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Abstract

Provided herein are compositions and methods that facilitate animal enrichment and
breeding in animal containment environments. Provided in certain embodiments are
animal containment enrichment compositions that include one or more sheets, where at
least one of the one or more sheets comprises an array of scores defining a flat array of
strips in the sheet. Provided in certain embodiments are animal containment enrichment
compositions that include one or more sheets, where at least one of the one or more
sheets comprises an array of scores defining a flat array of sections of the sheet.
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ANIMAL CONTAINMENT ENRICHMENT COMPOSITIONS AND METHODS

Related Patent Applications

This patent application claims the benefit of U.S. Provisional Patent Application No.
62/029,359 filed on July 25, 2014, entitled ANIMAL CONTAINMENT ENRICHMENT
COMPOSITIONS AND METHODS, naming Gilles Speter and Leroy Jenson as inventors, and
designated by Attorney Docket No. INO-1011-PV. This application also claims the benefit of U.S.
Provisional Patent Application No. 62/108,472, filed January 27, 2015, entitled ANIMAL
CONTAINMENT ENRICHMENT COMPOSITIONS AND METHODS, naming Gilles Speter and
Leroy Jenson as inventors and designated by Attorney Docket No. INO-1011-PV2.

Field

The technology relates in part to animal husbandry, and relates in part to compositions and

methods that provide enrichment to animals in animal containment environments.

Backaground

Certain compositions can be provided to animals contained in a containment environment that
improves their existence and thereby provides enrichment. Mice and other animals, for example,
build nests in the wild. Such animals, when housed in a containment environment, can utilize
several different types of materials to build nests. Mice, for example, can use shredded paper,
paper towels, paper strips, commercial nesting fiber, wood shavings and wood wool to build nests
in a containment environment when such materials are provided. Mice and other animals in a
containment environment often require bedding material. Materials provided in a containment
system that can be modified by contained animals are referred to herein generally as "enrichment

compositions."

Summary

Enrichment compositions can serve one or more of the following non-limiting functions: occupy

contained animals, provide nesting materials for contained animals and provide bedding materials
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for contained animals. Enrichment compositions can provide material suitable for a
variety of purposes depending on the pattern of scoring of the composition and the
product that results from the modification of a composition by a contained animal.
Enrichment compositions often combine an enrichment function with the provision of
nesting materials or combine an enrichment function with the provision of bedding
materials.

Provided in certain aspects are animal containment enrichment compositions that include
one or more sheets, where at least one of the one or more sheets includes an array of
scores defining a flat array of strips in the sheet. The array of scores generally is
configured for an animal in a containment system to remove strips in the array of strips
from the sheet. The strips, after being removed from the sheet by an animal, typically are
suitable for building a nest by one or more animals in the containment system.

Also provided in certain aspects are animal containment enrichment compositions that
include one or more sheets, where at least one of the one or more sheets includes an
array of scores defining a flat array of sections in the sheet. The array of scores generally
is configured for an animal in a containment system to separate individual sections or
groups of sections in the array from the sheet. An animal can further separate the groups
of sections into individual sections. Separated and partially separated sections in a
sufficient amount or mass are suitable for use as bedding material for one or more

animals in a containment system.

In more particular embodiments, there is provided:

- an animal containment enrichment composition, comprising one or more sheets,
wherein at least one of the one or more sheets comprises an array of scores comprising
cuts that traverse a sheet thickness, counter-scores, wherein one or more scores are
contiguous with, or adjacent to, a counter-score and breaks comprising a partial score or
no score, which define a substantially flat array of a plurality of strips of uniform or
substantially uniform width of about 0.5 millimeters to about 30 millimeters, each strip
having a shape chosen from curved, s-shaped, sinusoidal, arch-shaped, v-shaped,
w-shaped, zig-zag, or spiral-shaped, wherein at least one of the one or more sheets
comprise a detachable solid and continuous border along a sheet perimeter, wherein the
border comprises an interior side and an exterior side, the exterior side is co-extensive
with the perimeter, the interior side is associated with scores or counter-scores and the

2
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shape of the interior side is defined by the shape of the scores or counter-scores with
which it is associated, and wherein the scores, the counter-scores, and the breaks
facilitate detachment by an animal of individual strips and/or multiple strips as a group of
strips from a sheet; and

