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LOWABUST ANIMAL LITTERS AND

{CROSS REFERENCE TO RELAT

NS

feo1;  This  application  claims  prority o US. Provisional  Apphication Serial No.

GL/OA3008 filed May 36, 2012, the disclosure of which is incorporated herein by this veferenc
BACKGROUNDG OF THE INVENTION

Figld of the Invention

{30021 The invention relates generally to animal Htters and purticolarly to lowvedust animal fitters
and mwethods for making such low-dust animal Hitters,

Description of Related Art

{0003 Animal lters ave made from vartous ingredients, e g, clayy such as bentonite; woods

such as pine and cedar; wood byproducts such as sawdust: grains and ground graing such as comy

agricoltural products ansd byproducts sueh as comenb and dried distillers grains; silica gell papen;
cethulose: and mixtuwees thereot

H04)  Generally, these antmal litters are wmade by wransporting, grinding, mixing, sizing, rolling,
piackaging, or otherwise processing the ingredients used 10 make the litior. As a result of his
handhing and processing. fine particles of the liter ingredients arve often produced. These fine

particles, generally referved to as “dust” in the art, cause varicus problems for the lifter
mamdacturers and users. For example, the dust adversely affects the operation of Hitter production
and handling equipment, causes environmenstal problems for prodoction personnel, and must be
disposed of in an euvironmentally acceptable munner. Similwly, the dust adversely affects the
animnal and the animal caregiver using the itter when the dust contamingies the environment wh

the litter is used, e.g., the dust 15 tracked into the envivornent by the animal.

{00637  Methods for reducing or chminating dust from simal litters are koown in the art. For
example, UISS826543 discloses clumpable anmmal fitters containing polytetratiuorcethylene resin a3
a dust redocing  agent, LIS346980% discloses a non-dusting  clumping  animal  Hiters,
US2G060201438A1 discloses clumping, non-dusting calciom carbonate-based animal hitters.
USZ0080126642A1 discloses litter boxes that mirmimize the generation of dust into the environmment
when the andmal uses a litter, USGES442T discloses animal litters and methods of fabricating same
that are dust froe, UISHORD18Y discloses scoopable cellulosiv antmal littors that are treated to reduce
dust, UST316201 discloses non-chunping ammal Hter granules having reduced dust. US3526770

3

discloses biodegradable dustless cat Bitters, US3229348 discloses animal litter granules and method

-
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of processing peanut hulls in producing cat litter that ix dust free, USS196473 discloses litter
gravles extnbuling reduced dusting that can b used ag g litter,

jo00e]  Generally, these litters function o some extent for theie tntended purpase, fe., managing

litter dust while functioning as a fitter, However, there is a need for new methods for reducing dust

assoctated with the mannfacture and use of antmal Hiters and new low-dust animal Hiters,
SUMMARY OF THE INVENTION

(00T 1t is, therefore, an object of the fnvention to provide low-dust antmal ltters,

[0008) It iy ancther object of the invention to provide methods for producing low-dust animal

fitters,

{40091 It is another object of the invention to provide methods for manuyging animal waste using

tow-dust antmal filters,

10010]  These and other objects ave achieved using low-dust ardmal Hiters comprising ong or

more jngredients that function as an animal Hiter and one or more polvols that Amction to redoce

dust in the liner, In preferred embodiments, the low-dust animal litters furthey comprise binders
andfor other ingredients that enhance the physical and/or functional properties of the litter.
o1y} Additional and further objects, features, and advantages of the invention will be readily
apparent 1o those skilled in the art.
DETAILED DESCRIPTION OF THE INVEMNTION
Definttions

j6032]  The term “dust” mweans small solid ltter particles, often defined as particles below 2350

wm in digmeter, that slowly settle oat of the atmosphere undsr the influence of gravity,
00131 The term “low-dust animal litter” means that an avimal Biter treated using the methods

and compounds of the invention that has at least 30% less dust compared {o the same animal Hier
not treated with the methods and compounds of the invention.

o014 Al poreentages expressed heretn are by welght of the wtal weight of the composition
unless expressed otherwise.

J6015]  As used throaghout, vanges are Used heveln in shorthand, so as to avoid having to set out

al length and describe each and every value within the range. Any appropriate value within the

range can be selected, where appropriate, as the upper value, lower valpe, or the terminus of the
range.
3
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[06816]  As used herein and in the appended claims, the singular form of a word inchudes the
pluval, and vice versa, unless the context clearly diciates otherwise. Thus. the references “a”, “an”
aned “the™ are penerally inclusive of the plurals of the respective terms, For example, reference to “a
clay™ or “a method” wwludes a ;iz;‘i‘;,miiity of such “elays” or “methods”. Similarly, the words

“comprise”, Tcomprises”, and Ccomprising” are o be ilotorpreted  nclusively rather than

P

exchisively, Likewise the terms “incls_ze;:*ie“, “uctoding” and “or” should all be constraed 1w be
mclusive, urdess such a conglraciio clearly prohibited from the conwtext. Where used herein the

term “examples,” particelarly when followed by o listing of terms i3 merely exemplary and
iltostrative, and should not be deemed to be exclusive or comprehensive.

{0017f  The metheds and compositions and other advances disclosed here are not Hmited to
particular methodology, protocols, and reagenis described herein because, as the skilfed wrtisan will
appreciate, they way vary. Fusther, the terminology used herein is for the purpose of describing
particular embodiments only, and 15 not utended o, and does not, Himit the scope of that which is
disclosed or clanmed.

