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DESCRIPTION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority under 35 U.S.C. §119(e) to U.S. Provisional Patent Application No. 61/045,915, filed April
17, 2008.

FIELD OF THE INVENTION

[0002] The invention relates to controlling odors associated with animals. More particularly, the invention relates to Bacillus
strains for controlling odors associated with the bedding or other environment of animals, such as horses, guinea pigs, and the
like and methods of making and using the Bacillus strains.

BACKGROUND OF THE INVENTION

[0003] Animals, including, but not limited to, companion animals, livestock, laboratory animals, working animals, and sport
animals, generate odors that most people find offensive, especially when the odors are strong. For animals kept outdoors, this
can lead to problems with neighbors, staff that work with the animals, and owners of the animals. Odors from animals kept indoors
can aggravate the animal's owners, those living in the same household of the indoor animal, and visitors to the household where
the animal is kept.

[0004] Ammonia and other odors coming from farms, such as horse farms, can aggravate neighbors, especially in residential
areas. The ability to effectively control and alleviate waste odors associated with equine in urban areas provides a healthier living
environment and helps horse enthusiasts to maintain good relationships with their neighbors.

[0005] Ammonia negatively affects the health of stabled horses worldwide. Even long-term, low level exposure to ammonia can
affect a horse's respiratory health and immune response. (Davis, M. S. Foster, WM. "Inhalation Toxicology in the Equine
Respiratory Tract." In: Equine Respiratory Disease, P. Lekeus. International Veterinary Information Service, 2002 ). Horse bedding
consists of materials such as straw, sand and other material. Wood shavings are commonly used as bedding material to help
absorb urine and provide a surface for easy clean up. The condition or quality of bedding in equine stalls can be affected by a
number of factors including frequency of clean-out, ventilation, moisture and temperature. Due to the health problems associated
with high levels of ammonia, proper barn management is crucial. Daily cleaning, good ventilation and complete clean-out of stalls
when bedding is too soiled are essential to control ammonia exposure. Due to the cost of bedding materials, most horse owners
clean stalls daily but prefer not to strip stalls on a regular basis. There is great value in extending the bedding life and the amount
of time that bedding remains in the stall. By reducing the ammonia odors in the bedding, bedding life can be extended, resulting in
a great cost savings.

[0006] There are more horses in the United States currently than there were in the 1800's, many of them kept in urban areas. In
this setting, the manure and urine from horses can be offensive to non-horse owners and can be a problem for municipal landfills.
Ammonia production can also cause performance loss in competitive horse events like horse racing.

[0007] Some products to treat horse waste material are available, but most are chemically based and only provide short term
relief of odors and no increased digestion of solid waste. Some products control ammonia with absorbents, such as clay and
zeolite. These products function by providing negatively charged exchange sites to attract ammonium ions. In this process, more
weakly bound ions such as hydrogen and sodium are replaced by ammonium ions, reduction the total concentration of ammonia
in solution. These products also bind water, reducing the microbial activity and therefore the breakdown of urea to ammonia.
Other products control ammonia via yucca additives and fragrances that simply mask the odor. Ammonia negatively affects the
health of caged small animal pets as well.

[0008] Guinea pigs, hamsters, rats and other small animals need soft clean bedding that is changed frequently in order for the
animal to stay in top health. Bedding is replaced to keep down ammonia, and to keep small animals and the cage clean. Ammonia
is a component of urine. In high concentrations not only does it smell offensive to humans, but it can eventually lead to respiratory
problems for the small animals. Breathing concentrated ammonia will damage their lungs, burn their esophagus and create other
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health problems. Therefore, reducing ammonia levels is important for small animals. There is also a great value and need in
extending bedding life.

[0009] Ammonia concentrations in poorly ventilated horse barns and cages can rise to levels potentially harmful to the equine
and small animal respiratory tract. High levels of ammonia have been associated with foal pneumonia (McMillan K: Foal
pneumonia: An lllinois survey. An Health and Nutrit 1986; 34 ). High levels of ammonia may also predispose horses to chronic
obstructive pulmonary disease. (Tanner MK, Swinker AM, Traub-Dargatz JL, Stiffler LA, McCue PM, Vanderwall DK, Johnson KE:

Respiratory and environmental effects of recycled phone book paper versus sawdust as bedding for horses. J Eq Vet Sci 1998;
468-476). Ammonia and odor smells coming from horse farms can aggravate neighbors, especially in residential areas.

