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LOW-DUST ANIMAL LITTERS AND METHODS FOR MARKING SAME

I <<This paragraph has been intentionally left blank >>

BACKGROUND OF THE INVENTION
Figld of the Invention
j002)  The fnvention refates generally to animat Hiters and particolarly (o lowsdust aniinal Bitters
sred roathods for making such low-dust animal litters.

3

Description of Related Ar

{0003 Animal Huers are made from various ingredienis, ¢.g. clays such as bemonite; woods
such as pine and cedar; woed byproducts such as sawdust; grains and ground graing sach as com;
agricultural products and bypraducts such as cornceb and deied distllers grauns; silica gol: paper,
cehulose: and mixtures thereot,

[0004)  Generally, those animal lirers are made by transporiing, grinding, mixing. sizing, rolling.
packaging, or otherwise processing the igredients used to make the litter. As a result of thas

handhing and processing, fine particles of the lter ngredients are often produced. These fine

warticles, generally referved 0 as “dust™ in the art, cause various probleowss for e Hier
¥ « B A i

manufacturers and users. For example, the dust adversely affects the aperation of Htter prodaction
and handling equipment, causes environmental 'pr(}'bicms for production personnel, and must be
disposed of in an euvironmentally accepiable manner, Similaly, the dust adversely affects the
animal and the animal caregiver using the hiter when the dusi comaminates the environment whre
the Hiter is used, e.g., the dust is tracked into the cavivorment by the animal.

805 Methods for reducing o eluninating dust from animal Hiters are known in the @t For
axample, US5826343 discloses chnnpable anmmal Hiters containing polytetrafiuorcethylene resin as
a dust reducing  agent USS46980%  discloses a won-dusting  clumping  avimal  Hllers,
s

A06H20T438A T discloses clumiping, son-dusting caleiom carbonate-based  animal Btwers,

US200901 26642A1 discloses Hiter boxes that numimize the generation of dust o the eoviromment
when the ardmal uses a ftter. USGES442T disvloses animal litters and methods of fabricatng same
that are dust free, USSO89189 discloses scoopable cellulosic anteal Hitors that ave weated w reduce

dust, US7316201 discloses non-chunping amimal Hitser granules having reduced dust. US3326770

discloses biodegradable dusiless cat Htwrs, US3229348 discloses animal Hoter granales and methad
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of processing peanut hulls in producing cst [ter that i dust free, USS106473 discloses ltter

sravnales exhibiting reduced dusting that can be used as a Hitter,

jp0oe]  Generally, these Titters function o some sxtent for their intended purpose. fe., wmanaging
fitter chust while functioning as a fitter, However, there s a need for new methods for reducing dusy
associated with the mannfaeture and use of antmal Hiters and new lovw-dust anumal Hiters.,

SUMMARY OF THE INVENTION

{007 1tis, therefore, an object of the vention to provide low-dust animal Hitters.
joues] It is ancther object of the lovention o provide methods for producing low-dust animal
fiters,

AOOT it is another objeet of the favention to provide methods for managing animal waste using

towedust arpmal {tters,

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

more ingredients that function as ap animal titer and one or more polvals that function o redue
dust in the litter. In preferred embodiments, the low-dust animal listers further comprise binders

;

andfor other ingredients that enhance the physical and/or funciional properties of the litter,

¥

o1y Additional and further objects, features, and advantages of the Invention will be readily
appurent o those skilled in the art.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[6012]  The term “dust” means small selid litter particles, often defined as particles below 230
ung in diareler, that slowly settle oat of the atmosphere under the influence of gravity.
0013 The term “low-dust animal Htter” means that an avimal Biter treated using the methods
and componnds of the vvention that has at feast S0% less dust compared {o the same awimal M
not freated with the methods and compounds of the invention.

(014 Al poreentages expressed hereln are by weight of the otal weight of the compositon

express&d otherwise.
JO018]  As used throughout, ranges are used heveln in shorthand, so as to avoid having 1o set out

at length and deseribe each and every value within the range. Any appropriste value within the

&

range ¢an be selected, where appropriate, as the upper value, fower value, or the tenminus of the
range.
%



[0616] As used herein and in the appended claims, the singular form of a ward inchules the
plural, and vice versa. unless the context clearly dictates otherwise. Thus. the references “a”, "an”,
and “the” are generally inclusive of the plurals of the respective terms, Fov example, reférence 1o Va
clay™ or “a method” fncludes a pluraiity of such “clays™ or "methods™. Similarly, the words
“comprise”, “comprises”, and “comprising” are to be interpreted  inclusively rather than

)

exclusively, Likewise the terms “inclade”

»