[0018)  Unless delined otherwise, ol techmical and scientific terms, terms of art, and acronyms
ased herein have the meanings conmonly understood by one of ordinary skifl in the art in the
field{s) of the imvention, or in the feld{s) where the term is used. Although any compositions,
methods, articles of wamifacture, or other meany or materials dmilar or equivalent to these

described herein can be wsed in the practice of the present lnvention, the preferred ¢ compositions,
methods, aticles of manufacture, or other means or matenals are described hersin,

[n19] Al patents, patent applications, publications, techuical and/or scholarly articles, and ather

references cited or referred to herein are in their entirety incorporated herein by reference to the

extent allowed by law. The discussion of those references 1s intended merely {0 summarize the

assertions made therein, No admission is made that any such patents, patent applications,

publications or references, or any portion thereof, are relevant, material, or prior art. The right to
challenge the accuracy and pertinence of any assertion of such patents, patent applications,
publications, and other references as relevant, watevial, or privr art 1s speeifically reserved.

The Iovention
[0026]  In one aspect, the vention provides low-dust animal ltters. The low-dost antmal litters
comprise one or more ingredients that function as an animal litter and one or more polvols that

function o veduce dust in the htter. The litter ingredients can be any suitable compound,

Lt
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compaosition, or other material that functions as an animal Hier. Generally, the litter ingredionts are

fitter ingredients that tend o create dusl when used to manufsctuce animal Hiters or litter

3

ingredients that tend to create dast when the litter is used for its intended purpose. Typically, the

y«.

htter ingredionts are selected from clays, woods, agricalnual products, agricultural byprodocts, and

0021} Clays useful in the invention are any clay oseful for producing animal litters. In various
embodiments, the clays are non-swelling clays, swelling clays, or combinations thereof, The clavs
can be clays that are obtained divectly by mining natural clay deposits, synthetic clays, ur elays that
are derived from the agglomeration of clay particles, e g, clay particles produced by litter or other
manufacturing proeesses that fnvolve the use of clays.

[e622]  Noneswelling clays toclude kachnites, illites, vermiculites, attapulgites, sepiofites, and
no-swelling smectites. In preferred embodiments, the m;m«sx-\feiﬁng clays are nich in the following
clay minerals: palygorskite sepiolite, kaolinite, dickite, nacvite, illite, glaucounite, celadonite, and
phengite. Most preferably, the non-seelling clays contain the clay minerals Ca-montmorillonite,
kaolinite, and il

[p023]  Swelling clays include smectites and swelling forms of kaolinites, illites, and

3

vermiculiies. In preforred embodiments, the swelling clays contain one or wore of hectorite,
beidelite, montmorilionite, nontronite, saponile, sauconite, venmicolite, and hallovsite. More
preferably, the clay is bentonite, e g, a Na-montmoriilonite (Na-bentonite). Generally, bentonite is
a natwrally cceurnog combination of clay minerals and some non-clay mineral constituents, Ma-
bentonite 8 rich in Na-moutmorillonite but may also include other clay and some non-clay mineral
constituents. I various ewbodiments, the swelling clays contaln Na-montmorillonite, hectorite,
ard vermicuhite.

{0024]  When used in combivation, the non-swelling and swelling clays can be mixed in any
amount suitable for forming the animal Bitters. Generally, the nor-swelling and swelling clays can
b mixed o amounts of from about 10 to about 90% non-swelling clay and from ahout 98 to about
10% swelling clay.

[6025]  Woods useful in the invention are any woods useful for forming anioal Hiters. Generally,
the woods are cedar, pine, oak, maple, cucalyptus, aspen, vocca, or combinations thereof In
preferred  embodiments, the woends are cedar, pine. or combinations thercof In various

embodiments, the pine g New Zealand Pine or Southern Yellow Pine and the codar is Western Red
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Cedar. The woods have any form suitable for functioning as an animal liver, e g . chips, particles,
petlets, crumbled pellets, crumbles, and the like. In preferred embodiments. the wonds are cedar.
pine, or a combination thereof.

{0826]  Agricultural products and agricubtural byproduets usefid in the invention are any
agricultural products and agriculiweal byproducts useful for forming animal Huers. Generally, the
agrivultural products and agriculiural byprodocts are alfalfa, comn, com stalk, corn flour, oat hall,
cat stalk. cat flour, barley hull, barley meal, barley stalk, barley flour, whoat hull, wheat straw,

wheat flour, soybean hall, soybean meal, soybean flowr, vye hull, rve meal, rve straw,

,A

¢ Howy, rice

straw, riee hudl, sorphum straw, sorghum hull, sunflower seads, or combinations thereof, (o some

embodiments, the agricaltural products or agricaltural byproducts are plants such as bamboao,
lemongrass, switchgrass, cainip, oregane, parsley, rosemary, sape, thyme, valerian voot, alyssum,

chrysanthemum, honeysackle, hops, lavender, apples, bertes, orange peels, ovange pulp, sunflower
hulls, coffee, tea, or combinations thereofl In other embodiments, the agricultural products and
agricaliural byproducts are sawdust, paper, cellulose, comcob, com kernel, Distiters Dried Grain
(DG, com pellet, oat peller, bardey pellet, wheat middiings, soybean peller, rye pellet, rice grain,
rice pellet, sorghwum grain, sorghum pellet, or combinations thereol, In still other embodiments, the
agricadtural products and ageicubtural byproducts sre sunflower seed, almond, pistachio, walnut,
pecan, bazelnus, peanut, acorn, wheat ouddlings, wheat straws, or combinations thereof,

