(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

=

(29) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
13 November 2014 (13.11.2014)

Wipo I PCT

(10) International Publication Number

WO 2014/183117 Al

(51)

21

(22)

(25
(26)
(30)

(72)
(71)

(74)

(81)

International Patent Classification:
AB1K 35/74 (2006.01) AB1K 9/20 (2006.01)
AB61K 9/14 (2006.01)

International Application Number:
PCT/US20 14/037704

International Filing Date:

12 May 2014 (12.05.2014)
Filing Language: English
Publication Language: English
Priority Data:
61/821,974 10 May 2013 (10.05.2013) us

Inventor; and
Applicant : CARPENTER, Richard [US/US]; 8703
Rupp Farm Drive, West Chester, Ohio 45069 (US).

Agents: ELRIFI, Ivor R. et a; Cooley LLP, 1299
Pennsylvania Avenue, Suite 700, Washington, District of
Columbia 2004 (US).

Designated States (unless otherwise indicated, for every
kind d national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(84)

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (unless otherwise indicated, for every
kind d regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, Sz, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, rr, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SV,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration d the time limit for amending the
claims and to be republished in the event d receipt d
amendments (Rule 48.2(h))

20147183117 AT I 000 10000 0O 000

(54) Title: COMPOSITIONS COMPRISING A MIXTURE OF BACTERIA COMPRISING PEDOIOCOCCUS AND LACTOBA-

O CILLUS AN METHODS FOR DECREASING THE EFFECTS OF ALCOHOLS

(57) Abstract: The present invention relates probiotic compositions useful in accelerating alcohol catabolism in a subject.



WO 2014/183117 PCT/US2014/037704
COMPOSITIONS COMPRISING A MIXTURE OF BACTERIA COMPRISING

PEDOIOCOCCUS AND LACTOBACILLUS AN
METHODS FOR DECREASING THE EFFECTS OF ALCOHOLS

RELATED APPLICATIONS
[0001] This application claims priority to and benefit of provisional application USSN
61/821,974 filed on May 10, 2013, the contents of which are herein incorporated by reference in its
entirety.
FIELD OF THE INVENTION
[0002] The present invention relates to compositions containing probiotic bacteria and their use
in alleviating one or more adverse effects associated with alcohol toxicity.
BACKGROUND OF THE INVENTION
[0003] Probiotics are microbial organismsthat are associated with beneficial health effects and
may beused for the prevention and treatment of diseases. When administered exogenously,
probiotics can survive in sufficient numbers to affect gut microbia metabolism.
[0004] Alcohol is absorbed mainly in the digestive tract, and 90% of the absorbed alcohol is
metabolized in the liver while the remaining 10% is discharged via expiration, urine and perspiration.
Alcohol, after being transported along with blood, is oxidized to acetaldehyde by various liver
enzymes, such as alcohol dehydrogenase, amicrosomal ethanol oxidizing system, catalase, etc.,
which is further enzymatically oxidized to acetic acid, which is harmless to the body. Meanwhile,
alcohol isreadily metabolized to acetaldehyde by enteric microorganisms. Recently, lactic acid
bacteria in the intestine have been reported to convert ethanol into acetaldehyde and further to acetic
acid, thereby suppressing the absorption of acohol and acetaldehyde, with the concomitant
hepatoprotective activity. However, not all enteric bacteria have such afunction. Therefore, thereisa
need for devel oping the bacterial compositions that functions to prevent the absorption of alcohol
and acetaldehyde and protect the liver.
SUMMARY OF THE INVENTION
[0005] In various aspects the invention provides a composition of amixture of bacteria
containing Pediococcus acidilactici, Pediococcus pentosaceus and Lactobacillusplantarum. Each
of the bacteriain the mixtureisindividually anaerobically fermented, harvested, dried, and
ground to produce apowder having amean particle size of 295 microns, with 60% of the