, including” and “or” should all be constreed to by
inclusive, unless such a construction i clearly prohibited from the context. Where used herein the
term “examples,” particularly when followed by a listing of tenns is merely exemplary and
iltastrative, and should not be deemed to be exclusive or comprehensive.
{0017]  The methods and compesitions and other advansces disclosed hore are not Hwiwed to
particular methodology, protocols, and reagents described herein because, as the skiffed artisan will
“appreciate, they may vary. Further, the terminology used hereru is for the purpose of describing
partictdar embodiments only, and is not intended 0, and does not, Hmit the scope of that which is
disclosed or claimed.
[0018]  Unless defined otherwise, all woluical and scientific terms, terms of art, and acronyms
gsed herein have the memtings cormmonly anderstood by one of ordinary skill in the an in the
field(s) of the invention, or in the feld(s) where the term is used. Although any compositions,
nethods, articles of manufacture, or other means or materials imilar or eguivalent o those
described heretn can be usied in the practive of the present wvention, the preferred composilions,
methods, articles of manufactare, or other means or materials ave described herein,
j0019] Al patewnts, patent applications, publications, techuical and/or scholarly articles, and cther
refererces mentioned herein are

intended merely 10 summanize the
assertions made therein, No admission is made that any such patents, patent applications,
publications or references, or any portion thereot, are relevant, material, or pnot at. The vight to
challenge the accuracy and pertinence of any assertion of such patents, pateny applications,
publications, and other references as relevant. maierial, or prior art is specifically reserved.

The fovention

{00201 In one aspect, the invention provides low-dust animal Hters. The low-dust animal titterg
comprise one or move ingredients that function as an animal Gtter and one or mere polyols thay

function o vedice dust in the ltter. The Utter ingredioms can be any suitable compound,
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ompaosition, or other material that functiens ss an animal Hier. Generalty, the itter ingredicnts are
fitter ingrediovds that tond to oreate dust when used o nmwmulbcture adimal liers or Htter
ingredients that tend to create dust when the lifter is used for ity intended purpose. Typically, the
hitter ingredhents are selected from elays, woods, agrienitural products, agricultvral byproducts, and
the like.
foo2¥]  Clays useful in the invention are any clay aseful for producing animal liters. In various
embodiments, the clays are ponsswelling clays, swelling clays, or combinations thereof, The clays
can be clays that are obtained directly by mining natural clay deposits, synthetic clays, or clays that
are derived from the agglomeration of clay particles, e.g., clay particles produced by litter ov other
manufacturing processes that involve the use of clays.
[6622]  Noneswelling clays include kaolinites, illites. vermiculites, attapulgites, sepiofites, and

no-swelling smectites. In preferred embodiments, the non-swelling clays are vich in the following

clay winerals: palygorskite sepiolite, kaolinite, dickite, nacrite, Hlite, glavconite. celadonite, and
phenglie. Most preferably, the non-swelling clays contain the clay minerals Ca~-montmorillonite,

kaolinite, and illite

[p023]  Swelling clays include  smectites and swelling forms of kaolinites, illties, and
vermiculiies, In preforred embodiments, the swelling clays contain one or wove of hectorite,
beidelite, montmeorilionite, nontronite, saponiie, sauconite, vermiculite, and hatlovsite, Mare
preferably, the clay is bentomite, ¢ g, a Na-montmorilionite (Na-bentonite). Generally, bentonite is
a natwrally cccurning combination of clay minerals and some soreclay mineral constitvents, Nae
bentonite i rich in Na-montmorillonite but may also inelude other clay and some non-elay mineral
constifuents. In various ewbodiments, the swelling clays contain Na-montmorillonite, hectorite,
and vermisulite.

{0024]  When used in combination, the soneswelling and swelling olays can be wixed in any
amount suttable for forming the animal Bitters. Generally, the noneswelling and swelling clays ¢

b mixed o amounts of from about 10 to about 90% non-swelling clay and from ahout 90 to about

10% swelling olay.

[8025]  Woods useful in the invention are any woods useful for forming smimal Hitters, Generally,
the woods are cedar, pine, cak, maple, encalyptus, aspen, vocca, or combinations thereof In
preferred embodiments, the woods are cedar, pine, or combinatiens thereof In vartous

emibodiments, the pine 15 New Zealand Pine or Southern Yellow Pine and the cedar is Western Red
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Cedar. The woods have any form suitable for funetioning as ao animal e, e g, chips, parlicles,
pellers, crumbled pellets, crumbles, and the ke, In preferred embodiments. the waods are cedar,
pine, or a combination thereof.