06271 lo one preferved embodiment, the agricultural products and agricultural byproducts are
wood and comeob. In a more preferred embodiment, the agricnliural products and agricultaral
byproducts are cedar, proe, and corneob. The woods have an appealing appearance and naturally
refease an aroma. The comeob has excellent Hequid absorption properties and will sbsorb the
majority of an added liquid, e g, urine. Also, the cedar, pine, and comcob have an enhanced ability
to interact with pelyols compared 1o other itter ingredients,

0028]  Polyols wetul in the invention are any polyols that reduce dust in the fitter compared 1o

the same Hiter withowt the polyols, eg, monomeric or polymeric polvols. In preforred

erphodiments, the polyols are selected from glycerol, sorbitol, propylens glyeol, butylene glyeol,

mono-propylene  glycol,  polydextrose,  pomtacrythritol,  ethylene  glycol,  polvethylene

3

glyeol, polypropyle i

¢ glyeol, sucrose, mansitol, maltitol, or combinations thereof, In preferred

embodinents, the polyolis glyeerol,
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(60291 Generally, the Jow-dast litters comprise from about 0.2 to about 30% polvel(s) and from
about 9.8 to abwat 70% of other litter ingredients, In certain embodiments, the low-dost litters
compriiaﬁ: from about 1 to about 20% polvel(s) and from abowt 99 1o about 80% of other litter
igredients, preferably from about 2 to about 109 polyoi(s) and from abowt 98 1o about 90%% of
other Hter ingredients. more preferably 2 o about 8% polyvol(s) and from sbout 98 o abowt 92% of
other litter ingredients.
{8030} o other ambodiments, the low-dust antmal litters of the nvention further comprise one or
more hinders that promoie clump formation. Any binder that promotes clump formation can be
used. Binders aseful i the invention include natural and synthetic gums, carbohydrates, proteins.
and other hydrophilic polvimers. Speaific examples include carboxymethyleellulose (CMC), focust
bean gamy, xanthan gun, konjac gumn, arabic gum, cassia gum, agar agar, alginates, CArrageenans,
gelatin, pecting, wheat gluten, starches, blood plasma, partiafly hydrolyzed soy protein, partially
hydrolyzed dairy proteins, or combinations thereof. In one preforred embodiment, the bindet is
guar gum. When added, the binders comprise from about .3 to about 20% of the low-dust animal
htter, preferably from about 1 to about 12%, more preferably from about 1.5 t about 8%,
[803¥]  In a preferred embodiment, the low-dust aninal Huer comprises from about 2 1o about
40%: of one or more woods, preferably from about 3 to abow 30%, more preferably fromy about 10
to about 20%; frons about 30 to about 95% corncob, preferably fromt about 60 to about 9%, more
preferably from about 70 to about 80%; from about 0.1 10 about 10% polyols, preferably from
about 0.5 1o aboul 8%, more preferably from abouwt 1 to about €% and from about 0.5 1o about
12% binders, preferably from about 1 1o about 109, more preferably from about 2 0 about 8%.
Preferably, the wood particles are cedar, ping, or a combination thereof, the polynl is glycerol; and
the binder is guar gum.
{8032} In some eubodiments, the low-dast andwmal litters further comprise nuaterials that enhance
the function and properties of the Jtter. Examples of such agents include antimicrobials, malodor
veducing materials, fragrances, health indicating materials, color altering agsnts. dust reducing
agents, superabsorbent matenials, cyclodexteing, reolites, sctivated carbon, baking soda, pH altering
agents, sall forming materials, ricinoleates, or combinations thereof, When added, the agent is
added m any usefol anmount. Generally, the agent ccm‘tp:rises from about 0.01 to abouwt 2% of the

fow~dust animal Htter, preferably from about .03 o abowt 1%, depending on the agent and its use,
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(033} The low-dust animal litters of the tnvention are useful for a vartety of purposes, other than
just as an antmad fitter, For example, the fow-dust animal Ditters can be used o treat water, treat

wastewater, wanage hiquid spills, and the like.

0341 In another aspect, the invention provides methods for making low-dust ardmal Huers, The
methods comprise selecting one or more Hier ingredients suitable for use as an animal hiter and