[0010] The ammonia present in equine facilities and small animal cages is the product of microbial decomposition of excreted
nitrogenous compounds. This includes urea, nonabsorbed proteins, amino acids, and nonprotein nitrogen present in the diet.

[0011] In view of the foregoing, it would be desirable to provide one or more Baciflus strains to treat or prevent animal odors and
to provide animal bedding including one or more of these strains, methods of using the Bacillus strains and animal bedding
treated with the Bacillus strains.

SUMMARY OF THE INVENTION

[0012] The invention, which is defined by the claims set out at the end of this disclosure, is intended to solve at least some of the
problems noted above. A composition is provided that includes Bacillus subtilis 2084 (NRRL B-50013), B. subtilis 27 (NRRL B-
50105) and B. licheniformis 21 (NRRL B-50134).

[0013] In some embodiments of the composition, at least one carrier capable of binding ammonia is included with the Bacillus
strains. In some embodiments of the composition, at least one water-soluble carrier is included with the Bacillus strains.

[0014] Animal bedding that includes the Bacillus strains is also provided, as is a method of making the animal bedding.

[0015] Also provided are methods of controlling odors from animal waste. In some embodiments of these methods, at least one
carrier capable of binding ammonia and the Bacillus strains are used to control odors. In some embodiments of these methods, at
least one water-soluble carrier and the Bacillus strains are used to control odors.

[0016] A method of making a composition is also provided. In it, each of Bacillus subtilis 2084 (NRRL B-50013), B. subtilis 27
(NRRL B-50105) and B. licheniformis 21 (NRRL B-50134) is grown in a broth. Each of the strains is separated from its broth to
make the composition.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Preferred exemplary embodiments described herein are illustrated in the accompanying drawings, in which like reference
numerals represent like parts throughout and in which:

FIG. 1 is a graph of ammonia concentration at 48 hours, with bars with different letters being significantly different.

FIG. 2 is a graph of the reduction in ammonia levels in bedding with FreshShield™ product or FreshShield™ stall treatment
product.

FIG. 3 is a graph of smell panel results after 5, 23, and 29 hours, showing reduction in ammonia smell with FreshShield™ product
treatment.

FIG. 4 is a graph showing the reduction in ammonia after one week of FreshShield™ product treatment.

FIG. 5 is a graph showing the difference in reduction of ammonia levels from used guinea pig bedding after 7 days of treatments
at different concentrations of FreshShield™ product compared to after 7 days with no treatment.

FIG. 6 is a graph showing reductions in ammonia levels after 24 hours in manure treated with FreshShield stall treatment product,
Stall Fresh stall treatment product, Stall DRY Plus stall treatment product, and Sweet PDZ stall treatment product.



DKI/EP 2274415 T3

[0018] Before explaining embodiments described herein in detail, it is to be understood that the invention is not limited in its
application to the details of construction and the arrangement of the components set forth in the following description or illustrated
in the drawings. The invention is capable of other embodiments or being practiced or carried out in various ways. Also, it is to be
understood that the phraseology and terminology employed herein is for the purpose of description and should not be regarded
as limiting.

DETAILED DESCRIPTION

[0019] Provided herein are combinations of three Bacillus strains that can be used to form odor-controlling compositions for
controlling ammonia and other odors from non-human animals. Laboratory studies have shown a 50-60% reduction in ammonia
on wood shavings treated with one or more compositions provided herein. Additional benefits of using the compositions to treat or
prevent animal odors can include one or more of the following.

Compositions:

[0020] Bacillus strains have many qualities that make them useful for treating and preventing animal odors. For example, Bacillus
strains produce extracellular enzymes, such as proteases, amylases, and cellulase. In addition, Bacillus strains produce
antimicrobial factors, such as gramicidin, subtilin, bacitracin, and polymyxin. Several Bacillus species also have GRAS status, i.e.,
they are generally recognized as safe by the US Food and Drug Administration and are also approved for use in animal feed by
the Association of American Feed Control Officials (AAFCO). All B. subtilis strains are GRAS.

[0021] The Bacillus strains described herein are aerobic and facultative sporeformers and thus, are stable. Bacillus species are
the only sporeformers that are considered GRAS. Bacillus strains preferably are used as spores. When rehydrated, with liquid
containing nutrients, the Bacillus strains can go into the vegetative state. However, when again dehydrated or without enough
nutrients, the Bacillus strains will go back to spores.