mixture in the size range between 175 —840 microns. The mixture has amoisture content of
1
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less than about 5%; and afinal bacterial concentration of about between 10°- 1021 colony forming
units (CFU) per gram of the composition.
[0006] In some aspects, the bacteria are anaerobically fermented in the presence of
carbohydrates. Carbohydrates include for example inulin, fructo-oligosaccharide, and gluco-
oligosaccharides. The bacteria are harvested by any method known in the art, such asby filtration
or centrifugation. The bacteria are dried by known methods. For example, the bacteria are dried by
liquid nitrogen followed by lyophilization. The bacteria are ground by conical grinding a a
temperature less than 4°C.
[0007] Also included in the invention are formulations containing the bacterial composition
of the invention and avitamin, amineral or asugar. Vitamins include for example, Vitamin D,
Vitamin B 12, Vitamin C or Vitamin E. Sugars include for example isinulin, dextrose or fructose.
Minerals include for example, calcium, magnesium, sodium, potassium, zinc, copper, or
molybdenum.
[0008] In some aspects the mixture of bacteria in the formulation is a a concentration of less
than about 60.0% (w/w).
[0009] Also included in the invention are tablets, capsules and powders containing the bacteria
mixtures and formulations according to the invention. The tablet contains about 687 mg of the
bacterial composition. The total weight of the tablet is 1200 mg. The capsule or powder contains
about at least 300 mg of the bacterial composition.
[00010]  Theinvention further provides methods of increasing the rate of alcohol metabolism in a
subject by administering to the subject the composition or formulations of the invention. The
composition or formulation is administered orally. The composition or formulation is administered
as atablet, capsule, or powder. Each tablet, capsule, or powder contains between about 100-800
milligrams of the bacterial mixture. In some aspects, two tablets or capsules are administered before
the consumption of acohol. In other embodiments, 2 and 20 tablets or capsules are administered
within a24 hour period after the consumption of acohol.
[00011]  Theinvention further includes methods of manufacturing acomposition of a
mixture of bacteria containing Pediococcus acidilactici, Pediococcuspentosaceus and
Lactobacillusplantarum by windividually — anaerobically fermenting each organism;
harvesting each organism; freezing the harvested organisms with liquid nitrogen, drying
2
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the frozen organisms, and grinding the dried organisms to produce apowder having a
mean particle size of 295 microns, with 60% of the mixture in the size range between 175
—840 microns. In some aspects, the methods further includes combining each of the
individually fermented bacteriato produce amixture of bacteria wherein the mixture has a moisture
content of less than about 5%; and afinal bacterial concentration of between about 105- 101t
colony forming units (CFU) per gram of the composition.
[00012] In some aspects the bacteria are anaerobically fermented in the presence of carbohydrates.
Carbohydrates include for example inulin, fructo-oligosaccharide, and gluco-oligosaccharides.
[00013] The bacteria are harvested by any method known in the art such as by filtration or
centrifugation. The bacteria are dried by know methods. For example, the bacteria are dried by
liquid nitrogen followed by lyophilization. The bacteria are ground by conical grinding a a
temperature less than 4°C.
[00014] In some aspects the powder isgranulated prior to tableting. The granulate comprises
hydroxypropyl methy cellulose, water, hydroxylated soy lecithin, gellum gum, corn starch, dextrose,
rice bran extracts, silica, or gum arabic. The granulate has amean particle size range between 100
and 300 microns.
[00015] Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention pertains.
Although methods and materials similar or equivalent to those described herein can beused in the
practice of the present invention, suitable methods and materials are described below. All
publications, patent applications, patents, and other references mentioned herein are expressly
incorporated by reference in their entirety. In cases of conflict, the present specification, including
definitions, will control. In addition, the materials, methods, and examples described herein are
illustrative only and are not intended to be limiting.
[00016] Other features and advantages of the invention will be apparent from and encompassed by
the following detailed description and claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[00017]  Figure lisaline graph showing average BAC values of 10 male and 10 female
participants in the treatment arm of the study. Average BAC is shown in the y-axis and time

(minutes) is shown in the x-axis.
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[00018] Figure 2 isabar chart showing the BAC response after ingestion of microbial

composition and alcohol.