[0026]  Agricultural products and agricultural byproducts uwseful in the fnvention are any
agricultural products and agriculnval byproducts useful for forming animal Hters, Generally, the
agricultural products and agricubivral byproducts are alfalfa, corn, com stalk, corn flour, oa hadl,
cat stalks oat Hour, harley hull, barley wmeal, barley stalk, barley flour, wheat hull, wheat straw,
wheat Hour, soybean hull, soybean meal, soybean flowr, ryve hull, rve meal, rve straw, rve Hour, rice
strasy, rice hull, sorghum straw, sorghum hull, sunflower seeds, or combinations thereof. In some
embodiments. the agriceitural products or agrtenltuweal byproducts are plants such as hamboao,
fomongrass, switchgrass, cainip, oregane, parsfey, rosemary, sage, thyme, valerian voot, alyssum,
chrysanthemum, honevsuckle, hops, lavender, appieu bernes, orange peels, orange pulp, sunflowss
hulls, coffee, tea, or combinations thereof In other erabodinents, the agricultural products and
agricatiural byproducts are sawdust, paper, cellulose, corncab, cormn kernel, Distllers Dried Grain
(DG, cor peliet, ont peller, bardey pellet, wheat middiings, soybean pellet, rye pellet, rice grain,
tice pellet, sorghum grain, sorghum pellet, or combinations thereol In still other embodiments, the
agricaitural products and agricultural hyproduets are sunflower seed, almond, pistachio, walnut,
pecan, azelaut, peanut, acorn, wheat middlings, wheat straws, or combinations thereot

0827 1o one preferved embodiment, the agrienttural products and agricultural byproducs are
wond and corneob. In & more preferred embodiment, the agriculiural products and agriculinral
byproducts are cedar, pine, and corncob. The woods have an appealing appearance and naturally
refease an aroma. The comeob has excellent Hguid absorption properties and will absorb the
majority of an added liquid, e.g., arine. Alsy, the cedar, pine, and corncob have an enhanced ability
to interact with polyols compared 1o other Huer ingredients,

j0028]  Polyols wetul in the fmvertion are any polyols that reduce dust in the lilter compared to

the same Hiter withowt the polyols, eg. monomeric or polymeric pelvols. in preferred
erubodiments, the pulyols are selected from glyeerol, sorbitol, propylens plycol, butvlene glyeol,

¥

mono-propylene ghycol,  polydextrose,  pentacrythritol,  ethylene  glyeol,  polyethylene

ghycol, polypropylene glveel, stornse. mannitol, maltitol, or combinations thereof In preferred
embodiments, the polyobis glycerol.

L%
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(66291 Generally, the fow-dust litters comprise from about 0.2 to about 30% polyol{(s) and from
about 9.8 to abont 7% of other litter ingredients, In certain embodiments, the low-dust listers
mmpriz‘aﬁ from about 1 to abouwt 20% polyvelis) and from about 99 to about 80% of other litter
tngredients, preferably from about 2 to about 10% polvol(s) and from about 98 1o shout 90%% of
other Hitter ingredients, more preferably 2 to about 8% polvol(s) and from about 98 0 abow 92% of
other litter ingredients.
[0030] 1o other embodiments, the low-dust animal litters of the Invention further comprise one or
more hinders that promote clump formation. Any binder that promotes clump formation can he
used. Binders useful in the tnvention include natural and synthetic gums, f\’.l&{‘b(}h}-’dl’a‘(ﬁss pmmins.

and other bydrophilic polvmers, Specific examples include carboxymethyleeHnlose (CMC). Tocust
- & a - N

¥
bean gum, xanthan gun, konjac gum, avabic gum, cassia gum, agar agar, alginates, carrageenans,
gelatin, peeting, wheat ghuten, starches, blood plasma, partially hydrolyzed soy prowein, partially
hydrolyzed dairy proteins, or combinations thereof. In ong preferred embodiment. the binder is

guar gum. When added, the binders comprise from about 3.5 to shoot 20% of the low-dust animal

&

Hiter, preferably from about 1 to about 2%, more preferably fram about 1.5 to sbout §%.
[8031]  In a preforred embodiment, the low-dust animal Huer comprises from about 2 1o about

¥4 of one or more woods, preferably from abowt 5 1o about 30%%, more preferably from about 10

O 1

1o about 20%; frong about 50 to about 88%: corneob, preforably from about 60 to about 90%., more
preferably from about 70 to about 80% from about 0.1 to about 10% polvols, prefevably from
about 0.3 1o about 8%, move preferably from about 1 to about 6%; and from about 0.8 {0 ahout
12% binders, preferably from about 1 to about 10%, more preferably fom abowt 2 to about 8%.
Preferably, the wood particles are cedar, pine, or a combination thereof, the polyol is glyeerol; and
the binder is guar gum,

{0032]  In some embodinments, the low-dast andmal litters further comprise materials that enhance
the function and properties of the litder. Examples of such agenis tnclude andimicrobials, malodor
veducing materials, fragrances, health indicating materials, color altering agems, dust reducing
agents, superabsorbent materials, cyclodextring, zeolites, activated carbon, baking soda, pH aliering
ngents, salt forming matevials, ricinoleates, or combinationy thereof, When added, the agent is

added n any useful amount, Generally, the agent co.n‘tpr‘;ses from about 8.01 to abowt 2% of the

fow~dust animal itter, preferably from about .03 to abowt 1%, depending on the agent and its use,
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[033]  The low-dust animal litters of the Inventien are useful for a variety of purposes, other than
Just as an animat ltter. For example, the low-dust antmad Hiters can be used to treat water, treat
wastewater, manage hquid spills, and the like.