conubining the litter ingredients with ane or more polyols. Seitable litter ingredients and suitable
palvols and the amounts of such litter tngredients and polyols are given herein when describing the
low~dust animal ltter of the lwvention, ncluding varlons lter ingredients such as binders,
fragrances, malodor counteraciants, and the like, Often, binders such a varions hydrocolloids are
added to the fifter 10 help with clumping and other functional properties,
{0035 Gienerally the Hiter ingrediznts and polvols are combined using any suitable method, ¢
muixing, coating, sprayving, stivring, and the lke,
[0636]  ln some embodiments, all the litter ingredients and polyols are mixed to produce the low-
dust animal litter. [n others, the polyvols are applied 10 vne or more litter ingredicnts and the Hiter
mgredients with the applied polyels are subsequently combined with other Hiter ingredients to
produce the low-dust ammal [iter,
[0037)  In preferred embodiments, the polyols are applied to the Hiter ingredients by spraving the
polyols onto the sarface of the litter ingredients,
[{1038]  The polyols can be combined with the Huer ingredients without dilution or can be diluted
with or disselved in water or other solvents when the polyols are viscous liguids or solids, Diluting
the poiyols facilitates handling and using the polyols and makes it casier and move convenient to
corbing the polyols with the itter ingredients. For example, polyol solutions containing polyols in
amounts of from about § to about 0% of one or more wh ols can be used. When glyeerol ts the
polyel, the glycerol can be combined with water 10 produce glveern] solutions that are mixed with
or apphed to the litter ingredients, Typically, such solutions contain glveero! in amonnis of from
about 5 10 about 953% polyols, e.p 1o 12%, 40 to 60%%, or 70 to 80%,
[0039]  The onler of addition of the litler ingredients can be any order suitable for producing a
tow-dust animal litter In certain embodiments, the polynis and one or more Hiter ingredients are
corabined then mixed with other fitter ingredients o produce a low-dust litter. For example, to
produse g low-dust litter based on wood and corncob, the pobvolis) are applied o the sweface of the

corneob, typically by spraying the polvols onto the corncab particles, and the cormcob coated with

i
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the polyols is sabsequently mixed with wood particles and other optional ingredients o produce a
fow-dust animal firter, In others, the corncob and wood particles are mixed and the polvol(s) are
applied to the comeob and wood particles, ez, by spraying the polyols onto the particles, and the

31

polyol conted particles are combined with the other Hitter ingredients. In another embodiment. the
polyol(s} are applied to the surface of corncob, a binder is combined with the polvol couted
corneob, and the polyol voated corncob and binder mixture is subsequently mived with woad
particles and other optional ingredients 1o produce a low-dust antmal litie

[0640]  In one preferred emboditent, corneob s voated with polyol(sy, the hydrocolleid guar
gum ig added to the mixture, and then pine and cedar particles are added to this mixture produce a
Jow-dust animal Hitter. In anether, corncob, pine, and cedar ave mixed: polvel(s) are added w the
mixinre; and then guar gum s added {0 the mixture to produce a low-dust animal Hter,

[0041]  In another aspect, the invention provides methods for managing waste, particufarly animal
waste such as feces and urine. The methods comprise contacting the waste with a Jow-dust apimal
litter comprising one or more ingredionts that function as an animal litter and one or mors polyols
that fumction o reduee dust i the lifter,

[0042]  OGeperally, the low-dust animal litter IS placed in a Htter box or other suitable container
and the animal 15 altowed to deposit B8 waste Qurine or feces, but preferably uring) so that it comes
in coptact with the low-dust animal Htter, If dostrable, the fow-dust avimal ltter can be placed in
contact with the waste after the waste s deposiied, e g, ona jawn,

043] Lo another aspect, the fuvention provides an animal Hiter hox comprising a device suitable
for containing low-dust animal Brier and suitable for nse by an anfmal when excreting mimal waste
and one or mare low-dust animal htlers of the invention. The device is any device suitable for use
by an animal and compatible with an animal litier of the invention. Many such devices are knowa
in the art and available commere mil}; 2.¢, the litter boxes disclosed in US20090350014A1,

USZ00902T2327A1, LISZ0090000560A 1, USZ0070277740A1, UST628118, and the like.

{0044]  In o farther aspect, the invention provides kits suitable for containing low-dust andmal
fitters useful for managing waste, particularly animal waste, The kits cowmprise in separate
containers fy a single package ot in separate contatoers in a virtual package, as appropriate for the
kit component, a low-dust animal litter of the tnvention and one oy more of (1) & device suitahle for
containing the fow-dust aamal litter and suitable for use by an animal when exersting animal

waste, e.g, & Hiter box; (2) a device suitable tor handling animal waste that has been deposited
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with the low-dust animal Htter, ez, a scoop for removing animal feces from a litter {eg,
UR7523873) or a rake saitable for m‘angnm an antmal Htter i a Bty box or other container: (3) a
different andmal litter, ¢ g, a different animal ltter sultable for creating a mixtute of the low-dust

animal Tiger of the mvention and sach ditferent animal litter: (4) nstruction for how to use the low-
dast animal liter ©© manage waste, particularly mimal waste; and (5} instructions for how to
dispose of the low-dust animal litter, e g, how 1w dispose of the litter in an sovironmentally
friendly manner, particulacly after it has been used.
{00457 When the kit comprises a vivtual package, the Kit is hmited © fustructions in a virtual
environment in combination with one or more physical kit components. The kits may contain the
kit components in any of varicus combinations andlor mixtures. In one embodiment, the kit
comtains a package containing the fow-dust animal litter of the present invention and a scoop
suitable for removing animal waste front the low-dust animal litter,
{0846} In another aspect, the wvention provides packages comprising a material suitable for
contaiving a low-dust animal litter of the invention and a label affixed to the package containing a
word or words, picture, design, acronyw, slogan, phrase, or other device, or combination thereof,
that indicates that the contents of the package contains a low-dust animal Giter of the invention,
g2, information about the Inw-dust animal Htter's enhanced propertics, more desirable appearance,
andd effective malodor control or other physical, functional, or related properties. Typically, such
device comprises the words “low-dust Htter™ or “natural ingredients with low-dust properties™ or
“enviromentally friendly htier having low-dust™ or “suimal Htter having low-dust properties™ or
“low-dust” or an equivalent expression printed on the package. Any package or packaging material
suitable for contalning animal litters 1 usefid {n the invention, e.g., & bag, box, bottle, can, pouch,
and the ke manufactured from paper, plastic, foil, metal, and the like. In one embodiment, the
package further comprises a low-dust animal hiter of the invention.
00471 In another aspect, the nvention provides a means for commumicating information abeout
or wstructions for using a low-dust animal hitter of the invention for one or more of {1) managing
wastes, e.g., animal waste such as antmal urine and feces; (2) keeping envivpnmental dust from the
litter at & minimum, particulardy after use; and (3) disposing of the usad low-danst animal Hier, The
means comprises a document, digital storage media, optival storage media, acdio presentation, or