DETAILED DESCRIPTION OF THE INVENTION
[00019]  The invention provides probiotic compositions that are useful in reducing blood alcohol
levels. The composition contains amixture of Pediococcus acidilactici, Pediococcus pentosaceus
and Lactobacillus plantarum.
[00020] The term "probiotic bacteria’ or "probiotics’ asused herein, refers to microorganisms
which when administered in adequate amounts confer a health benefit to the consumer. The
probiotics according to the invention may be viable or non-viable. in case the probiotics are non-
viable, they have to be substantially structurally intact, meaning that these non-viable micro-
organisms are still sufficiently intact to avoid or delay disintegration in the distal intestina tract
thereby enabling the interaction of (conserved structures of) the non-viable micro-organisms with the
immune system, particularly the mucosal immune system. The non-viable probiotics are
metabolicaly-active. By "metabolically-active” ismeant that they exhibit at least some residual
enzyme activity characteristic to that type of probiotic .
[00021] By the term "non-viable" asused herein ismeant apopulation of bacteria that is not
capable of replicating under any known conditions. However, it isto be understood that due to
normal biological variations in apopulation, asmall percentage of the population (i.e. 5% or less)
may still beviable and thus capable of replication under suitable growing conditions in apopulation
which is otherwise defined as non-viable.
[00022] By the term "viable bacteria’ asused herein ismeant apopulation of bacteria that is
capable of replicating under suitable conditions under which replication ispossible. A population of
bacteria that does not fulfill the definition of "non-viable" (as given above) is considered to be
"viable".
[00023] By the term "bioactive component” asused herein is meant a component which has a
physiological effect upon the body when consumed in adequate amounts.
[00024] Unless stated otherwise, al percentages mentioned in this document are by weight based

on the total weight of the composition.
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[00025]  The probiotic bacteria used in the product according to the present invention may be any
conventional probiotic bacteria. The probiotic bacteria isfood grade. It ispreferred that the probiotic

bacteria are selected from the family Lactobacillacea.

[00026] Suitable types of probiotic bacteria which may be used include Pediococcus acidilactici,
Pediococcus pentosaceus and Lactobacillus plantarum.
[00027]  Inpreferred compositions, the probiotic bacteria Pediococcus acidilactici, Pedococcus

pentosaceus and Lactobacillus plantarum are present in equal proportions.

[00028] The levels of the probiotic bacteria to be used according the present invention will depend
upon the types thereof. It ispreferred that the present product contains probiotic bacteria in an

amount between 10°and 101! colony forming units per gram.

[00029] In some embodiments of the invention, the probiotic bacteria employed are viable
probiotic bacteria. The use of viable probiotic bacteria offers the advantage that these probiotic

bacteria may become apart of the intestinal microflora, thereby providing additional health benefits.

[00030] The probiotic bacteria according to the invention may be produced using any standard
fermentation process known in the art. For example, solid substrate or submerged liquid
fermentation. The fermented cultures can be mixed cultures or single isolates. The probiotic

bacteria are anaerobically fermented.

[00031] In some embodiments the probiotic bacteria are anaerobically fermented in the presence
of carbohydrates. Suitable carbohydrates include inulin, fructo-oligosaccharide, and gluco-

oligosaccharides.

[00032] After fermentation the bacteria are harvested by any known methods in the art. For

example the bacteria are harvested by filtration or centrifugation.

[00033] The bacteria are dried by any method known in the art. For example the bacteria are dried
by liquid nitrogen followed by lyophilization.

[00034]  The compositions according to the invention have been freeze dried to moisture content
less than 20%, 15%, 10% 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, or 1%. Preferably, the composition

according to the invention has been freeze dried to moisture content less than 5%.
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[00035] In some embodiments the freeze dried powder is ground to decrease the particle size. The
bacteria are ground by conical grinding a atemperature lessthan 10 °C, 9°C, 8°C, 7°C, 6°C, 5°C,
4°C, 3°C, 1°C, 0°C,or less. Preferably the temperature islessthan 4°C.

[00036] For example the particie sizeis less than 1500, 1400, 1300, 1200, 1 100, {000, 900, 800,
700, 600, or 500 microns. Preferably, the freeze dried powder is ground to decrease the particle size
such that the particle size is less than 800 microns. Most preferred are particle sizes less than about
400 microns. In most preferred embodiments the freeze dried powder has a mean particle size
of 295 microns, with 60% of the mixture in the size range between 175 —840 microns. In

various embodiments the freeze dried powder is homogenized.

[00037] Naturaly, the present composition may contain further ingredients, including ingredients
that have afavorable health impact. Non-limiting examples of additional ingredients that may
suitably be incorporated in the present composition are: vitamins, minerals, prebiotics, phytosterols,
polyphenols, proteins, fibers, herbs and saponins.

[00038] The compositions of the invention are formulated for oral administrations, including
chewable foods, beverages, liquids, tablets, capsules, powders, and granulates. In apreferred
embodiment the probiotic compositions have been formulated into atablet. In another preferred
embodiment the probiotic compositions have been formulated into a capsule. In yet another
preferred embodiment the probiotic compositions have been formulated into a granulate or awater
soluble powder.