0034]  In another aspect, the invention provides methods for making low-dust andmal Huters. The
micthods comprise selecting one or more Hiter ingredients suitable for use ag an andmal Biter and
combining the litter ingredients with one or more polyols. Soitable litter ingredients and suitable
polyols and the amours of such litter ingredients and polyols are gives herein whes deseribing the
low~dust animal litter of the imvention, including varions Htter ingredients such as binders,
fragrances, maloder counteraciants, and the like. Often, binders such & varions hydrocolloids are
added 1o the fiter 1o help with clumping and other functional propertics,

0035 Generally the liter ingredionts and polvols are combined asing any suitable method, ¢ g,

miixing, coating, spraving. stiering, and the lke

&

¥

[6036]  in some embodiments, all the litter ingredients and polyeols are mixed to produce the low-
dust aniroal liter. [n others, the polyols ave applied 1o one or more litter Ingredients and the Hiter
mgredients with the applied pelyels are subsequently combined with other fitter ingredieats to
produce the low-dust anumal liter,

0037)  In preferred embodiments, the polyols are applied to the Hitter ingredients by spraving the
polvols onte the surface of the Hiter ingredients

[#038]  The polyols can be combined with the Hiter .ingrecii;:ms without difution or can be diluted
with or disselved inwater or other solvents when the polvols are viscous Hguids or solids. Dilusing
the polyols facilitates handling and using the polvols and mabes 3t easier and more convenient fo
combine the polyols with the fitter ingredients. For example, polyol solutions containing polvols in
amounts of from abowt § to about 90% of one or more polyols can be used. When glyveerol is the
polyel, the glyeerol can be combined with water 10 produce glveersl sofutions that are mixed with

-

or apphied to the litter ingredients. Typically, sach solutions contain glvesrol in amounts of from

about 3 o about 95% polyols, ez, 1o 12%, 40 to 60%, or 70 to R0%.
0039 The order of addition of the litter ingrediens can be any order suituble t producing a

tow-dust animal litter. In cortain embodiments, the polynls and one or more Hiter ingredients are
comnbined then mixed with other fitter ingredients 1o produce a low-dust litter. For example, 1o
produce a fow-dust litter based on wood and corncob, the polval(s) are applied to the surface of the

corncob, typically by spraving the polvols onio the corncab particles, and the cormcob coated with

et
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~3

the polyols is subsequently mixed with wood particles and other optional ingredients o produce a
fow-dust animal litter. In others, the comeob and wood particles are mived and the robvel(s) are
pptied o the comeob and wood particles, ¢ g by spraying the polyols onto the particles. and the
polyol coated particles are combined with the other lister ingredients. In another embodiment, the
polvol(s} are applied to the surface of corneob, a binder is combined with the polvol coated
comeob, and the polyol couted corscob and binder mixtwre is subsequently mixed with wood
particles and other optional ingredients 1o produce 3 low-dust animal Htter.

(6640} In one preferred embodiment, corneob is coated with polyol(s), the hvdrocolloid guar
gur s added to the mixture, and then pine and cedar particles are added 1o this mixture produce a
low-cust antmal {itter. In another, corncob, pine, and cedar are mixed; polvel(s) are added w the
mixinre; and then guar gum ¥a added o the mixture to produce a [ow-dust antmad litter,

0043} In another aspect, the invention provides wethods for managing waste, particularly animal
waste such as feces and wrine. The methods comprise contacting the waste with & Jow-dust animal
litter comyising one or more ingredients that fanchion as an animal litter and one or more polvels
that function to reduce dust in the Hiter,

0042} Generally, the low-dust animal Hitter is placed in a Htter box or other suitable container
and the animal {3 altowsd to deposit fts waste (iwine or feces, bul preferably urine) so that {t comes
in coptact with the low-dust animal litter. If dosirable, the Jow-dust awimal Heler can be placed in
contact with the waste after the waste is deposited, e g, ona lawn.