[0022] Bacillus strains found to be useful in the compositions provided herein include B. subtilis strains 2084 and 27 and B.
licheniformis strain 21. B. subtilis strains 2084 and 27 were deposited on March 8, 2007 and January 24,2008, respectively, at the
Agricultural Research Service Culture Collection (NRRL), 1815 North University Street, Peoria, lllinois, 61604 and given accession
numbers NRRL B-50013 and NRRL B-50105, respectively. On April 15, 2008, B. licheniformis strain 21 was deposited at NRRL
and given accession number NRRL B-50134. All of these deposits were made under the provisions of the Budapest Treaty on the
International Recognition of the Deposit of Microorganisms for the Purposes of Patent Procedure.

[0023] The compositions provided herein include B. subtilis strains 2084 and 27 and B. licheniformis strain 21 in an effective
amount to control odors. In at least one embodiment of the composition, substantially equal amounts (based on colony forming
units (cfu)) of each strain are used. However, differing amounts can also be used. For example, each strain can be added from
about 10% to about 45% (based on cfu) of the total amount of strain in the composition. In an exemplary embodiment, B, subtilis
strain 27 is included at 10%, B. subtilis strain 2084 is included at 45%, and B. licheniformis strain 21 is included at 45%.

[0024] In at least one embodiment of the composition, the total cfu of the B. subtilis strains 2084 and 27 and B. licheniformis

strain 21 is from about 7.5 x 107 to about 7.5 x 108 in the final form of the composition. For example, about 2.5 x 108 total cfu of
the B. subtilis strains 2084 and 27 and B. licheniformis strain 21 can be included in the final form of the composition.

[0025] In at least some embodiments of the composition, one or more water-soluble carrier, which is useful for rehydrating the
strains, is added to the strains. In one embodiment, carriers include Baker's sugar, maltodextrin M100, and baylith. This
embodiment, i.e., the three strains, B. subtilis strains 2084 and 27 and B. licheniformis strain 21, in substantially equal amounts
(based on CFU) of each strain and the carriers, is referred to herein as FreshShield™ product. In at least some embodiments,
FreshShield™ product is applied to animal bedding. This can be done during the manufacturing of bedding or at other times, as
is explained in more detail below.

[0026] In another embodiment, carriers that bind ammonia are used. In one embodiment, these carriers include bentonite,
Fuller's earth, mineral oil, and baylith. These carriers in combination with the three strains, B. subtilis strains 2084 and 27 and B.
licheniformis strain 21, in substantially equal amounts (based on CFU) of each strain, Baker's sugar, and baylith are referred to
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herein as FreshShield™ stall treatment product. Other carriers, such as clintpolite, diamaceous earth, beolite clay, and limestone,
also bind ammonia, and can also be used.

Making and Using the Compositions:

[0027] The Bacillus strains are grown in a liquid nutrient broth. In at least one embodiment, the Bacillus strains are grown to a
level at which the highest number of spores are formed.

[0028] The Bacillus strains are produced by fermentation of the bacterial strains. Fermentation can be started by scaling-up a
seed culture. This involves repeatedly and aseptically transferring the culture to a larger and larger volume to serve as the
inoculum for the fermentation, which is carried out in large stainless steel fermentors in medium containing proteins,
carbohydrates, and minerals necessary for optimal growth. A non-limiting exemplary medium is TSB. After the inoculum is added
to the fermentation vessel, the temperature and agitation are controlled to allow maximum growth. Once the culture reaches a
maximum population density, the culture is harvested by separating the cells from the fermentation medium. This is commonly
done by centrifugation.

[0029] In one embodiment, to prepare the Bacillus strains, each Bacillus strain is fermented to a 5 x 108 CFU/ml to about 4 x 109

CFU/ml level. In at least one embodiment, a level of 2 x 109 CFUml is used. The bacteria are harvested by centrifugation, and the
supernatant is removed. The pelleted bacteria can then be applied to the wood shavings. In at least come embodiments, the
pelleted bacteria are freeze-dried and mixed with a carrier before they are applied to the wood shavings. However, it is not
necessary to freeze-dry the Bacillus before using them. The strains can also be used with or without preservatives, and in
concentrated, unconcentrated, or diluted form.

[0030] The count of the culture can then be determined. CFU or colony forming unit is the viable cell count of a sample resulting
from standard microbiological plating methods. The term is derived from the fact that a single cell when plated on appropriate
medium will grow and become a viable colony in the agar medium. Since multiple cells may give rise to one visible colony, the term
colony forming unit is a more useful unit measurement than cell number.