[00039] When formulated the composition may contain further ingredients, including ingredients
that have afavorable impact on flavor or tableting. Non-limiting examples of additional ingredients
that may suitably be incorporated in the present composition are: calcium lactate, sugars, tableting
aids and flavorings.

[00040]  When formulated for oral administration the compositions comprises at least 5, 10, 15,
20, 25, 30, 35, 40, 45, 50, 55 or more w/w% of the mixture of probiotic bacteria. Preferably, the
composition comprises between about 50 to 60 w/w% probiotic bacteria.

[00041] in preferred embodiments the probiotic compositions of the mvention are formulated in to

atablet and comprise minerals, vitamins, sugars, tableting aids and flavoring.
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[00042] Minerals include for example Calcium Carbonate, Calcium Lactate, Calcium Chloride,
Calcium Phosphate (dibasic), Sodium Chloride, Potassium Citrate monohydrate, Potassium sulfate,
Potassium Phosphate monobasic, Magnesium Oxide, Manganese Carbonate, manganese glucanate,
Ferric Citrate, Zinc Carbonate, Zinc glucanate, Cupric Carbonate, Potassium iodate, Sodium Selenite
pentahydrate. Chromium potassium sulfate dodecahvdrate, Ammonium paramolvbdate tetrahydrate,
Sodium meta-silicate nonahydrate, Lithium chloride, boric acid, sodium fluoride, Nickel Carbonate
hydroxide ietrahydrate, or ammonium meta-vanadate. Minerals are formulated at a concentration of
about 0. 1% to 10%, w/w, 0.1% b 5.0% w/w or any specific value within said range. In specific
embodiments, minerals are formulated a a concentration of about 5% w/w, 4%, 3% wiw, 2% wiw,
1% wiw, 0.9 % w/w, 0.8% wiw, 0.7 % w/w, 0.6% wiw, 0.5 % wiw, 0.4% w/w, 0.3 % wiw, 0.2%
wiw, 0.1 % w/w or less.

[00043] Vitamins include for example, Vitamin Bl, B2, B3, B5, B6, B7, B9, B12, Vitamin C,
Vitamin D, or Vitamin E. Preferred vitamins are Vitamin B}, B3, B6 B12, Vitamin C, Vitamin D3,
or Vitamin E acetate. Vitamins are formulated at a concentration of about 0.01% to 10%, w/w, 0.1%
and 5w/w%, or any specific value within said range. In particular vitamins are formulated at a
concentration of about 5% w/w, 4%, 3% wiw, 2% w/w, 1% w/w, 0.9 % w/w, 0.8% w/w, 0.7 % w/w,
0.6% w/w, 0.5 % w/w, 0.4% wiw, 0.3 % w/w, 0.2% w/w, 0.1 % w/w or less.

[00044] Sugars include for example, dextrose, sucrose, fructose, inulin, trehalose or salts of
gluconic acid. Preferred sugars include dextrose, fructose, fructo-oligosaccharides, gluco-
oligosaccharides or sucralose. Sugars are formulated a a concentration of about 0% to 50%, w/w,
20%-40% wi/w, or any specific value within said range. In particular vitamins are formulated at a
concentration of about 50% wiw, 45% wiw, 40%, 35%, wiw, 30% wiw, 25%» wiw, 20% w/w, 15%
wiw, 10% w/w, or less.

[00045] Tableting aids include for example, polycarboxylic acids such asmalic, maleic, citric,
iso-citric and succinic, and salts thereof, SiO,, Aloe Vera, saturated and unsaturated linear and
branched fatty acids and their salts, or fatty alcohols. Preferred tableting aides are malic acid, citric
acid, stearic acid or Magnesium stearate. Tableting aides are formulated at a concentration of about
1% to 10%, w/w, 2.5% and 7.5 w/w% or any specific value within said range. In particular vitamins
are formulated at a concentration of about 10% w/w, 7.5%. 5% wiw, 4%, 3% w/w, 2% w/w, 1%