[0p43] o another aspect. the fuvertion provides an animal Hitter hox comprising a device suitable
for containing low-dust animal Hiter and suitable forase by an andmal when exereting suimal waste
and one or more low-dust antmal hitters of the Invention. The device is any device suitable for use

by an animal and compatible with an animal Htter of the invention. Many such devices are known

Q2009025001441

m the ant and available conmmercially, ep, the liuer boxes disclosed in U

US20090272327A T, LISZ0096000560A 1, USZ00TO2T7740A1, USTE28118, and the tike

i

{0044 In o further aspect, the invention provides kits suitable for containing lowsdost animal
litters useful for managing waste, parteularly animal waste, The kits comprise in separale
containers iy a single package or in separate contaluers in 8 vivtual package, as appropriate for the
kit vomponent, a low-dust animal ltter of the ipvention and one o more of (1) & device suitable for
containing the low-dust ammal liter and suilable for use by an animal when excreting animal

waste, e.g. & Hiter box; (23 a device suftable for handling animal waste that has been deposited

e
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with the low-dust animal Httler, e g, 2 scoop for removing animal feces from g litter {eg,
LIR7S23973) or a rake seitable for arrang *mgz an antmal Htter i a Hifer box or other contatner: (3} a
different animal Hter, e g, a diffevent animal Btter sutlable for creating a mixture of the low-dust
animal litter of the mvention and such different andmal liter: (4} tostruetion for how © use the low-
dust animal liter to memage waste, particularly animal waste; and (5) msunctions for how to
dispose of the low-dust animal litter, ¢ ¢, how o dispose of the litter in an sovironmentally
friendly manner, particularly after it has been used.
{0451 When the kit comprises a vivtual package, the Rit is Hmited o instractions in a virtual
environtoent in combination with one or more physical kit components. The kits may contain the
kit comporents in any of varicus combinations anddor mixtures. In one embodiment, the kit
comtaing a package containing the low-dust animal litter of the present invention and 2 scoop
suttable for removing animal waste frent the low-dast aramal liter,
{046]  In another aspect, the wvention provides packages comprising a material suttable for
contaiping a low-dust animal htter of the invention and a label affixed to the package containing «
word or words, pletwre, design, acronym, slogan, phrase, ur other device, or combination thereof,
that indicates that the contents of the package vontains a Jow-dust animal Liter of the invention,
g, information about the Iow-dust asimal Btter’s enhanced propertics, more desirable appearance,
and effective malodor control or other ph}’s:i_a:ai., functional, or related properties. Typically, such
deviee comprises the words “low-dust Hitter™ or “natural ingredients with low-dust properties”™ or
“envirowmentally friendly htter having low-dust™ o “auimal Htter having low-dust propesties”™ or
Hlow-dust” or an equivalent expression printed on the package. Any package or packaging material
suitable for contaioing animal lifters is useful {n the invention, ¢, a bag, box, bottle, can, pouch,
and the hke manufactored from paper, plastic, foil, metad, and the ke In one embodiment, the
package further comprises a low-dust animal Hiter of the invention,
00477 In another aspect, the tnvention provides a means for comvnunicating information abowt
or wstructions for using a low-dast animal Htter of the Invention for one or more of (1) managing
wastes, ¢.g., animal waste such as animal wrine and feces; (2) keeping envivonmental dust from the

litter at & mininam, particularly after use; and (3) disposing of the used low-dust animal Hter. The

-

means comprises a document, digital storage media, optical storage media, audio presentation, or

visual display contointng the information or instauctions. In certain  enbodiments, the

compminication means s a displaved wehsite, a visual display kiosk, a brochure, a product label, a

g
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package insert, an advertisement, a handout, a public announcement, an audiotape, a videotape, a
PV, a CD-ROM, a computer readable olip, a computer readable card, a compuier readable disk,

a USB device, a FlreWire device, a computer memory, and any combination thereof, Useful

o

information includes one or more of {1} methods and techmques for training or adapting an animal
to use the ltter; {2} functional or other properties of an animal Hiter of the hrvention, particularly
those relating © mimmizing envivonmental dast from wse, 2o, tacking and {3) contact
information for to use by a cousumer or others i there is a question abowt the Hiter and 1ts use,
Useful instructions include methods for cleaning and disposing of the litter. The communication
means is useful for instrocting on the benefits of using the present invention and communicating
the approved methods for using the invention for an animal or other purpose.
EXAMPLES
{00481 The mvention can be further illustrated by the following examples, although it will be
gndestand that the examples are included merely for purposes of lustration and are not intended
to hmit the seope of the invention unless otherwise specifically indivated.
Example |

J049]  Preparation of sample 1A0 In a DR-14 Agglo-miser {manufacinred by Mars Mineral,
Mars, PA)Y, 2190 ¢ of corncob particles (0.4 — 238 mms in size), 270 g of cedar wood particles and

i~

403g of pine wood particles (0.3 - 2.38 mum o size) were blended thoroughly for 2 minutes. While

£ A

the corncoly and wood particles were being mixed, 105 g of guar gum powsder (<0013 yam in size)

was gradually added into the mix, The entire procedure took less the

{00507  Drust measurement of sample TAZ In a DustMon L nstroment (manufactured by AnaTec,
Morwayl 150 cubic centimeter of sample 1A was dropped into the measurement wea. The
instrument captured the reduction of light intensity over 30 seconds, and reconded the “dust arex™

N

value, The measurement was taken three tmes and averaged. The results are shown in Table 1.

ferge

~
;

