antimicrobial compound is prepared as 
shown in the Table below. 

Ingredient Percentage by Weight 

Antimicrobial compound 3—5% 
Olive oil 30-40% 
Silicon Gel 5—10% 
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Ingredient Percentage by Weight 

Water 55-60% 
Vitamin A 0-1 % 

[0158] The mixture is then combined with corn oil and 
Vaselinum album as shown below. 

Ingredient Percentage by Weight 

Antimicrobial compound 5—10% 
Corn oil 25-35% 
Vaselinum album 60-70% 

[0159] The formulation is delivered via a mastitis injector; 
10 ml, twice a day to treat cows, and 5 mL, twice a day to 
treat sheep and goats. 

[0160] Bolus 

[0161] The antimicrobial compound can also be formu 
lated as a bolus. An encapsulated powder of the antimicro 
bial compound is prepared and combined with ethyl cellu 
lose and colloid as shown in the Table below. 

Ingredient Percentage by Weight 

Encapsulated powder 10—15% 
Ethyl cellulose 75-85% 
Colloid 5—15% 

[0162] The bolus can be administered at a level of 10 g/25 
kg of the body weight of the animal. 

[0163] Tablet 

[0164] The antimicrobial compound can also be formu 
lated as a tablet. First, an encapsulated powder is formed as 
described above. The encapsulated powder is then combined 
with colloid as shown in the Table below. 

Ingredient Percentage by Weight 

Encapsulated powder 85-95% 
Colloid 5—15% 

[0165] The composition can be formulated as a 500 mg 
tablet which can be administered every 12 hours per 10 kg 
of body weight of the animal. 

[0166] Feed Supplement 

[0167] The antimicrobial compound can also be formu 
lated as a feed supplement. First, an encapsulated powder of 
the antimicrobial compound is prepared and combined with 
microelements and vitamins as shown in the Table below. 




