- an animal containment enrichment composition, comprising one or more sheets,
wherein at least one of the one or more sheets comprises an array of scores which define
a flat array of sections of the sheet, wherein the array of scores are full length scores and
partial length scores, wherein the partial length scores provide links between adjacent
sections of a sheet, wherein the links are located at corners of adjacent sections and the
links are not located at corners of adjacent sections, wherein the sections are geometric
shapes, and wherein the links are configured to be torn by an animal and to facilitate
detachment by the animal of individual sections and/or multiple sections as a group of
sections from a sheet.

Also provided in certain aspects are cage bases that include an animal containment
enrichment composition or compositions (i.e., multiple sheets with the same or different
scoring patterns) described herein. The cage base often comprises a bottom and the
enrichment composition or compositions often are in contact with the bottom. A cage
base can be provided in a nested set of cage bases, and each of the cage bases in the
nested set can include an animal containment enrichment composition or compositions
described herein.

Provided also in certain aspects are methods for manufacturing an animal containment
enrichment composition described herein that include (i) positioning a die comprising an
array of blades in proximity with a surface of a solid sheet; and (ii) causing the array of
blades of the die to penetrate the sheet; whereby the array of scores in the sheet is
formed by the array of blades of the die. Provided in certain aspects are methods for
manufacturing an animal containment enrichment composition described herein that
include (i) positioning a heat source in proximity with a surface

2a
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of a solid sheet; and (ii) causing the heat source to emit heat in an amount sufficient to penetrate

the sheet at locations in the array of scores in the sheet.

Also provided in certain aspects are methods for preparing or maintaining a cage for animal
containment that include affixing a cage lid to a cage base comprising an animal containment
enrichment composition or compositions described herein, thereby providing an animal

containment cage for animal containment.

Certain embodiments are described further in the following description, examples, claims and

drawings.

Brief Description of the Drawings

The drawings illustrate certain embodiments of the technology and are not limiting. For clarity and
ease of illustration, the drawings are not made to scale and, in some instances, various aspects
may be shown exaggerated or enlarged to facilitate an understanding of particular embodiments.
FIG. 1 is a top view of a sheet of an animal containment enrichment composition embodiment.
FIG. 2 is an enlarged view of detail A shown in FIG. 1. FIG. 3 is a bottom view of the sheet
embodiment shown in FIG. 1. FIG. 4 is a side view of side C of the sheet embodiment shown in
FIG. 1. FIG. 5 is a side view of side B of the sheet embodiment shown in FIG. 1. FIG. 6 is an
exploded, top perspective view of four sheets of an animal containment enrichment composition
embodiment. FIG. 7 is an exploded, top perspective view of four sheets of an animal containment
enrichment composition embodiment and a cage base embodiment. FIG. 8 is a top perspective
view of the four sheets shown in FIG. 7 in stacked arrangement and positioned on the cage base
bottom. FIG. 9 is a top view of a sheet of an animal containment enrichment composition
embodiment that includes three sub-arrays of scores and strips (i.e., sub-arrays F, G and H). FIG.
10 is a top view of a sheet of an animal containment enrichment composition embodiment with an
array of scores defining multiple sections that can be detached from the sheet and separated from
each other. FIG. 11 is a top view of the sheet shown in FIG. 10 displaying two adjacent sections

with different types of scoring and with a link between the two sections.

A listing of certain elements called out in the drawings is provided for reference in the following
table.
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Callout(s)

Element(s)

100, 101, 102, 103, 300,
400

sheet of an animal containment enrichment composition
embodiment

105, 106, 110, 111, 115,
116, 120, 121, 125, 130,
305, 306, 310, 311, 315,
320, 321, 325, 330, 401

sheet perimeter

135 tab

140, 160, 340, 341, 360, border

361

145, 402 solid panel

150, 155, 350, 355 strip: v-shaped zig-zag

380, 385 strip: s-shaped

390, 395 strip: arch-shaped

161, 162 score: continuous v-shaped zig-zag
163 score: discontinuous v-shaped zig-zag
165, 166 linear portion of a score