wiw, or less.
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[00046] Any natura or artificial food grade flavorings maybe used including Banana, Cinnamon,
Grape, Orange, Peach, Pear, Pineapple, Apple, Berry, Coconut, Chocolate, Vanilla, Strawberry,
Wintergreen, Spearmint, Peppermint or Ginger. Preferred flavorings are ginger or natural berry
flavorings. Flavorings are formulated a a concentration of about 0.1% to 10%, w/w, 0.5% and 5
w/w%or any specific value within said range. In particular flavoring agenets are formulated a a
concentration of about 5% w/w, 4%>, 3% w/w, 2% w/w, 1% w/w, 0.9 % w/w, 0.8% w/w, 0.7 % w/w,
0.6% wiw, 0.5 % w/w, 0.4% w/w, 0.3 % w/w, 0.2% w/w, 0.1 % w/w or less.
[00047] in aparticularly preferred embodiment the probiotic compositions of the invention are
formulated in to atablet and comprise 58.0% w/w mixed probiotic bacteria; 0.58% w/w calcium
lactate, 2.95% w/w vitamins, 2.1 1% w/w minerals, 31.70 % w/w sugars, 2.66 % w/w tableting aids
and 2.00% flavoring.
[00048] The invention aso includes tablets, capsules or powders containing the bacterial
compositions according to the invention.
[00049] The tablet contains about 1000 mg, 900 mg, 800 mg, 700 mg, 600 mg, 500 mg or less of
the bacterial composition. 1n one embodiment the tablet contains 687 mg of the bacterial
composition. Thetotal weight or the tablet is 1500 mg, 1400 mg, 1300 mg, 1200 mg, 1100 mg, 1000
mg, 750 mg, or 500 mg.
[00050] The capsule contains 1000 mg, 900 mg, 800 mg, 700 mg, 600 mg, 500 mg, 400 mg, 300
mg or 200 mg the bacterial composition.
[00051] The powder contains 1000 mg, 900 mg, 800 mg, 700 mg, 600 mg, 500 mg, 400 mg, 300
mg or 200 mg the bacterial composition.
[00052] In afurther aspect the invention provides amethod of increasing the rate of alcohol
metabolism, reducing blood alcohol levels or aleviating one or more adverse effects associated with
alcohol toxicity by orally administering to a subject the probiotic bacterial compositions according to
the invention. The composition is preferably administered prior to, during or after the consumption
of alcohol. Alternatively, the composition is administered prior to the consumption of alcohol and
every hour thereafter until the subject ceases to consume alcohol. In some embodiments 2 to 20
tablets or capsules are administered within a24 hour period after consumption of alcohol.
[00053] Theinitial doses contain about 0.5-5 grams of probiotic bacteria. Preferably, the initia
dose contains about 1.5 -3.5 grams of probiotic bacteria. Most preferably, the initial dose contains
8



WO 2014/183117 PCT/US2014/037704

about 2.75 grams of probiotic bacteria. In some aspects the subsequent doses contain half of the
initial dose.

[00054]  Alsoincluded in the invention are methods of manufacturing a composition of a
mixture of bacteria containing Pediococcus acidilactici, Pediococcus pentosaceus and
Lactobacillus plantarum. The method includes individually anaerobically fermenting
each organism; harvesting each organism; freezing the harvested organisms with liquid
nitrogen drying the frozen organisms, and grinding the dried organisms to produce a
powder having amean particle size of 295 microns, with 60% of the mixture in the size
range between 175 —840 microns.

[00055] In some embodiments the method further includes, combining each of the
individually fermented bacteria to produce amixture of bacteria wherein the mixture has ta
moisture content of less than about 5%; and afinal bacterial concentration of between about 10°
- 101 colony forming units (CFU) per gram of the composition.

[00056] A better understanding of the present invention may be given with the following

examples which are set forth to illustrate, but are not to be construed to limit the present invention.

EXAMPLES
[00057] EXAMPLE 1: PREPARATION OF THE MICROBIAL SPECIES
[00058]  The microbia mixture of the present invention may be made by any of the standard
fermentation processes known in the art. In the following examples, both solid state and submerged
liquid fermentation processes are described:
[00059] A. Solid state fermentation
[00060] Individua purified isolates of Pediococcus acidilactici, Pediococcuspentosaceus
and Lactobacillus plantarum were grown-up in separate fermenters using standard
anaerobic submerged liquid fermentation protocols. The individual organisms were
recovered from the fermenters via centrifugation, mixed together in equal proportions on a
weight basis, then added to the following mixture: 1part inulin, 2.2 parts isolated soy
protein, 8 parts rice flour with 0.25%> w/w sodium chloride, 0.045% w/w Calcium
carbonate, 0.025% w/w Magnesium sulphate, 0.025%> w/w Sodium phosphate, 0.012%o0 w/w

9
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Ferrous sulphate and 29.6% water. This mixture was alowed to ferment for up to 5 days at
30°C. Upon completion of the fermentation, the entire mixture was freeze dried to a
moisture content less than 5%, ground to an average particle size of 295 microns, with 60%>
of the product in the size range between 175 —840 microns, and homogenized. The final
microbial concentration of the powdered product isbetween 109and 101t CFU/g.

