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(54) Title: BIODEGRADABLE WASTE PAD OR LITTER INCLUDING NUTRIENTS FOR PROMOTING MICROBIAL POP-

& (57) Abstract: A waste absorbent material for the treatment of animal waste is provided which may comprise a non-woven pad

or litter granules which include micronutrients which may stimulate specific microorganisms and reduce the gases produced by the
aerobic and/or anaerobic decomposition of organic matter. The non-woven pad and/or litter may also comprise biodegradable fibers
or biodegradable particulate and the micronutrients may be uniformly distributed over the pad surface or within the particulate and
be incorporated at a selected thickness.
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BIODEGRADABLE WASTE PAD OR LITTER INCLUDING

NUTRIENTS FOR PROMOTING MICROBIAL POPULATIONS

CROSS REFERENCE TO RELATED APPLICATIONS

The present application claims the benefit of the filing date of U.S. Patent Application
Serial No. 11/864,220 filed September 28, 2007, the teachings of which are incorporated

herein by reference.

FIELD

This disclosure relates to waste absorbent articles, such as pads or animal litter, and
more particularly to a biodegradable pad or litter which may include nutrients to reduce the
odor caused by the anaerobic decomposition of organic matter. Such nutrients may include
mixtures of amino acids, vitamins and/or trace minerals suitable for growth and development

of bacteria, both aerobic and/or anaerobic, for biological stabilization of waste.

BACKGROUND

Pet owners, particularly those who have domesticated dogs, must often take their pets
outside so that the pet may urinate and/or defecate. This process may become difficult when
the pet owner lives in a confined environment, such as crowded city areas, or lives in an
environment that becomes particularly cold during the year. Additionally, the process may
also become difficult when the pet owner lacks mobility or is required to be away from the
pet during long portions of the day.

One of the major problems associated with most pet animals may be odors, and
usually unpleasant if not obnoxious odors, which may arise from the waste products, such as

urine and solid excreta, of the animal. Cats and small dogs may typically require litter boxes
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or absorbent pads in order to discharge urine and solid waste products. Absorbent pads may
also be treated with a scent, attractive to young dogs, which may be used to train, or house
break, the animal by inducing where to urinate and defecate. Degradation of the components
present in such waste products (e.g., protein, fat, etc.) may generate malodorous byproducts.
In addition, urine and/or other exudates usually contain microorganisms that produce the
urease enzyme that is responsible for the degradation of urea present in urine to ammonia.
One type of odor absorption technology may include incorporation into the absorbent
article of compounds that are known to absorb odors, such as activated carbons, clays,
zeolites, silicates, cyclodextrine, ion exchange resins and various mixtures thereof. These
compounds may control odor by mechanisms whereby the malodorous compounds and their
precursors are physically absorbed. The compounds thereby hinder the exit of the malodorous
compounds from absorbent articles. However, such mechanisms may not be completely
effective because the formation of the odor itself is not prevented, and thus some odor still
may be detected in the product. Also, it is believed that the odor absorbing particles lose
odor-trapping efficiency when they become moist, as most absorbent articles do.
Furthermore, in order for these compounds to be effective at controlling odor, a high loading
of these compounds may be required which increases the cost of the absorbent article, and

may tend to adversely affect the absorbency and performance of the absorbent article.

SUMMARY

In one exemplary embodiment, the present disclosure relates to an odor adsorbing pad
for collecting animal waste, comprising fibers coated or impregnated with micronutrients at a
level of between about 0.1% to about 25% by weight. The micronutrients are configured to
promote the growth of bacteria that are capable of metabolizing waste by aerobic respiration
and/or anaerobic respiration.

In a second exemplary embodiment, the present disclosure is directed at an odor
adsorbing pad for collecting animal waste, comprising non-woven biodegradable fibers
wherein the fibers are coated or impregnated with micronutrients containing inorganic salts
and trace metals. The micronutrients may be present at a level of between about 0.1% to
about 25% by weight and again be configured to promote the growth of bacteria that are

capable of metabolizing waste by aerobic respiration and/or anaerobic respiration. The pad
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will have an overall thickness and a surface configured for receipt of animal waste. The
micronutrients may then be uniformly distributed across the surface and at a thickness that is
about 1.0 %- 25.0 % of the overall pad thickness.