[0031] To prepare compositions described herein, the cultures and carriers (where used) can be added to a ribbon or paddle
mixer and mixed for about 15 minutes, although the timing can be increased or decreased. The components are blended such
that a uniform mixture of the cultures and carriers result. The final product is preferably a dry, flowable powder.

[0032] In a non-limiting example of the FreshShield™ stall treatment product, the composition is applied to the surface on which
an animal is kept, such as in an animal stall. For example, the composition is used as a topical treatment in a stall to treat wet
spots. The FreshShield™ stall treatment product can be applied after wet bedding is removed. Clean bedding can be added on
top of the FreshShield™ stall treatment product and mixed with the FreshShield™ stall treatment product. This treatment can be
done on a daily basis, if desired, or more (or less) frequently.

[0033] In a non-limiting example of the FreshShield™ product, the compositions are added on to the bedding while the bedding
is being manufactured, such as just prior to packaging. This provides the convenience of having bedding material that reduces
odor and ammonia emissions and extends the bedding life.

[0034] In at least one embodiment of a method of making the FreshShield™ product, the bacteria are mixed into a liquid and
applied onto bedding, such as wood shavings.

[0035] Different application rates of the three-strain combination for making the FreshShield™ product can be used. In at least
one embodiment, the application rate for bedding for large animals (including, but not limited to, equine, bovine, ovine, and
porcine) differs from the rate for bedding for small animals (including, but not limited to, hamster, rodents, guinea pig, rabbits,
reptiles, dogs, and birds).

[0036] For example, for large animal bedding, a total of 2.9x1070 total cfu of bacteria per cubic foot of wood shavings is used.
The bacteria are added along with the carriers, M100 and Baker's sugar, to the wood shavings. However, the application rate can

vary from 2.9x1 08 to 2.9x101" total cfu per cubic foot of wood shavings. In at least one embodiment, the Bacillus strains are at a

concentration of 8.8x1010 total cfu per gram of bacteria (each strain being 1/3 of this). In an exemplary embodiment, the Baciflus
strains are combined with the wood shavings by mixing 10 kg of Bacillus with 55 gallons of water to form a stock solution. A total of
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7 ml of stock solution is diluted with 53 ml of water and applied via an auger to one cubic foot of wood shavings prior to the
bagging of the wood shavings. This diluted solution treats 10,000 bags of wood shavings, with one bag of shavings being
approximately 3.0 cubic foot compressed and 9 cubic feet uncompressed. A typical horse stall (10'x10") uses 4 bags (3 cubic foot

each) of shavings, which delivers 3.5 x 101 cfu/gram of Bacillus when applied as above.

[0037] In at least one embodiment, the application for small animal bedding is a total of 5.8 x1010 total cfu per cubic foot of wood
shavings. The bacteria are added along with the carriers, M100 and Baker's sugar, to the wood shavings. However, the

application rate can vary from 5.8x109 to 5.8x101" total cfu per cubic foot of wood shavings. In at least one embodiment, the

Bacillus strains are at a concentration of 1,7x101" total cfu per gram of bacteria (each strain being 1/3 of this). In at least some
embodiments, the Bacillus combination is added to the wood shavings by mixing 10 kg of Bacillus with 55 gallons of water to form
a stock solution. In an exemplary embodiment, 7 ml of stock solution is diluted with 53 ml of water and applied to one cubic foot of
wood shavings as they are being conveyed via an auger prior to bagging of the wood shavings. This diluted solution treats the
equivalent of 30,000-10,000 bags of wood shavings, with one bag of shavings being approximately 1-3 cubic foot compressed
and 3-9 cubic feet uncompressed, respectively. Small animal bedding materials come in a variety of sizes. Any dilution that would
achieve a desired cfu per cubic foot is suitable within the scope of this invention.

[0038] An exemplary composition of FreshShield™ product is shown below in Table 1.

Table 1.

Ingredient Amount added % composition by weight
B- licheniformis 21 at 3.8x1011 cfu/g 0.925 kg 2.70*

B. subtilis 27 at 3.0x1011 cfulg 1.172 kg 9.50*

B. subtilis 2084 at 2.0x1011 cfu/g 1.764 kg 3.53*

Baker's sugar 3.069 kg 4213

Maltodextrin M100 3.008 kg 41.29

Baylith 0.061 kg 0.85

Total 10 kg 100%

*This is for a specific lot of Bacillus. The amount added varies depending on the concentration of bacteria.

[0039] An exemplary composition of FreshShield™ stall treatment product is shown belowin Table 2.
Table 2.