[00061] B. Submerged Liquid Fermentation

[00062] Individual, purified isolates of Pediococcus acidilactici, Pediococcus pentosaceus and
Lactobacillusplantarum were grown-up in separate fermenters using standard anaerobic submerged
liquid fermentation protocols. After fermentation the individual cultures were filtered, centrifuged,
freeze dried to amoisture level less than about 5%, then ground to amean particle size of 295
microns, with 60% of the product in a size range between 175-840 microns. The individual dried
microbial cultures were then mixed in equal proportion by weight to obtain the microbial
composition of the present invention. The final microbial concentration of the mixed powdered
product is between 109 and 101t CFU/g.

[00063] EXAMPLE 2: TABLET FORMULATION

[00064] The dried microbial mixture from Example 1was formulated into tablets for clinical
studies. The tablets had the following composition:

Ingredient Y% wiw
Dried, mixed microbial culture from Example 1 58.0%
Calcium Lactate 0.58%
Vitamin D3 100 TU 0.01%
Vitamin E 950 acetate 2.63%
Vitamin C 0.29%
Vitamin B12 0.02%
Citric Acid 0.70%
Malic Acid 0.58%
Sugars 31.70%
Mineral Mix (Zn, Mn, Mg) 0.83%

10



WO 2014/183117 PCT/US2014/037704

Tableting Aids 2.66%
Flavoring 2.00%

[00065] Final tablet Characteristics:

Appearance Off white to medium brown
Dimensions 0.555 X 0.555 in’

Avg. Tablet Wt. | 1.2 grams

Hardness 32-38 kp

Friability <=2% loss

[00066] EXAMPLE 3: PERFORMANCE OF THE TABLETED PRODUCT IN MITIGATING THE
EFFECTS OF ALCOHOL

[00067] A small-base (20-person) clinical study was conducted to evaluate the tablet composition
of Example 2 for its ability to accelerate acohol metabolism. Recruited human subjects were
between 21-40 years old with aBody Mass Index of 18.5 - 24.9. Subjects with alergies or
intolerance to any of the ingredients in the study, including alcohol used (e.g. sulphites), were
excluded.

[00068] The study ran for 2-days with 20 healthy non-smoking male and female volunteers.
Subjects were grouped by gender (10 per test leg). Subjects took an initial oral dose of 4.8 grams of
the composition from Example 2 then drank a glass of wine (100 mis). One hour later, and every
hour thereafter during the course of the test, subjects ingested another 2.4 grams of the composition
from Example 2. Alcohol was consumed every 30 minutes for the duration of the study (240
minutes in total). Breathalyzer tests (BAC) were administered at baseline (before the first dose or
first glass of alcohol) and every 20 minutes after consumption of each dose of alcohol:

[00069] Study Protocol

Time (minutes) | Drink (100mL 12% alcohol by volume) | Amount of Test Composition from Example 2

Participants consume drink in 5 minutes

0 1 48 ¢
30 2
60 3 24¢

11
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90 4
120 5 2449
150 6
180 7 249
210 8
240 9

[00070] There were no adverse effectsthat could be attributed to ingestion of the composition of
Example 2. In amost all cases, participants reported amarked reduction in the adverse effects
normally associated with alcoholic toxicity. There was amarked reduction in BAC response among

participants who ingested the composition of Example 2 versus a control group (Figure 1).

[00071] EXAMPLE 4: COMPARISON TO COMPETITIVE PRODUCT

[00072] A repeat clinical study, similar in design to that in Example 3 above, was conducted to
compare the performance of the composition of Example 2 to a competitive product (Cheers, Juventa
Technologies). Results are shown in Figure 2. These results confirm that the microbial composition
of the present invention is preferred for reducing the effects of alcohol consumption.