visual display containtng the information or instructions. In vertain cnbodiments, the

o

o}

comununication means i a displayed website, a visual display kiosk, a brochure, a product label, a

9
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package insert, an advertisement, a handout, a public announcement, an audiotape, a videotape, &
DVD, a CD-ROM, 2 computer readable chip, a computer readable card, & computer readable disk,
a USE device, a FieWire devics, a corapuier memory, and any combination thereof, Useful
information includes one or more of (1) methods and techniques for raining or adapting an animal
to use the litter {2} functonal or other properties of an animal Hiter of the nvention, particularly
those relating to mimmizing envivonmental dust from wse, g, tracking. and (3) contact
information for to use by a consumer or others i there §s a question about the fitter and its use,
Useful instractions include methods for cleaning and disposing of the bter. The communication
means is useful for wmstructing on the benefits of using the present invention and communicating
the approved methods for using the fnvention for an animal or other purpose.
EXAMPLES
{00481  The wvention can be further illustrated by the following examples, although it will be
understand that the examples are included merely for purposes of Hustration and are not intended
to hatt the scope of the invention unless otherwise specifically indicated,
Example |

0049 Preparation of sample 1A In a DP-14 Agglo-miser {manufaciored by Mars Mineral,

s

Mars, PA), 2180 ¢ of corncob particles (04 - 238 mun i size), 270 g of cedar wood particles and
405g of pine wood particles (1.3 — 238 mm { size) were blended thoroughly for 2 minutes. While

the corncol and wood particles were being mixed, 103 g of guar gum powder (<2 013 mm in size)
was gradually added into the mix. The entire procedure took less than 3 minutes,

0038 Dust measurement of saniple 1Az In a DustMon L instrument (manufactured by AnaTec,
MNorway), 150 cubic centimeter of sample 1A was dropped fnto the measurement sea, The

instrurnent captuved the reduction of Hght intensity over 30 secouds, and recorded the “dust area”

L

18 ave shown in Table 1.

oy

value, The measurement was taken three times and averaeed, The resy

Example 2

Q0517 Preparation of Sample 1B lo s DPA14 Agglo-miser (manafactured by Mars Mineral,
{ L § \ :

Mars, PAY, 2190 g of corncob pacticles (14— 2.38 man in size), 270 g of cedar wood particles and
405g of pine wood particles (8.3 — 238 mm in size) were blended thoroughly. While the corncob

and wood particles were being mixed, 33 g of 9.1% glyeerol solution was spraved onte the

\

maxture. 105 g of guar guw powder (< 0.15 nun in size) was gradually added it the mix.

s
ey
pe—e)
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(00321 Dust messurement of sample 1B The provedure for the “Dust measurament of sample
A was repeated for sample 1B The results are shown in Table 1,

Examples 3 through 6
10033]  Preparation of sample 1O through 1F: The procedures used for prepaving samples 1C
through 1F and for measuring dust for the samples were the sams as the procedwes given in
Example 2, but using the ingredients shown in Table 1, The results of the dust measuroment are

shown i Table 1,

”“a‘m}pm Number | S iB i 1H ik {r
Ingredients ‘

Comeob Particles 190 | 2190 | 2190 | 2190 2190 | 2190
Cedar Wood Particles | 770 | 270 | 270 | 276 | 270 1 270
 Pige Wood Particles | 405 | 405 | 405 | 405 | 405 | 405
9.1% Glyeerol Solution | 33 | 66
33. %‘9,“ erol Solution 43 G4 1EG
Guarr Cum Powder 105 7()5 165 105 s 105

Dust Area 593 | 482 1 364 0 421 | 360
tandard zm_mumz 1240 | 27 31 | 18

j0054]  Referving to Table 1 the data clearly show that the use of polvels, particularly glveersl, in
animal litters produce low-duat antonal Hitters,
Example 7

joBss)  Preparation of samaple 240 In g DP-14 Agplo-miser (manufactured by Mars Mineral,
Mars, PA), 2190 g of corncob particles (0.4 — 238 mm in size), 270 g of cedar wood particles and
403g of pine wood particles (0.3 - 2.38 mum m size) were hlended thoroughly for 2 mimutes. While
the corncob and wood partictes were being mired, 86 g of 9.1% glveerol solution was spraved onto
the mbxture. 103 g of guar guwn powder (< 0,15 mm in size, was gradually added into the mix. The
entire procedure took less thas § minutes.