Example 2

00517 Preparation of Sample 1B In a DP-14 Agglo-miser (manufactured by Mars Mingral,

hars, PAY, 2198 g of comcob ;:ra.rt.icit:&: (0 - 2,38 num in size), 270 g ol cedar wood particles and
405g of pine wood particles (1.3 — 238 mm in size) were blended thoroughly. While the corncob

and wood panticles were being mixed. 33 g of 9.1% glyeerol solution was sprayed onte the

wrxture. 109 g of guar guwe povder (< 015 mm in sizey was gradually added into the mix.

o]
i
pany
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{0052]  Dust measurement of sample 180 The provedure for the “Dust measwrement of sample
A" swas repeated for sample 1B The results are shown in Tabls 1

Examples 3 through &
j0033]  Preparation of sawople 1C through 1F: The procedures used for preparing samples 10
through 1TF and for measuring dust for the sanples were the same as the procedwes given in
Example 2. but using the ingredients shown in Table . The results of the dust measurement are

shown in Table 1.

“Sample Number Al i Do e | r

Ingredients : )
Comoob Farticles 2190 | 2090 | 2090 | 2190 | 2190 | 2190
Cedar Wood E’m‘mi I 270 ) 70 ' VI OL 2T 20

Pine \\ nod Paﬂ tele 405 1 405 1 405 | 403 1 405 | 408

iﬂ 1% Gly § &Umimn 33 66
) 33.:1,10 Ol cmi Selutton 45 Q0 E8G
Guar Gum Powder 105§ 105 | 105 | 105 | 105 | (05
“““ Dust Area 593 | 482 | 364 | 420 | 360 | 380
Standard Deviation 1.2 4.0 27 0 31 1.8 2.3

§0054]  Referving o Table 1, the data clearly show that the use of polyols, particularly giveersl, in

animal Hitters produce low-dust anjmal Hiters,
Example 7
{00551 Preparation of sample 240 In g D14 Agglo-miser (manufactured by Mars Mineral,

Mars, PA), 2190 g of corncob particles (0.4 — 238 mm in size), 270 g of vedar wood particles and

405g of pine wood particles (0.3 ~ 238 mun v size) were blended thoroughly for 2 weinutes. While

J"“"’ u;

the corneob and wood particles were being mixed, 66 g of 9.1% glyeerol solution was spraved onto
20 E w

the mibxtuee. 103 g of guar gun powder (<0015 mm 1 size, was gradually

added into the mix. The
entire procedure took foss than § minutes.
00561 Duost measurement of sample 2A: The provedure for the “Dust measurement of sample

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

[8057]  Preparation of sample 2B o oa D14 Agglo-nuiser tmanufactured by Mars Mineral,
Mars, PA), 2190 ¢ of corncob particles (0.4 — 238 mm 1 size), 270 g of cedar wood particles and
15z of pine wood particles (0.3 - 238 mum in size) weee blended thoroughly Tor 2 minutes. While
the comenb and wood particles were being mived, 120 g of 30% glycerol schution was spraved
onto the mixture. 105 g of guar gum powder (<0015 mim in size) was gradually added into the mix.
{8038]  Dust measwrement of sample 2B: The procedure for the “Dust measurement of sample
A" was repeated for sample 28, The results are shown in Table

Examples 9 through 13
{8059]  Preparation of Sample 20 theough 260 The provedures used for preparing samples 20
through 24 and for measuring dust for the samples were the same as the procedure given in
Example 8, but using the mgredients shown in Table 2. The results of the dust measurentent are
shovwn wn Table 2.

Tahle 2

Sample Numbe DA R D20 | | 2 | o | oaa
Ingredients |
Corncob Particles | 2190 | 2190 | 2190 | 290 2190 | 2199 | 2190
Cedar Wood Particles | 270 | 270 | 270 | 270 | 270 | 290 | 270
Pine Wood Particles | 405 | 405 | 403 | 405 | 405 | 405 @ 408
9. 1% (;}iycﬁrm Solution 66 |
50% Glyeerol Solution C 0 | 1so

[
e
e
.y
beied
ey

-

755 Gl ym:m} Solutton

100% Glyeerod 120 | 180G
Guar Gum Po adu 103 1 15 108 1{}5 105 | 165 103
st Aves 1204 «1\ 0.2 | 137 ”M.E 82 | 6.9
Standard Deviation 4‘5' ' 4.1 1.1 L0 0S ”i .,, {7
{0060} Referring to Table 2, the daty cleardy show that the use of polyols, particutardy glveerol, in

apimal {tters produce low-dust animal Higers,
Example 14
{eo61]  Preparation of sample 3AC In o DP-14 Sgglo-miser {mamafactured by Mars Mineral,

Mars, PAj 2130 g of corneob particles (0.4 — 238 man in size) was added and stirred with a