12
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We Clam:

1 A composition comprising amixture of bacteria comprising Pediococcus acidilactici,
Pediococcus pentosaceus and Lactobacillus plantarum, wherein each of the bacteriain the mixture
isindividually anaerobically fermented, harvested, dried, and ground to produce a
powder having amean particle size of 295 microns, with 60% of the mixture in the size
range between 175 _ 840 microns, and the mixture has the following characteristics:

a) amoisture content of less than about 5%; and

b) afinal bacterial concentration of about between 10°- 1011 colony forming units (CFU)

per gram of the composition.

2. The composition of claim 1, wherein the bacteria are anaerobically fermented in the

presence of carbohydrates.

3. The composition of claim 2, wherein the carbohydrates are selected from the group

consisting of inulin, fructo-oligosaccharide, and gluco-oligosaccharides.

4. The composition of claim 1, wherein the bacteria are harvested by filtration or
centrifugation.

5. The composition of claim 1, wherein the bacteria are dried by liquid nitrogen followed by
lyophillization.
6. The composition of claim 1, wherein the bacteria are ground by conical grinding a a

temperature less than 4°C.

7. A formulation comprising the composition claim 1, wherein the formulation comprises a

vitamin, aminera or asugar.

13
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8. The formulation of claim 7, wherein the vitamin isVitamin D, Vitamin B12, Vitamin C or
Vitamin E.
9. The formulation of claim 7, wherein the sugar isinulin, dextrose or fructose.

10. The formulation of claim 7, wherein the mineral is calcium, magnesium, sodium,

potassium, zinc, copper, or molybdenum.

11. A formulation of claim 7, wherein the mixture of bacteria is a a concentration of less than
about 60.0% (w/w).

12. A tablet comprising the formulation of claim 7.

13. The tablet of claim 12, wherein the tablet comprises 687 mg of the bacterial composition.

14. The tablet of claim 13, wherein the total weight of the tablet is 1200 mg.

15. A capsule comprising the formulation of claim 7.

16. The capsule of claim 15, wherein the capsule comprises at least 300 mg of the bacterial

composition.

17. A powder comprising the formulation of claim 7

18. The powder of claim 17, wherein the powder comprises at least 300 mg of the bacterial

composition.

19. A method of increasing the rate of alcohol metabolism in a subject, comprising

administering to the subject the composition of claim.
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20. The method of claim 19, wherein the composition is administered orally.

21.  The method of claim 20, wherein the composition is administered as atablet, capsule, or
powder.

22.  The method of claim 19, wherein each tablet, capsule, or powder contains between about
100-800 milligrams of the bacterial mixture.

23. The method of claim 21, wherein two tablets or capsules are administered before the

consumption of alcohol.

24, The method of claim 23, further comprising administering between 2 and 20 tablets or
capsule within a 24 hour period after the consumption of acohal.

25. A method of manufacturing acomposition comprising amixture of bacteria
comprising Pediococcus acidilactici, Pediococcuspentosaceus and Lactobacillus
plantarum, wherein the method comprises the following steps:
a) individually anaerobically fermenting each organism;
b) harvesting each organism;
c) freezing the harvested organisms with liquid nitrogen
d) drying the frozen organisms, and
e) grinding the dried organisms to produce apowder having amean
particle size of 295 microns, with 60% of the mixture in the size range
between 175 - 840 microns.
26. The method of claim 23, further comprising combining each of the individually fermented
bacteriato produce amixture of bacteriawherein the mixture has the following characteristics:
a) amoisture content of less than about 5%; and
b) afinal bacterial concentration of between about 10°- 10 colony forming units (CFU)

per gram of the composition.
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27. The method of claim 25, wherein the bacteria are anaerobically fermented in the presence of
carbohydrates.

28. The method of claim 25, wherein the carbohydrates are selected from the group consisting
of inulin, fructo-oligosaccharide, and gluco-oligosaccharides.

29. The method of claim 25, wherein the bacteria are harvested by filtration or centrifugation.

30. The method of claim 25, wherein the bacteria are dried by liquid nitrogen followed by
lyophilization

31 The method of claim 25, wherein the bacteria are ground by conical grinding a a
temperature less than 4°C.

32. The method of claim 25, wherein the powder is granulated prior to tableting.
33. Themethod of claim 32, wherein the granulate comprises hydroxypropyl methy cellulose,
water, hydroxylated soy lecithin, gellum gum, corn starch, dextrose, rice bran extracts, silica, or

gum arabic.

34. The method of claim 33, wherein the granulate has amean particle size range between 100 and

300 microns.
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