S

(0036 Dust measurement of sample 2A: The provedure for the “Dust measurement of sample

AT was repeated for sample 2ZA. The results are shown in Table
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Example 8

(80571 Freparation of sample 2B: o a D14 Agglo-iser (manufactared by Mars Minaral,
Mars, PA), 2190 ¢ of corncob particles (0.4 - 238 mm in size), 270 g of cedar woed particles and
5y of ping wood particles (.3~ 2.38 mum in size) were blended thoroughly for 2 mimites. While
the comenb and wood particles were being mixed, 120 g of 509% glycernl solution was spraved
onto the mixture. 105 g of gnar gunt powder (<0015 mm in size) was gradually added into the mix.
{8038]  Dhust measwrerment of sample IB: The procedure for the “Dust measurement of sample
LA™ was repeated for sample 2B, The results are shown in Table 2.

Examples 9 through 13
{8059)  Preparation of Sample 2C theough 260 The procedures used for preparing samples 20
through 2¢5 and for measwring dust for the samples were the same as the procedure given in
Example 8, bt using the ingredients shown in Table 2. The results of the dust measurenmient ave
showrn i Table 2.

Tahle 2

Sample Numiber AL 2B 20 0 2D 2B L IR 26

irmvimn ta

Corneob Pé%i‘i’is;‘-i“‘?' 2100 L2190 | 2390 2190 L 2190 1 2199 | 2190

*Luddi Wood Pm;d 27000 270 0 270 ¢ 270 1 270 3'"%3 270

me: Woad Particles 05 1 405 1 403 | 405 1 405 | 408 435

9, 1% (ziycmﬂi Solution 66

-

%% ﬁi\wwi Solution 120 118G

75% Glycernl Solution 1 12000180

100% Gly L«,mi 120 1 180

(m ar (hun Pow ’\dt‘i‘ 103

o
oot
(e
¥ 21
i

foane]
L

05 0105 | 105 | 108
37 14.]

st Area {294

Standard Deviation 450 411 1

fd
i
Yo
¥z
o=y
G
V]
oo
P"‘J

6.9

o]

| sy e « oy
4 1.0 G5 1.5 1.4

{0860} Referring to Table 2, the data cleardy show that the use of polyols, particularly glveerol, in
animal itters produce low-dust animal Hiters,

Example 14
{8861} Preparation of sample 3A In a .14 Aggh}mi:‘sar {mamdactured by Mars Mineral,

Mars, PA} 2130 g of comeob particles (0.4 ~ 238 nun in size) was added and stivred with a



WO 2013/180986 PCT/US2013/041529

meshed metal spatda, While the corncob wag being stivred, 150g of 90% glyecerol solution was
gradually spraved onto the comeoh particles in approximately 2 minutes. While the glycerol soatad
comecob particles were being stiered, 111 g of goar gum powder (<0015 nuw in sized was added into
the mix, followed by addition of 270 g cedar wood particles and 405y pine wood particles (0.3 -
2.38 num in stee). The entire procedure took fess than S minuies

[8062]  Dust measurement of sample 3A: The procedure for the “Thust weasurement of sample
TA” was repeated for sample 34, The resalis are shown in Table 3

Examples 13 through 22

{08063}  Preparation of Samples 3B through 310 The procedures used for preparing samples 38
theongh 31 and for measuring dust for the ﬁampies were the same as the procedure given in
Example W4, using the ingredicnts shown in Table 3. The vesults of the dust measurement are

shownin Table 3

Sample Number 3500 3R 3¢ | 3D | oag 3F 3G 0 3H 3

ngr@d ients

o,
,«-
Pl
P
oo
[
~
g
o
.
e
pce]
joed
(-'-#
bty
<
o
(V
PR
—"
i
o
o
Vot
e
iy
-
T
]
e
[
—
¥k
P,
“fﬁ
e,
e
ek
.
e
=
bt
oy
A
e
]
poné
o
iy
Nmat
fod
e
hated
-
-
Pk
Lo
o

Neoserb70/02sg
{69%; Sorbitofy | 150
Neosorb 70720
{66% Suﬁ“ﬂtuh 150

Neosorb70/90s

(47 ‘“’u Sorbitol) 150
Hydroso rban’..-»' S/45
(4% Maltitol and

33% Sarbitol} 150

Polyvethylene Glyeol
200

,,_,.
Ln
o

Polypropylene Glyeol
400 | 150

Polypropyiene Glveol 150

vy
23k
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1300
Guar Gum Powder 11D | IED 0 U0D D 003 4 400 0 100 | 10d 1o

tedm Wood Particles | 240 | 240 ) 240 | 240 | 240 | 240G 1 240 0 2490 0 240

§*‘3 Wood Particles | 360 360 | 360 | 360 | 360 | 380 1 360 L 380 1 360

i)usi Arga W9 70 11020 60 | 72 9w | S« 7. 3.9

Standard Deviaion | T8 L 0.5 L 23 | 04 L 02 L 05 | 08 41 08

joaed]  Reforring to Table 3, the data clearly show that the use of polvols, particntarly glyeeral, in
autmal Hitters produce low-dust animal itters.
Excample 23

{0065]  Prepavation of sample 447 lo 2 DR14 Agglo-miser {manufsctured by Mars Mineral,
Mars, PAY, 2130 ¢ of corncob particles (8.4 — 2,38 mam in size) was added and stirred with a
meshed metal spatale. While the comcob was being stirred, 130g of 90% glveerol solation was
gradually sprayed onio the corneob particles in approximately 2 minutes. While the glyveerol coated
corneoh particle was being stiveed, 8 mixture of 60 g of guar g powder (< 0015 mim in size) and
60 g CMOC gum powder was added into the mix, followed by addition of 240g cedar wood particles
and 360g pine wood particles (0.3 — 238 mum in size). The entire procedure {ook less than §
MIBULSS,
fon66]  Dust measurerent of sample 4A: The pracedure for the “Dust measurement of sample
PAT was repeated for sample 44, The results are shown in Table 4.