Ingredient Amount added % composition by weight

B. licheniformis 21 at 5.0x1011 cfurg 0.001 kg 0.02*
B. subtilis 27 at 5.0x1011 cfug 0.001 kg 0.02*
B. subtilis 2084 at 5.0x10™" cfu/g 0.001 kg 0.02*
Bentonite 3.176 kg 69.75
Fullers Earth 1.361 kg 29.886
Mineral Oil 0.009 kg 0.197
Baylith 0.005 kg 0.109
Total 4.554 kg 100%
*This is for a specific lot of Bacillus. The amount added varies depending on the concentration of bacteria.

[0040] Additional uses of the compositions include the following. The composition can be added to as an ingredient to existing
stall treatment products as an all-natural additive for further odor control. The compositions can also be used with alternative
bedding products, e.g., corn cob bedding, paper bedding, straw, and wood pellets, used in the small and large animal market. For
use with alternative bedding products, the compositions are applied as is described above for wood shavings or in other ways.

[0041] Further uses of the compositions include using them on an absorbent material, such as granulated clay, for covering the
floor of an animal's cage or excretory box. For example, the compositions can be used as a litter additive for cat litter boxes and
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litter boxes for other animals. In one embodiment of the litter additive, B. subtilis strains 2084 and 27 and B. licheniformis strain 21
and carriers are combined. In an exemplary embodiment, bentonite, Fuller's earth, mineral oil, and baylith are the carriers. The
cat litter additive can have the same formula as shown in Table 2 or it can have a different formula. The cat litter additive can be
applied to cat litter as needed for odor control. The cat litter additive can also be used as an ingredient for litter manufacturing or
as a topical treatment.

[0042] Routine use of the one or more compositions provided herein can dramatically reduce and even eliminate animal odors.
The compositions are ecologically friendly products because instead of chemicals, bacteria are used to control animal odors. The
compositions are considered "green," that is, something good for the environment. The compositions are all natural and safe. The
compositions are highly stable, therefore, they have a long shelf life. In addition, the compositions extend bedding life. This is
increasingly important as wood and other bedding sources are becoming more expensive and more difficult to obtain. When one
or more compositions is added to animal bedding, the treated bedding is easy to use because nothing extra needs to be added to
the bedding for odor control. The compositions also provide a healthier living environment for animals living on bedding or other
surfaces treated with one or more composition. Animals do not like living in ammonia-rich environments. Ammonia bums their eyes
and causes other problems such as respiratory problems. Therefore, reductions in ammonia and other odors improve the
animal's quality of life. In addition, more efficient composting of animal manure is accomplished by using the compositions
provided herein.

[0043] A healthier working environment is provided for workers that train and take care of animals. For instance, ammonia, which
irritates the people's lungs and can cause respiratory and other problems, is reduced.

[0044] The compositions can be easily applied to wood shavings. It also provides a surface for the Bacillus bacteria to live. Unlike
simply adding untreated wood shavings, wood shavings treated with a composition provided herein adds the waste digesting
power of the Bacillus bacteria, which reduces the odor and ammonia.

[0045] Although not intended to be a limitation to the present disclosure, it is believed that inhibition of odors is accomplished via
reduced volatilization of ammonia through controlled decomposition of nitrogen-containing compounds and utilization of the
nitrogen by the Bacillus strains. Where used, the carriers limestone, clay, zeolite, diatomaceous earth, clintpolite, bentonite, and
Fuller's earth, also bind ammonia and therefore reduce odors.

EXAMPLES

[0046] The following Examples are provided for illustrative purposes only. The Examples are included herein solely to aid in a
more complete understanding of the presently described invention. The Examples do not limit the scope described herein
described or claimed herein in any fashion.

Example 1

[0047] Overview: This research was conducted to determine the effectiveness of a horse waste product at lessening the odor
associated with waste excretion in confined areas such as the common equine box stall.

[0048] Protocol: 12 horses housed in a barn were utilized to "soil" the stalls. Horses/stalls were blocked by age/ration/sex so
that there were similar types of horses within each treatment. Horses were stalled for approximately 12 hours/day with daily
turnout. The treatments were as follows: Control: Consisted of normal bedding practices per the protocols of the facility with 6
stalls and Bedding Treatment: In addition to normal bedding protocols, a top dress of a "horse waste product" applied to shavings
was applied to selected stalls with 6 stalls. Bedding treatment was applied by spreading 1 (one) scoop (in this example, one (1)

scoop equals 8.64x1010 total cfu of the Bacillus strains) of treatment material, which is prepared to contain 2.4x108 total cfu/g of
B. subtilis strains 2084 and 27 and B. licheniformis strain 21 bacteria provided in FreshShield™ product, that is, one scoop per 1
bag (2.0 cubic foot) of Marth Easy Pick™ shavings.