365, 366 score: discontinuous v-shaped zig-zag
384, 386 score: discontinuous s-shaped

394, 396 score: discontinuous arch-shaped

168, 169, 368, 369

score terminus

170, 370, 388, 398

counter-score

167, 367 apex

364, 387, 397, break in non-continuous (i.e., discontinuous) score
190, 195 sheet edge

200 cage base

205 cage base bottom

210, 215 cage base sidewall

220 sidewall detent

225 sidewall-to-bottom transition
230 detent-to-bottom transition
403 section

404 partial section

405 score
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Callout(s) Element(s)

406 corner link

407 side link

408 full length linear score
409 partial length linear score

Detailed Description

Provided are animal containment enrichment compositions that include one or more sheets, where
at least one of the one or more sheets includes an array of scores defining a flat array of strips in
the sheet. An animal containment enrichment composition can provide enrichment to a contained

animal in one or more of the following non-limiting manners.

An animal in a containment system can remove strips in an array of strips from a sheet, and may
remove other components from a sheet (e.g., a solid panel and/or a border when such components
are present in a sheet). The act of removing strips and other components from a sheet can occupy

a contained animal and thereby provide enrichment.

An animal often can utilize strips and other components removed from a sheet to build a nestin a
containment system. The act of building a nest and using a nest as shelter can provide enrichment
to contained animals. For example, using a nest can stimulate breeding and enhance breeding by

improving a contained animal's success in rearing offspring.

Strips and other components removed by a contained animal from a sheet can absorb animal
excrement and contaminants, and provide enrichment by improving hygiene in a containment
environment. Strips and other components removed by contained animals from a sheet also can
improve hygiene by isolating contained animals from excrement and contaminants. For example,
a contained animal may position strips and other components from a sheet over and/or around
excrement and contaminants, thereby isolating excrement and contaminants from other portions of

a containment environment occupied by animals.

A contained animal also can utilize strips and other components removed from a sheet to regulate
body temperature and thereby enrich its environment. Containment systems often are ventilated

(e.g., individually ventilated caging (IVC)) and ventilation can reduce the temperature of a

5
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containment environment. Contained animals may compensate for such reduced temperature by
surrounding themselves with strips and other components removed from a sheet, which can serve

to retain body heat.

Also provided are animal containment enrichment compositions that include one or more sheets,
where at least one of the one or more sheets includes an array of scores defining a flat array of
sections in the sheet. The animal containment composition can be placed in the interior of the base
of a cage. Such an animal containment enrichment composition can provide bedding for an animal
or animals contained in the cage once a sufficient number of sections are accumulated and
distributed in a cage (sufficient volume or depth of sections). An animal can detach sections from
the composition and separate sections by tearing the links between the sections of the
composition. The sections can be distributed throughout the bottom of the base of a cage by an
animal that intentionally moves sections (carries or pushes sections) or by displacement of
sections that results from the movement of an animal or animals in the cage. The amount of
bedding material required depends, among other things, on the species of animal, the number of
animals in a cage, the size of the cage base and the frequency of cleaning. Bedding materials
derived from an animal containment enrichment composition can also facilitate drying of bedding
and dispersion of ammonia as contained animals continue to move sections of the material around
the cage even after sections are separated. Such an animal containment enrichment composition
can also provide one or more of the above-described enrichment functions for a contained animal
or animals. For example, the act of removing sections from a sheet of an animal containment
composition can occupy a contained animal and thereby provide enrichment. The environment of
a contained animal environment can also be enriched. Sections of bedding material can absorb
animal excrement and contaminants or be positioned by an animal to cover or segregate
excrement and contaminants. Sections can also be used by a contained animal or animals for

burrowing to regulate body temperature and retain body heat.

Accordingly, compositions provided herein often are referred to generally as "enrichment

compositions," and can be referred to as "nesting compositions" should one or more contained
animals utilize the compositions to build a nest or can be referred to as "bedding compositions"
should one or more contained animals utilize the compositions for bedding. Certain features of

animal containment enrichment compositions are described hereafter.
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Enrichment composition components

An animal containment enrichment composition often includes one or more sheets. A sheetin an
enrichment composition can include strips, which are defined by an array of scores (e.g., array of
perforations, array of cuts), and which are arranged in the sheet as a flat array of strips. The flat
array of strips sometimes is a planar array of strips or a substantially planar array of strips. A
substantially planar array of strips generally deviates from planar by about four millimeters or less
(e.g., about 3 millimeters, 2 millimeters, 1 millimeter or less), measured ninety degrees from the

sheet surface independently from each side of the sheet.