.
ol



meshed metal spatute, While the corneob was being stirred, 130g of 909 glvcerol solution was
gradually spraved onto the corncob particles n approxinsately 2 mimaes. While the glyeerol voated
corngob particles were being stirred, 111 g of guan gum powder (< .15 mm i sized was added into

the mix, followed by addition of 270 g cedar wood particles and 403g pine wood particles (0.3 ~

2

S o i sive). The entire procedure ok fess than 3 minutes,

[062]  Dust measwrement of sample 3A7 The procedure for the “Dust measurement of sample
A" was repeated tor sample JA. The resulis are shown in Table

Examples 15 through 22

[8063]  Preparvation of Samples 3B throagh 310 The ;}:‘i‘;s:edm'es used for preparing saroples 3B
through 31 and for mweasuring dust for the samples wore the same as the procedure given in
Fxample 14, using the ingredients shown in Table 3. The vesults of the dust measwrement are
shown in Table 3.

Table 3

Sample Namber & D3R 3| 3D LB 3P L 3G 3y 3l

Ingredients

[£8]
——i
i
w0

Comeob Par{iciaﬁs U300 2030 0 213G 2130 0 2130 1 2130 2130 1 2430

Q0% Ld\ct!ﬂ§
Solution 130

- o S, TH
Neosorb70/02sg

{69%; Sorbitol} 150

sosorb70/20™
{{)() o Sorhitol) 150
NeosorbT0/90s™
(479 Sorbitah

Hydrosorban? 5743
{4096 Malutol and | ; ;
22% Sarbitol) 5 130

R,

Polvethylene Glyeol ; ;
200 : 150

Polyethylene Glycol
400 : L 1s0

Polypropylene Giyee : :
400 \ 150

Polypropylene Glycol 130

o
L
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1600
Guar Gom Powder  11E | HED D UHE 110 1 110 0 10T | 180 | B0 |t

(tdﬁi Wood Particles | 240 | 240 | 240 | 240 ] 240 | 240 | 240 | 240 240

§*‘s Wood Particles | 360 (360 1 360 | 360 | 3601 380 1 380 1 380 1 3ah
{)us;t Aren 1.0 L 74 0020 60 1.2 Q.5 58 7 19

3o
o~
£
-~
Fama:

Standard De\ waton LE 4.5 23 {4 0.3

08 4t 06

j0064]  Referring to Table 3, the data clearly show that the use of polyols, particnlarly glyceral, in
animal litters produce low-dust andmal {iters.
Example 23

{0065]  Prepavation of sample 447 To o D14 Agglo-miser {manufactured by Mars Mineral,

Mars, PA), 2130 g of corneob particles (0.4 — 2,38 ram in size) was added sndd stirred with @
meshed metal spatala. While the corcob was being stirred, 150g of 90% glveerol solution was

gradually sprayed pnto the comceob particles in approximately I minutes. While the glyeerol coated

corneah particle was being stivred, a mixture of 60 g of guar gam powder (< 0,15 mm in size) and

.

60 g CMO g powder was added into the mix, follewed by addition u‘f}ai{gg cedar wood particles

and 360g pine wood particles (0.3 — 238 mm in size). The entive procedure took less than S

mnutes
f066]  Dust measwrement of sample 4A7 The procedure for the “Diust measurement of sample

LA™ was repested for sample 44, The resulte are shown in Table 4.
Examples 24 through 31
[6067]  Preparation of Sanples 48 throagh 41 The procedures used for preparing samples 4R

through 4 and for owasaring dust for the samples were the same as the procedure given in

ing the ingredients shown in Table 4. The vesults of the dust messurement are

shows 1o Table 4

Protolype
Numbers L dA 4B 4C 1 4D 48 4F 4G 44 41

Ingredients

Mmmn%i ticles | 2130 ) 2130+ 2130 | 21530 0 2030 § 2130 1 2130 ¢ 2130 | 2130

9% Ghyoerol
Solation

N
(¥
e
L
iy
frne
P
Ly
o
e
p—
L5
P
(o
—
1
be}
o
LA
<
—
4t
&
[y
14
Jriy
o
Y
L
Pt
o
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Craar Gum
Powder 6

WS Starch ;
Powder 120 &0 126 &0

XKanthan Gum

Powder 120 i8g 240 Rt

Sgglomented
Hanthan Gum ;
Powider ; 120 180 240 G

OMC Poweder &0 90 90

Cadar Wood
Particles 244 240 0 240 244 240 240 240 240

Pine Wood
artictes 364 36l 340 360 364 364 364 368 0 260

Panst Ares 83 | 131 121 8.7 12.8 6.7 9.4 10.5 86

Standard |
Drevigtion 1.4 S8 0 20 36 10 3.4 {+4 24 1.0

[B068]  Referring to Table 4, the data clearly show that the use of pulvols, particularly glveerol, in

araraal Wers produce ow-dast arimal Hitters,

Examples 32 through 38

1

{0069]  Preparation of Samples 3A through 3G: The procedures used for preparing samples 34

through 305 and for measuring dust for the samples were the same as the procedure given in