[0049] The trial initiation had a 3 week trial period. At the beginning of the frial all stalls were cleaned out of all waste and
bedding material.

[0050] Control stalls were re-bedded with 7 bags each of untreated Marth Easy Pick Shavings. Treated stalls had 7 scoops of
FreshShield™ product on 7 Marth Easy Pick™ 2.0 cubic foot bags of wood shavings, applied and thoroughly mixed in the
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bedding. Treated stalls were uniquely marked so farm personnel could easily identify treatment stalls. For the remainder of the
trial, bedding protocols were adhered to per the facility managers direction. One scoop of FreshShield™ product was applied per
bag of fresh shaving material put down in the stall. Fresh FreshShield™ product was mixed in with fresh shavings at time of
application. Individual stall records were maintained regarding the amount of fresh bedding put down in each stall on a daily basis.
The amount of deodorizer, such as Sweet PDZ or Stall Dry, was applied daily was recorded.

[0051] Results: The FreshShield™ product reduced odors in the treated stalls of the barn. The test was done during the time of
year that the barn was open. The FreshShield™ product reduced stall odors and ammonia smells, making the facility and
environment better for the horses.

Example 2

[0052] Aim: To determine if FreshShield™ product will modulate the decomposition of manure mixed with Marth Easy Pick™
Bedding over time. This model utilized cow urine and cow fecal material.

[0053] Protocol: A waste in vifro model was prepared by placing 100g of Marth Easy Pick™ bedding into each of fifteen 6"x9"x3"
Ziploc™ containers with a small hole drilled in one end. The hole was taped to reseal the container. 500 ml of freshly collected
cow urine was added to each container followed by 50g of freshly collected cow fecal matter. Three treatments were designated
across the 15 containers with 5 replicates/treatment. Treatments consisted of control, containing no FreshShield™ product, and

FreshShield™ product added at a 1X dose and a 2X dose. The 1X dose contained 3.12 x 109 CFU of the three Bacillus strains,
i.e., B. subtilis strains 2084 and 27 and B. licheniformis strain 21, with the 2X dose containing twice that amount. After addition of
all materials to the Ziploc containers, contents of the containers were thoroughly mixed using a plastic teaspoon, with different
spoons used to mix each treatment. Ziploc containers were sealed by placing the lid on top and placed in the Bio-Cold
environmental chamber set at 81°F and 55% humidity.

[0054] Ammonia measurements were taken from each container at 24 hours, 48 hours, and 7 days after placement in the Bio-
Cold chamber. Measurements were taken using the Drager pump fitted with disposable ammonia tubes.

[0055] Results: Ammonia concentrations at 48 hours can be seen in FIG. 1. Results from ammonia concentration after 7 days
were also observed. There was no significant difference between treatments at 24 hours. At 48 hours the 2X dose was
significantly less than that of the control, but not significantly different for the 1X dose. The 1X dose was less than that of the
control but not significant. There were no significant differences between treatment groups after seven days.

Example 3

[0056] Study Details: The following study was performed to show the effect of bedding containing the FreshShield™ product
and having Baker's sugar, maltodextrin M100, and baylith as the carriers (formulated as shown in Table 1 above) and bedding
treated with FreshShield™ stall treatment product having bentonite, Fuller'earch, mineral oil, and baylith as the carriers
(formulated as shown in Table 2 above) to determine the effect of carriers on the ability of the product to control ammonia
production. Both products included the three strains, B. subtilis strains 2084 and 27 and B. licheniformis strain 21, as shown in
Tables 1 and 2. Soiled horse bedding material collected from a stable was placed into sealed containers. Treatments were

applied at a rate of 1.0x1010 total cfu of the three strains of the bacteria in the FreshShield™ product per 500 grams of soiled

bedding and at a rate of 1.0x1010 total cfu of the three strains of bacteria in the FreshShield™ stall treatment product. Ammonia
measurements were taken at time 0, 6, and 16 hours post-treatment using a Draeger ammonia detector.