In a third exemplary embodiment, the present disclosure relates to a method for
controlling odor caused by the decomposition of animal waste. The method may include first
supplying a substrate material having a surface and thickness and incorporating
micronutrients into the substrate material, the micronutrients configured to promote the
growth of bacteria wherein the bacteria are capable of metabolizing waste by aerobic
respiration and/or anaerobic respiration. This may then be followed by packaging the
substrate material to preserve the micronutrients, wherein the micronutrients are uniformly
distributed across said pad surface and are present at a selected thickness in the substrate
material.

In a fourth exemplary embodiment, the present disclosure relates to an odor adsorbing
litter for collecting animal waste, comprising particulate coated or impregnated with
micronutrients at a level of between about 0.1% to about 25% by weight. The micronutrients
are again configured to promote the growth of bacteria that are capable of metabolizing waste

by aerobic respiration and/or anaerobic respiration.

DETAILED DESCRIPTION

The anaerobic decomposition of organic waste may produce gases having an
unpleasant odor (“rotten egg smell), etc., which may be attributed to the formation of
hydrogen sulfide (H,S). However, the addition of macro- and micronutrients may increase the
population of those micro-organisms (facultative bacteria) that will otherwise metabolize
such waste, thereby reducing the ability of such waste to decompose. Facultative bacteria
may be understood as bacteria that are capable of metabolizing waste (feces/urine) by aerobic
respiration if oxygen is present and/or by anaerobic respiration in the absence of oxygen
(fermentation). Furthermore, it has been found that rather than simply including bacteria (by
increasing their relative population numbers) in an attempt to reduce or mask odors, the use
of micronutrients may more efficiently stimulate the growth of facultative bacteria found in
waste products and more effectively control odor. Such micronutrients may also be all

natural, relatively non-toxic and biodegradable.
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Sources of micronutrients may include a variety of components. For example, the
micronutrients may include inorganic salts, including but not limited to ferric chloride,
ferrous chloride, calcium chloride, ammonium molybdate, nickel chloride, copper sulfate,
cobalt chloride and zinc sulfate. In addition, trace metals may be employed in a given
nutrient composition. The major trace elements may include iron, magnesium, calcium,
copper, zinc, nickel, cobalt, molybdenum, selenium and tungsten. In addition, the
micronutrients may include amino acids (e.g., glucose, xylose, cellobiose, and other various
protein amino acids) that also may promote facultative bacteria growth.

The aforementioned micronutrients may be added to the absorptive waste pad at
selected concentrations, as may be necessary, to stimulate the bacteria and reduce the
potential for odor production. For example, the micronutrients may be incorporated in the
waste pad (see below) at a concentration of between 1-25% (wt) including all values and
increments therein. In such configuration, the micronutrients may be incorporated into the
waste pad substrate which therefore avoids the need to add such nutrients as an entirely
separate (e.g. after-market) operation. Furthermore, the pad may be packaged so that the
nutrients are preserved for a given shelf-life requirement (e.g. air-tight polymer film
packaging or packaging that avoids UV decomposition over a period of about 6-12 months).
In addition, by providing a pad, e.g., wherein the micronutrients are coated and/or
incorporated throughout the pad substrate material, a more efficient distribution of the
micronutrients may be ensured. In addition, for a given quantity of micronutrients, a
maximum surface area may be achieved, thereby avoiding the possibility of having an
unbalanced distribution of micronutrients in the pad, which may lead to a relatively less
efficient ability to control odor formation.

Expanding upon the above, it is contemplated herein that with respect to a given
surface area of a pad, the micronutrients herein are uniformly distributed across the surface
area, thereby providing that all regions of the pad, capable of receiving animal waste, contain
micronutrients which can relatively more quickly respond and promote beneficial bacteria
growth. In addition, it is contemplated that the micronutrients may be incorporated uniformly
across a given surface area, and at a controlled depth, which again may ensure improved
performance. For example, the micronutrient formulation herein may be distributed across
the entire surface area capable of receiving waste, and at a thickness of between 0.1- 5.0 cm,

including all values and increments therein. In this manner, the micronutrients may be more
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effectively concentrated where needed for odor control management. The pad thickness may
be, e.g., about 25 centimeters, so it may be appreciated that the nutrients may be selectively
located at about 20% of the depth of such pad substrate. Accordingly, for any given pad, the
micronutrients may be uniformly distributed across the pad surface, and at thicknesses of
about 1-25% of the entire thickness of the pad so employed, including all values and
increments therein.