An animal may remove each strip from an array of strips in a sheet independently (i.e., one-by-one
strip removal) and/or may remove multiple strips from the array as a group of strips. The shape of
each piece removed from a sheet (e.g., strip) typically is defined by scores and/or scoring patterns
in the sheet, and sometimes by counter-scores when present in a sheet (discussed hereafter).
Removing strips defined by scores from a sheet differs from removing patches or clumps not
defined by scores in a sheet material not having scores. A scoring pattern in the array of strips
typically results in a contained animal removing regular or substantially regular strips or groups of
strips. This regularity in the pieces (e.g., strips, solid panel, border) removed is in contrast to an
animal removing patches or clumps of generally random shape and size from a material that does

not define the removed pieces by a scoring pattern.

A sheet can include any suitable scoring pattern in an array of strips. In certain embodiments, the
shape of each of the strips in the array of strips is the same in a sheet. In some embodiments, the
shape of two or more strips in the array of strips is different in a sheet. A sheet can include any
suitable number of strip shapes (e.g., one to about twenty different shapes of strips; e.g., about 2,
3,.4,5,6,7,8,9, 10, 12, 14, 16, 18 different shapes of strips), and each different shape of strips
can be grouped independently into a sub-array. In certain embodiments, strips having a first shape
are grouped in a first sub-array of strips in the sheet and strips having a second shape are grouped
in a second sub-array of strips in the sheet. Sometimes strips having a third shape are grouped in
a third sub-array of strips in the sheet. Sub-arrays, when present in a sheet, can be organized on
the sheet in any suitable manner. For example, sub-arrays can be arranged sequentially and side-

by-side across a sheet (e.g., sub-arrays F, G and H in FIG. 9) or may be arranged in an array of
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sub-arrays. Any array of sub-arrays can be any suitable array, such as an X by Y array in which X

sometimes is 2 to about 10 sub-arrays and Y can be independently 2 to about 10 sub-arrays.

The shape of each strip in an array or sub-array can be of any suitable shape that does not injure a
contained animal, and often a shape used by an animal for nest building is selected. In some
embodiments, the shape of one or more strips in an array or sub-array is chosen from linear,
curved, s-shaped, sinusoidal, arched, arch-shaped (e.g., single arch structure, multiple arch
structures), v-shaped, w-shaped, zig-zag and spiral-shaped. As scores in an array or sub-array
generally define the shape of strips, the shape of one or more scores sometimes is chosen from
linear, curved, s-shaped, sinusoidal, arched, arch-shaped (e.g., single arch structure, multiple arch
structures), v-shaped, w-shaped, zig-zag and spiral-shaped. In some embodiments, scores
defining opposite perimeters of a strip include linear scores and the linear scores sometimes are
parallel (e.g., a strip can include one or more linear portions). In certain embodiments, a score
includes adjacent linear portions, and the adjacent linear portions are at an angle to one another
(e.g., an angle of about 10 degrees to about 170 degrees (e.g., an angle of about 20, 30, 40, 50,
60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160 degrees)). A score having adjacent linear
portions in a sheet can include a uniform or substantially uniform angle between adjacent linear
portions, or one or more different angles between different sets of adjacent linear portions. Scores
in an array or sub-array having adjacent linear portions can include a uniform or substantially
uniform angles between adjacent linear portions, or one or more different angles between adjacent

linear portions.