[0057] Results: FIG. 2 shows an average ammonia reduction of 50% in bedding with FreshShield™ product and 62% in bedding
with FreshShield™ stall treatment product

Example 4

[0058] Study Details: The following study was performed to show the effect of FreshShield™ product on ammonia production in
soiled pea gravel. Soiled pea gravel was placed into sealed containers. The composition of the FreshShield™ product is shown in
Table 3 below. Control samples received no FreshShield™ product. Treatments were applied as in Example 3 for the
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FreshShield™ stall treatment product. A smell panel evaluated the ammonia odors over time. Ammonia measurements were taken
at 1 week post-treatment using a Draeger ammonia detector.

Table 3.

Ingredient Amount added % composition by weight
B. licheniformis 21 at 5.0x1011 cfu/g 0.001 kg 0.02*

B. subtilis 27 at 5.0x1011 cfu/g 0.001 kg 0.02*

B. subtilis 2084 at 5.0x1011 cfu/g 0.001 kg 0.02*

Rice hulls 4.546 kg 69.75

Baylith 0.005 kg 0.109

Total 4.554 kg 100%

[0059] Results: The smell panel noted a marked reduction in ammonia smell with FreshShield™ product, at least a 50%
reduction at 5, 23, and 29 hours after initial treatment as compared to the control samples (FIG. 3). The reduction in measurable
ammonia was seen after one week of treatment, and no noticeable ammonia odors were present. In comparison, after one week
the control containers still had offensive levels of ammonia. FIG. 4 shows that after one week, the average ammonia levels were
225 ppm for the control and less than 20 ppm in the treated containers.

Example 5

[0060] Initial Visit: A commercial guinea pig farm tested the FreshShield™ product at rates of 1.45x10 10 total cfu per cubit foot

of bedding (0.5x), 2.9x1010 total cfu per cubic foot of bedding (1.0x) and 5.8x1010 total cfu per cubic foot of bedding (2.0x), to
measure ammonia reduction within a guinea pig commercial facility. The FreshShield™ product included the three strains of
bacteria, B. subtilis strains 2084 and 27 and B. licheniformis strain 21. During the initial visit, control samples were collected from
pens that were to be treated and used within the experiment. For each of nine pens, one composite sample was formed by
collecting the same quantity from a similar location in each pen and combining it into one sample bag.

[0061] Forty-eight hours after collection, ammonia readings were taken and recorded. After composite samples were collected,
the appropriate concentration of product to be tested was applied to clean fresh bedding. 1.45x1010 total cfu per cubic foot of

bedding (0.5x), 2.9x1019 total cfu per cubic foot of bedding (1.0x) and 5.8x1010 total cfu per cubic foot of bedding (2.0x), by
spraying the concentrated liquid on to the clean bedding. Treatments included a control (no FreshShield™ product), 0.5X
FreshShield™ product, 1.0X FreshShield™ product, and 2X FreshShield™ product. Guinea pigs were allowed to maintain normal
living conditions on treated bedding.

[0062] Follow-up Visit: One week following the initial treatment of bedding treated with the Bacillus shaving product, used
bedding samples were collected. Again, the same quantity of bedding from similar locations was collected from each pen. Three
pens were combined into one composite sample. Three replicate composite samples were collected and combined for each
treatment. Forty-eight hours after collection ammonia readings were taken and recorded.

[0063] Results: The results show that ammonia readings from used guinea pig bedding with no treatment were higher than
ammonia readings from used guinea pig bedding containing 0.5X, 1X and 2X Bacillus treatment levels. The difference between
non-treated and treated bedding taken from the same pens after 7 days of treatment were decreased compared to the control
difference, as shown in FIG. 5.

Example 6

The Problem:

[0064] Ammonia negatively affects the health of stabled horses worldwide. Even long-term, low level exposure to ammonia can
affect a horse's respiratory health, immune response, and the health of those people working in and around horses. FreshShield
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is an all natural, product that proactively stops ammonia production. The active ingredient in FreshShield stall treatment product
starts working when applied to urine and/or feces to reduce harmful ammonia emissions. There are a number of stall treatment
products available, but most work by masking the ammonia only for a short time and not by attacking the underlying cause of high
ammonia.

Study Details:

[0065] The following study was performed to compare the effect of FreshShield™ stall treatment product on ammonia production
to three other stall treatment products: Stall Fresh, Stall DRY Plus, and Sweet PDZ stall treatment products. Soiled horse bedding
collected from a stable was placed into sealed containers. The FreshShield™ stall treatment product was formulated as in Table 1
above.

[0066] Treatments of the FreshShield™ stall treatment product were applied by applying 4 oz of the product daily. The other
products were applied according to each of their label directions. Ammonia measurements were taken at time 0 and 24 hours
post-treatment using a Draeger ammonia detector.