The micronutrients may be dispersed in an appropriate liquid and applied to the
surface of the pad, which may therefore include a non-woven substrate, which may therefore
be utilized as an absorbent pad for animal waste. Such micronutrients may also be applied to
the individual fibers after they have been formed and before they are converted into a non-
woven pad by such processes as, for instance, needle punching, spunbonding, spunlacing,
melt bonding and stitch bonding. The fibers, which may form the absorbent pad, may include,
but not be limited to, natural and synthetic fibers, and combinations thereof.

In particular, the fibers themselves may be selected from biodegradable type
polymeric resins, where reference to biodegradable is reference to polymer structure that may
be susceptible to environmental decomposition process such as hydrolysis, UV degradation,
etc. In addition, reference to biodegradable polymer is reference to the feature that the
polymer may break-down when exposed to microorganisms, such as bacteria, fungi and
algae, where an ingredient such as cornstarch and/or vegetable oil may be added to the
polymer to achieve such result.

Those natural polymers contemplated herein as suitable therefore include
polysaccharides, such as starch and/or cellulosics. In addition, the biodegradable polymer
substrate may be formed from naturally occurring polymers such as proteins (e.g. gelatin,
casein, silk and/or wool). Other suitable naturally occurring biodegradable polymers may
include polyesters, such as the polyhydroxyalkanoates.

In addition, there are a number of biodegradable synthetic resins contemplated herein.
Such synthetic biodegradable resins may include polyalkylene esters, polylactic acid and its
copolymers, polyamide esters, polyvinyl esters, polyvinyl alcohol and/or polyanhydrides. A
given biodegradable resin may be selected, depending upon its biodegradation as well as its
ability to absorb and retain the micronutrients noted herein.

As may be appreciated, when the biodegradable pad herein, containing the indicated

micronutrients, is placed in a sewage treatment system (such as a septic tank environment)
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such pad may not interfere with the process already occurring therein that deal with waste
control management. In addition, those micronutrients that may not have been directed
utilized in the pad may beneficially contribute to the sewage treatment system into which
they may be introduced.

In addition to the use of the micronutrients herein, as the primary source to combat
odor development of animal waste, it may be appreciated that the pad may also include other
ingredients designed to synergistically contribute to odor management. For example, the pad
may include chemical additives that may be designed to neutralize odor, which therefore
contemplates the use of activated charcoal or other substrate materials that have relatively
high surface areas per given mass of material. The level of such activated charcoal may be
between about 0.1-10.0 percent by weight, including all values and increments therein.
Accordingly, one may include activated carbon powder which may provide granules less than
1.0 mm in size or granulated activated charcoal which may provide granules of greater than
1.0 mm. In addition, one may utilize the biodegradable polymers noted herein, coated with
carbon.

In addition, the pad may include a particular fragrance or other additive that may
initially mask a given odor problem. For example, the pad may contain 0.1-5.0 % by weight
of a fragrance to mask odor. While more temporary, the advantage of some initial fragrance
may provide some opportunity for the micronutrients noted above to promote the indicated
beneficial bacterial growth, thereby providing an incubation period for the micronutrients to
function in the manner described herein.

The present disclosure also contemplates the use of litter that directly incorporates the
aforementioned nutrients which may similarly avoid the need to separately treat the litter
when employed by a consumer, which as noted may lead to non-uniform distribution of the
nutrients in the litter material. Litter may be understood herein as particulate, including
biodegradable particulate, that may have a size (diameter) of between about 0.01 inches to
about 0.50 inches, including all values and increments therein. Accordingly, the animal litter
may be formulated to include the micronutrients to again reduce the production of
undesirable odors from animal wastes. The litter may comprise a plurality of granules,
generally formed from such materials as clays, earth, vermiculite, silica, corn starch and

cellulose, which may also be coated with swelling agents. In addition, the animal litter may,
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in a manner analogous to the pad, include chemical additives to neutralize odor (e.g. activated
charcoal) and/or a fragrance.