B3

xample 23, using the ingredients shown iy Table S The resulis of the dust measnrensent are

shown in Table 5.
Table 3

Prototype Numbers SA L SB L SC | SD L SE L OSF | sG

Ingredients

Fod

‘.‘

Lt

Dt

Cormneob Particles JIE L2130 2130 0 21530 2130

Neosorb 7045 ‘
{69% sorbito]) COISO D OISO RSO D IS0 180 1St

ol
L,
Jos
LAy
o
e

Cruar Ouwm Powder 1t

WS Starch Powder 120 1 60

Xanthan Gum Powder 340 a0

glowerated 120 | 180 24¢ 1 90

proe]

Ag
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Kanthan Gum Powder

UM Powder

Cedar Wood Particles | 240 | 240 | 240 | 240 | 240 | 240 | 240

Pine Wood Particles 360 1 360 0 360 1 380 0 360 0 380 1 360

Pust Area 96 LT IS4 12701280 88 113

Standard Deviation | 0.3 0 11 | 33 143 | 14 L L6 | L8

{8078 Referring to Table 3. the data clearly show that the use of polyols, particularly glycerol, in
animal ltters produce low-dust animal ltters.

{00711 In the specification, there have been disclosed tvpical preferred embodiments of the
invention and, although specifie terms are cmiployed, they arve used in a generic and deseriptive
sense only and not {or purposes of lmitatdon. Obvicusly many wodifications and variations of the

wverdion ave possible i light of the above teachings. 1t is therefore (o be understood that the

vention may be practiced otherwise than as specifically describad.

i6



CLAIMS:

1. A low-dust animal litter comprising:
2 to about 40 wt. % one or more woods;
50 to about 95 wt. % corncob;
0.1 to 10 wt. % one or more polyols; and

0.5 to 12 wt. % one or more binders that promote clump formation.

2. The litter of claim 1 wherein the one or more woods include at least one of cedar,

pine, oak, maple, eucalyptus, aspen and yucca.

3. The litter of claim 1 wherein the polyols include at least one of monomeric polyols and

polymeric polyols.

4. The litter of claim 1 wherein the polyols include at least one of glycerol, sorbitol,
propylene glycol, butylene glycol, polydextrose, pentaerythritol, ethylene glycol, polyethylene

glycol, polypropylene glycol, sucrose, mannitol and maltitol.

5. The litter of claim 1 wherein the binders include at least one of
carboxymethylcellulose (CMC), locust bean gum, xanthan gum, arabic gum, cassia gum,
agar agar, alginates, carrageenans, gelatin, pectins, wheat gluten, blood plasma, partially

hydrolyzed soy protein and partially hydrolyzed dairy proteins.

6. The litter of any one of the claims 1 to 5 further comprising activated carbon, baking

soda, or combinations thereof.

7. The litter of any one of the claims 1 to 6 further comprising other ingredients, wherein
the other ingredients include at least one of clays, agricultural products and agricultural
byproducts.

8. A method for making the low-dust animal litter of claim 1 comprising applying the one

or more polyols to the surface of the corncob and the one or more woods to form polyol

17
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coated corncob and woods; and subsequently mixing the polyol coated corncob and woods

with the one or more binders to form binder treated corncob and woods.

9. The method of claim 8 further comprising mixing the binder treated corncob and
woods with other ingredients, wherein the other ingredients include at least one of clays,

agricultural products and agricultural byproducts.

10. The method of claim 8, wherein the litter further comprises at least one of activated
carbon and baking soda, the method further comprising:
applying the one or more polyols to the surface of the at least one of activated carbon
and baking soda to form at least one of polyol coated activated carbon and baking
soda; and
subsequently mixing the at least one of polyol coated activated carbon and baking
soda with the one or more binders to form at least one of binder treated activated

carbon and baking soda.

11. The method of claim 10, further comprising mixing the at least one of binder treated
activated carbon and baking soda with other ingredients, wherein the other ingredients

include at least one of clays, agricultural products and agricultural byproducts.

12. A method for making the low-dust animal litter of claim 1 comprising applying the one
or more polyols to the surface of the corncob to form polyol coated corncob; mixing the polyol
coated corncob with the one or more binders to form binder treated corncob; and mixing the

binder treated corncob with the one or more woods.

13. The method of claim 12 further comprising mixing the corncob and the one or more
woods with other ingredients, wherein the other ingredients include at least one of clays,

agricultural products and agricultural byproducts.

14. The method of claim 13, wherein the low-dust animal litter of claim 1 further
comprises at least one of activated carbon and baking soda, the method comprising mixing
the at least one of activated carbon and baking soda with the corncob, the one or more

woods and the other ingredients.

18
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