The Results:

[0067] As is shown in FIG. 6, after 24 hours, ammonia was reduced by 70% in manure treated with FreshShield stall treatment
product, by 22.2% in manure treated with Stall Fresh stall treatment product, by 49.8% in manure treated with Stall DRY Plus stall
treatment product, and by 38.9% in manure treated with Sweet PDZ stall treatment product. The other products worked initially,
but then lost their effectiveness over time. FreshShield stall treatment product kept working long after the other products stop.
FreshShield stall treatment product worked well with both high and low initial ammonia levels, and reduced the ammonia by the
greatest amount overall.
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ANVENDELIGE BACILLESTAMMER TIL BEKAMPELSE AF DYRELUGT
PATENTKRAV
L Sammensatning omfatiende:
Bacillus subtilis 2084, der er deponeret som B-50013,
B subtilis 27, der er deponeret som NRRL B-50103, og

B. licheniformis 21, der er deponeret som B-50134.

2. Sammensxtning foige krav 1, bvor maengden af hver stamme cmtrent er cos.
3. Sammensxtning ifolge krav 1 eller krav 2, hvilken sammensatning endvidere omfatter mindst én

beerer, der kan binde ammoniak, hvor baereren fortrinsvis er udvalgt fra gruppen bestdende af katlisten, ler,
zeolit, diatoméjord, clintpolit, bentonit og blegejord.

4, Sammensaining ifoige krav 1 eller krav 2, hvilken sammensxining endvidere omfatier bentonit,
blegejord, mineralolie og baylith.

. Sammensatning ifolge krav 1 eller krav 2, hvilken sammensaetring endvidere omfatter mindst én
andoplosclig barer, hvor bmreren fortrinsvis er udvalgt fra gruppen bestacnde af superfint sukker,
maltodextrin M 100 og baylith.

6. Sammensxtning ifelge et hvilket som helst af de foregaende krav, hvilken sammensatning
endvidere omfatter ¢t absorberende materiale, hvor det absorberende materiale fortrinsvis er kattegrus.

7. Sammenszining ifelge et hvilket som helst af keavene | il 5, hvilken sammensztning endvidere
omfatter dyrestrocise.

8. Sammensatning ifolge krav 7, hvor dyrestreeisen er udvalgt fra gruppen bestaende af hovispéner,
majskolbestroeise, papirstipelse, strd og trepiller.

oo
£1
ol

9. Fremgangsmade til bekempelse af lugte og ammoniak fra dyreaffald, bvilken fremgangsmade
omfatter pafering af sammensainingen ifelge krav 3 eller krav 7 pé et omrade, hvor dyret er installeret,
hvor pafering af sammensainingen bekaemper lugte og ammoniak 1 dyreaffaidet.
16. Fremgangsmade il frewmstilling af en sararoensxtning, hvilken fremgangsméde ornafatter:

dyrkning af hver af Bacillus subtilis 2084, der er deporeret som NRREL B-50013; B. subtilis 27, der
er deponeret som NRRL B-50105, og B. licheniformis 21, der er deponeret som NRRL B-50134, i en
bouillon og

o

separation af bver af stammerne fra deres bouillon for fremstilling af sammensetuingen.
1t Fremgangsmade ifalge krav 10, hvitken fremgangsmade endvidere omfatter frvsetarring af hver
stamme; og eventuclt tilseining af den frysetorrede stammie til mindst én vandoplaselig barer elier mindst
én barer, der kan binde ammoniak.
12. Fremgangsmade ifalge krav 10, hvilken fremgangsméde endvidere omfatter pafaring af stammerne
pa dyrestracise,
13. Fremgangsmade ifolge krav 12, hvilken fremgangsmade endvidere omfatter:

tilsatning af en vandoplesclig barer til stammerne og

rehydrering af stammmerne, hvor de rehydrerede starnrer pafares dyrestroelse.
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2
14. Fremgangsmade ifelge krav 12, bivor stamimerne paferes for at tilvejebringe 1
samme ot for hver stamme.

15.

1

it vaesentligt den

Fremgangsmade ifelge krav 12, hvilken fremgangsmade endvidere omfatter emballering af
lyrestroelsen, bvor stammerne paferes for emballering af dyrestroelsen; fortrinsvis hvor dyrestreelsen er

advalgt fra gruppen bestdende af havispaner, majskoibestreelse, papirsiraclse, stré og trapiller.
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