In the present disclosure, sources of micronutrients may be dispersed in a solution and
applied to the surface of the litter granules, during the process of manufacture of the granules,
which may then be used as an absorbent for animal waste. Such micronutrients may
therefore be applied to the litter granules by, for instance, by spray coating.

In addition, similar to the use of the micronutrients in a pad, the litter herein may be
coated and/or impregnated with the aforementioned micronutrients at a level of about 0.1% to
about 25.0%, including all values and increments therein. In addition, in the case of
impregnation, the litter particles may have a diameter (e.g., longest linear cross-section
through the particle) and the micronutrients may be impregnated into the surface of the
particles at a thickness of about 1.0% to 25.0% of the particle diameter, including all values
and increments therein. For example, in the case of a litter particle having a diameter of
about 0.635 cm (0.25”), the micronutrients may be impregnated up to about 0.16 cm from the
particle surface. This would amount to impregnation of about 25.2% of the overall particle
diameter, i.e. 0.16 cn/0.635 cm = 0.252.

To form the pad herein, a plastic (polymeric) liner or backing sheet of fluid
impervious material may be supplied, which may control leakage or flow-through of urine
waste or other liquid waste components. Such polymeric liner may include natural rubber
material, based upon a diene type polymer reins, for example cis and/or trans polyisoprene.
In addition, the pad may include a non-skid layer, providing relatively high friction, to ensure

positioning at a given location.
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What is claimed is:

1. An odor adsorbing pad for collecting animal waste, comprising fibers coated
or impregnated with micronutrients at a level of between about 0.1% to about 25% by weight,
wherein said micronutrients are configured to promote the growth of bacteria that are capable

of metabolizing waste by aerobic respiration and/or anaerobic respiration.

2. The pad of claim 1, wherein said pad has a thickness and a surface for receipt
of animal waste, wherein said micronutrients are uniformly distributed across said surface

and at a thickness of about 1.0 % -25.0 % of said pad thickness.

3. The odor absorbing pad of claim 1 wherein said fibers comprise a polymeric

fiber capable of hydrolysis or ultraviolet degradation.

4. The odor absorbing pad of claim 1 wherein said polymers comprise one or

more of a polysaccharide, a protein and a polyester.

5. The odor absorbing pad of claim 1 wherein said polymers comprise one or
more of a polyalkylene esters, polylactic acid and its copolymers, polyamide esters, polyvinyl

alcohol and/or a polyanhyrdride.

6. The odor absorbing pad of claim 1 including activated charcoal at a level of

about 0.1 — 10 percent by weight.

7. The odor absorbing pad of claim 1 wherein said pad includes a fragrance at a

level of about 0.1 — 5.0 percent by weight.

8. The odor absorbing pad of claim 1 wherein said pad fibers are in the form of a

non-woven substrate.
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9. The odor absorbing pad of claim 1 wherein said pad includes a polymeric

backing liner configured to control leakage or flow-through of fluids.

10. The odor absorbing pad of claim 1 wherein said micronutrients comprise one

or more of an inorganic salt and a trace metal.

11. The odor absorbing pad of claim 10 wherein said inorganic salts comprise one
or more of ferric chloride, ferrous chloride, calcium chloride, ammonium chloride, nickel

chloride, copper sulfate, cobalt chloride or zinc sulfate.

12. The odor absorbing pad of claim 10 wherein said trace metal comprises one or
more of iron, magnesium, calcium, copper, zinc, nickel, cobalt, molybdenum, selenium or

tungsten.

13. An odor adsorbing pad for collecting animal waste, comprising non-woven
biodegradable fibers wherein said fibers are coated or impregnated with micronutrients
containing inorganic salts and trace metals, said micronutrients present at a level of between
about 0.1% to about 25% by weight, wherein said micronutrients are configured to promote
the growth of bacteria that are capable of metabolizing waste by aerobic respiration and/or
anaerobic respiration;

wherein said pad has a thickness and a surface for receipt of animal waste, wherein
said micronutrients are uniformly distributed across said surface and at a thickness of about

1-25% of said pad thickness.

14. The odor absorbing pad of claim 13 wherein said fibers comprise a polymeric

fiber capable of hydrolysis or ultraviolet degradation.