Examples 24 through 31
[0067]  Preparation of Samples 4B throogh 410 The procedures used for preparing samples 4B
through 4 and for measuring dust for the samples were the same as the procedure wiven in

Example 23, using the ingredients shown in Table 4. The results of the dust measurement are

shown i Table 4.

?.t‘(ét{}fype
s B 4B 4C 14D 48 4F 4G 4]

ook
L s

Ingredients

(\'mm{'&b Particles | 2130 § 2130 1 2130 | 2130 0 2030 2130 | 2130 0 2130 1 21530
9% Glyeernd |
Nolation 150 130 130 115G ¢ 150 130 130 150G 150

Yt
'
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{ruar Gom

Powder 6l

CWS Starch
Bowder

p—
3
o
oy
o
j—
b
000
-~
=
oA
-

Xanthan Gum ;
Powder 120 18G 244 B0

clomerated
Manthan Gum i
Powder ! { 124 1860 240 G4

MO Powder 6 80 90

Cedar Wood ‘ !
Particles ‘ 244 240 244 240 2G| 240 246 240 240

Pine Waod
Particles 366 360 340 364 368 364G 384 3640 384

Dust Aven 83 1151 L1zt ] 87 l12e L o67 b own | 105 | g6

Stasdard ‘
Pleviation 4 0 S0 20 3.4

b
ol
e

0.4 2.4 1.0

[#068]  Referring to Table 4, the data clewrly show that the use of polvols, particularly glyeerol, in

sovrnal Htters produce low-dast animal Hitters.

]

Examples 32 through 38
[0869]  Preparation of Samples 3A through 3G: The procedures used for preparing samples 54

through 305 and for measwring dost for the samples were the same as the procedure given in

NS ¥

Example 23, using the mngredients shown i Table &

s

he resulis of the dust measurement are
shown in Table 8.

Table S

SC | D SE SE G

L
-
f,‘(‘l
=
W

o~

Prototype Numbers

Ingredients

il

i

b
]
.
Lk
&
2
¢
it
()

by
e’
10
it
e
o
o

Cormgob Particles P30 02130 ] 2130

Neoasorb 70284
{69%% sorbitol) COISO OISO RSO L OISO ] IS0 | 180 L 15

LAy
o’
o

ovy
f—

Craar Gum Powder i1

CWS Starch Powder 120 60

Yanthan Gum Powder 240 L 90

Agglomerated : 120 | 180 ‘ 240 ¢ 90

,...\
LAY
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Nanthan Gum Powder

OMO Powder 3 Q0 943

Cedar \,-\-\"t,\uti Particles | 240 | 240 | 240 | 240 0 240 | 240 | 240

Pine W ‘\\dldiﬁ sles 3a8 1 360 0 360 1 360 1 360 1 366 1 360

Dust Area 96 D IET DN 127 1126 0 88 123

Standard Deviatton | 0.3 i1 33 43 14 1.6 1.8

{60781 Referning to Table 3. the data clearly show that the use of polyols, particudarly glycerol, n
antmal litters produce low-dust animal ltters.

{0071} In the specification, there have been disclosed typical preferred embodiments of the
invention and, although specific terms are emploved, they ave used o a generic and deseriptive
sense only and not for purposes of fimitation. Obvicusly many modifications and variations of the
wverdion are possible in light of the above teachings. §t iz therefore o be wnderstood that the

invention may be practiced otherwise than as specitically described

16
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CLAIMS
What s claimed is:
o Adow-dust andmal Hitter comprising one or more ingredicnts that function as an animal Heer

and one or more polyols.

2. The liter of claim 1 wherein the ingredients are selected from clays, woaods, agricultural
products, agaentiural byproducts, or combinations thereof

30 The htter of claim 2 wherein the clays we non-swelling clavs, swelling clays, or
combinations thereofl

4, The hter of clain 2 wherein the woods are cedar, pine, cak, maple, sucalyplus, aspen, vucesn,

or combingtions thereof.
S. 0 The litter of clatm 2 wherein the woods are cedar, pine, or combinations thereof,
6. The htter of claim 2 wherein the agricultural products ave sunflower seed, alimond, pistachio,

walnut, pecan, hazelnut, pearmt, scorn, wheat widdlings. wheat straws, or combinations

thereot,
7. The Htter of claim 2 wherein the agricoltural byproducts are sawdust, paper, cellalose,

comneob, or combinations thereof,

& The litter of claim 2 wherein the agricultural byproduct is corneols,

G, The lidter of claim 1 wherein the polyols are selected from monomerie polyols, polvmeric
pobvols, or combinations thereof,

1. The Hiter of claim 1 wherein the polyols are selected from glycerol, sorbitol, propylene

plyeal, butylene glycol, mono-propylene glyeol, polydesirose, pentaerythritol, ethvlene
glycol, polyethylene  glveol. polvpropylene  glveol.  sucrose, mannitol, waliitel, or
combinations thergofl

t1. The litter of ckum 1 wherein the polyol is ghveerol.

12, The litter of elaim | comprising from about 6.2 to about 30% polvols and from: shout 99.8 to
about 70% of other Ltter ingredients.

13, The litter of clann T comprising from abont 1 to about 20% polvels and from abowt 99 1o
about 80% of other hitter ingredients.

t4. The litter of claim 1 comprising from abowt 2 to shout 109 polvels and from about 98 to

ghont 209% of other Huter ingredients.

~}

s
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130 The litter of claim 1 further comprising activated carbom, baking soda, or combinations
thereot
16, The Hiter of claim 1 further comprising one or more binders.

{7, The hter of claim 16 comprising from about (13 1o about 209 binders

P8, The hgter of olaim 16 comprising from about 1 1o ghout 12% binders.
19, The litter of clain 16 comprising from abow 1.5 to about 8% binders.

20, The liter of olaim 16 wherein the binders are varboxymethyleetulose {UMO), locust bean
gum, santhan gum, arabic gum, cassia gum, agar agar, alginates, carrageenans, gelatin,
pecting, wheat gluten, blood plasma, partially hydrolyzed soy protein, partislly hydrolyzed
dairy proteins, or a combination thereof

21, The hter of claim 16 wherein the binders are carhoxymethyleeliddose (CMO), locust bean
gum, xanthan gum, konjac gum, guar gum, or combinations thereof

22, The litter of elaim 16 whereio the binder 18 guar gum.

23, The Htter of clabm 16 further comprising activated carbon, baking soda, or combinations
thereof.

24, The lifter of claim | whereln the ingredionts are woads, cortucob, or combinations thergof

25 'The litter of ¢labm 24 wherein the woods are cedar, ping, or combinations thereof,

iy

26, The hter of claim 24 comprising from about 2 o abowt 40% woods and from abow 50

about 95% corncob.

!
-~}

The hitter of cladn 24 comprising from about 2 to about 40% waonds, from about 30 fo ghout
5% corneob, and from about 0.1 to about 10% polvols
28 The hitter of claim 27 wherein the polvol is glyveeral,
29, The liter of claim 24 further comprising from about 1 1o about 20% hinders.
30 The hitter of claim 29 wherein the binders are carboxvmethyleellulose (CMC), locust hean
m, xauthan guny, aeabic gom, cassia gum, agar agar, slginates, carrageenans, gelatin,
p&:ctins, wheat gloten, blond plasma, partally hydrolyzed sov protein, partiaily hyvdrolyveed

dairy proteins, or 3 combination thereofl

31 The huer of claim 3% whereln the binders are carbonymethylceflulose (CMC! 3 locust bean

gam, xanthan gum, konjac gum, guar gom, or combinations thereof

32, The litter of claim 2% wherein the binder is guar gum.
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A method for making a jow-dust anmmal litter comprising selecting one or more Hiter

irgredients suitable for use as an animal litter and combining the litter ingredients with one or

nwre poivols,

The mwethod of claim 33 wherein all the litter ingredients and polyvols are mixed.

The method of claim 33 wherein the polvols are applied to vne or more Etter ingredionts and

the liter ingredients with the applied polvols are subsequently raixed with other litter

mgredients,

The wethod of claim 33 further comprising combining one or move binders with the Ntter

myredients and the polvols,

A method for managing waste comprising contacting the waste with a low-dust andmal Hiter

comprising one or more ingredients that function as an antmal litter and one or more polvols.

The method of clutm 37 wherein the waste i3 an animal waste.

The method of clairo 38 wherein the animal waste is urine, foces, or combination thereot,

An animal litter box comprising a device suitable for containing low-dust animal Hiter and

suitable for use by an antmal when excreting aonimal waste and one or more low-dust animal

Hters of claim 1.

A kit sultable for containing low-dust animal Hitters useful for managing waste comprising in

separate comdamers in a single package or in separste cowtainers in a virtual package, as

appropriate for the kit component, a low-dust andmal titter of claim | and one or more of (1) a

device suitable for coutaining the low-dust animal Htter and suitable for use by an animal

when excreting animal waste; {2} & device suitable for handling antmal waste that has been

deposited with the low-dust animal litter; (3} a different animal Hiter; (4) instruction for how

1 use the low-dust animal litter of claim 1 10 muanage waste; and (3) instructions for how 1o

dispose of the low-duast animal lier of claim 1

A package compmising a material suitable for containing a low-dust animal Htter of claim 1
i a label affixed to the package containing a word or words, picture, design, acronym,
slogan, phrase, or other device, or combination thereof, that fudicates that the contents of the

package containg g low-dust ammal litter of ¢laim 1.

The package of claim 42 further comprises a low-dust anfwal litter of claint 1.

A means for communicating nformation about or instructions for using a low-dust animal

hitter of claim 1 for one or more of (1) managing wastes; {2} keeping environmental dust from

,_..
ke
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the Hiter al & minimuom, particulady after use; and (3) disposing of the used low-dast animal
litter, the means comprising & docwment, digital storage media, optical storage media. audio
presentation, or visual display containing the information or fnstructions,

The means of claim 44 selected from the group consisting of a displayed website, & visual
display kiosk, a brochure, a product label, & package insert, an advertisement, 8 handout, a
public announcement, an audiotape, a videotape, a DVDL. a CD-ROM, a computer readable
chip, a computer readable card, a computer readable disk, a USB device, a FireWive device, a

computer memory, and any combination thereof
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