15. The odor absorbing pad of claim 13 wherein said polymers comprise one or

more of a polysaccharide, a protein and a polyester.
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16. The odor absorbing pad of claim 13 wherein said polymers comprise one or
more of a polyalkylene esters, polylactic acid and its copolymers, polyamide esters, polyvinyl

alcohol and/or a polyanhyrdride.

17. The odor absorbing pad of claim 13 wherein said inorganic salts comprise one
or more of ferric chloride, ferrous chloride, calcium chloride, ammonium chloride, nickel

chloride, copper sulfate, cobalt chloride or zinc sulfate.

18. The odor absorbing pad of claim 13 wherein said trace metal comprises one or
more of iron, magnesium, calcium, copper, zinc, nickel, cobalt, molybdenum, selenium or

tungsten.

19.  The odor absorbing pad of claim 13 including activated charcoal at a level of

about 0.1 — 10 percent by weight.

20. A method for controlling odor caused by the decomposition of animal waste
comprising:

supplying a substrate material having a surface and thickness;

incorporating micronutrients into said substrate material, said micronutrients
configured to promote the growth of bacteria wherein said bacteria are capable of
metabolizing waste by aerobic respiration and/or anaerobic respiration;

packaging said substrate material to preserve said micronutrients;

wherein said micronutrients are uniformly distributed across said pad surface and are

present at a selected thickness in said substrate material.

21. An odor adsorbing litter for collecting animal waste, comprising particulate
coated or impregnated with micronutrients at a level of between about 0.1% to about 25% by
weight, wherein said micronutrients are configured to promote the growth of bacteria that are

capable of metabolizing waste by aerobic respiration and/or anaerobic respiration.

10
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22. The litter of claim 21, wherein said particulate has a diameter and a surface for
receipt of animal waste, wherein said micronutrients are impregnated at a thickness of about

1.0 % - 25.0 % of said particle diameter.

23. The litter of claim 21 wherein said micronutrients comprise one or more of an

inorganic salt and a trace metal.

11



INTERNATIONAL SEARCH REPORT International application No.
PCT/US 08/77919

A, CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61F 13/15 (2008.04)
USPC - 604/359; 424/76.8, 443

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - A61F 13/15 (2008.04) -
USPC - 604/359; 424/76.8, 443

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC - 422/5; 424/76.1, 76.8, 402, 443; 604/359, 367
(Text Search)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PUbWEST (PGFB, USPT, USOC, EPAB, JPAB), DialogPRO (Engineering) and Google Scholar.

Search Terms: animal, waste, litter, nutrient, micronutrient, metal, sait, odor, bacteri$, respiration, biodegradable, pad, iron, magnesium,
calcium, copper, zinc, nickel, cobalt, molybdenum, selenium, tungsten, ferric chloride

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2007/0065397 Al (ITO et al.) 22 March 2007 (22.03.2007) para (0001], [0004], [0006], 1-5, 10-12 and 20-23
- [0007]), [0023], [0067), [0095], [0107], [O¥14). | e
Y 6-9 and 13-19

Y US 4,826,497 A (MARCUS et al.) 02 May 1989 (02.05.1989) table 1; col 1, In 58-65; col 3, In 6- | 6-8 and 13-19

21, 42-52; col 6, In 44-48; col 7, In 23-32; col 9, In 21-30.

Y US 2005/0109284 A1 (HELFMAN) 26 May 2005 (26.05.2005) para {0010}, (0022}, {0023], 9
[0027], [0032], [0034].

E:I Further documents are listed in the continuation of Box C. D

* Special categories of cited documents: “T” later document published afier the international filing date or priority

“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlymg e invention

“E” earlier application or patent but published on or after the intemational  “X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone

g;)fg;lor::s‘gzh(ig ;}l;zcgl)fl_xg)canon date of another cilation or other “Y” document of particular relevance; the claimed invention cannot be
- . considered 10 involve an inventive step when the document is
“0O” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“P”  document published prior to the intemnational filing datcbut later than  «g» gocument member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

18 November 2008 (18.11.2008) O 3 D E C ZUUB

Name and mailing address of the ISA/US Authonzed ofﬁce
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents .
P.O. Box 1450, Alexandria, Virginia 22313-1450 PCT Holpdesk: 571274200

Facsimile No. 571-273-3201 PCT OSP: 671-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - wo-search-report