A score sometimes is of a shape that includes one or more apexes at which two portions of a score
having a different feature (e.g., different angle, different arc) meet. An apex sometimes is pointed
(e.g., for a v-shaped or w-shaped score) and sometimes an apex is rounded (e.g., for curved, s-
shaped, sinusoidal, arched, arch-shaped, spiral-shaped (e.g., single arch structure, multiple arch
structures), non-pointed v-shaped, non-pointed w-shaped, non-pointed zig-zag shaped scores). A
score sometimes includes only pointed apexes, sometimes only rounded apexes, and sometimes a
combination of rounded and pointed apexes. An array or sub-array in a sheet sometimes includes
scores having only pointed apexes, sometimes only rounded apexes, and sometimes a
combination of rounded and pointed apexes. A rounded apex can be of any suitable radius of
curvature, and sometimes has a radius of curvature of about 0.01 millimeters to about 10
millimeters (e.g., about 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7,

0.8,0.9,1, 2, 3,4, 5, 6,7, 8or9 millimeters radius of curvature). A score in a sheet can include
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uniform or substantially uniform rounded apexes, or one or more different rounded apexes having
different radii of curvature. Scores in an array or sub-array can include uniform or substantially
uniform rounded apexes, or one or more different rounded apexes having different radii of

curvature.

A strip in a sheet sometimes has a uniform or substantially uniform width (for the latter, the width
may deviate by 10% or less in the strip), and sometimes the width varies in a strip. The width of
each of the strips in an array or a sub-array sometimes is the same or substantially the same in a
sheet. In some embodiments, the width of strips in an array or a sub-array sometimes is different
in a sheet. In certain embodiments, a sheet includes an array or two or three sub-arrays, and the
array or sub-arrays have strips of one uniform width or strips of two different widths. For
embodiments in which strips of an array or sub-array are of two different widths, strips of different
widths often are adjacent and alternate (e.g., alternate repetitively) in the array or sub-array. In
certain embodiments, a strip in a sheet independently has a maximum width of about 0.5
millimeters to about 30 millimeters (e.g., about 1 millimeter to about 5 millimeters; about 2
millimeters to about 5 millimeters; about 0.5, 0.6, 0.7, 0.8, 0.9, 1, 2, 3, 4, 5, 6, 7, 8 millimeters).

In some embodiments, one or more, a portion of, or all scores in an array or sub-array traverse the
sheet thickness (i.e., penetrate the entire sheet thickness from one side of the sheet to the other
side of the sheet). In certain embodiments, one or more, a portion of, or all scores in an array or
sub-array partially traverse the sheet thickness (e.g., penetrate about 20% to about 90% of the
sheet thickness (e.g., about 30%, 40%, 50%, 60%, 70%, 80% of the sheet thickness)).

In some embodiments, one or more, a portion of, or all scores in an array or sub-array of a sheet
are continuous from the score terminus on one side of the sheet to the score terminus on an
opposing side of the sheet. In some embodiments, one or more or all scores in an array or sub-
array of a sheet are not continuous from the score terminus on one side of the sheet to the score
terminus on an opposing side of the sheet. In the latter embodiments, a score that is not
continuous is referred to as "discontinuous” and includes a break portion (e.g., a broken score) in
which there is no score or a partial score. In some embodiments, (i) a sheet has one array, or two
or more sub-arrays, and the scores in the array or the sub-arrays are continuous scores, (ii) a
sheet has one array, or two or more sub-arrays, and the scores in the array or the sub-arrays are
discontinuous scores and contain breaks that do not penetrate the thickness of the sheet, (iii)

scores that traverse the entire thickness of the sheet, (iv) scores that do not traverse the entire
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thickness of the sheet, or (v) combinations of two or more of (i), (ii), (iii) and (iv). In some
embodiments, a score in an array or sub-array has a length, measured from one score terminus to
an opposite score terminus, of about 10 centimeters to about 20 centimeters (e.g., about 12
centimeters to about 15 centimeters; about 13 centimeters to about 14 centimeters; about 14
centimeters to about 17 centimeters; about 15 centimeters to about 16 centimeters; about 10, 11,
12,13, 14,15, 18, 17, 18, 19, 20, 22, 24, 26, 28, 30 centimeters).

In certain embodiments, one or more scores in an array or sub-array of a sheet are contiguous
with, or are adjacent to a counter-score. A counter-score often is at an angle to the portion of the
score with which it is contiguous or to which it is adjacent (e.g., at an angle of about 10 degrees to
about 170 degrees (e.g., an angle of about 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140,
150, 160 degrees)). A terminus of a counter-score sometimes is within about 2 millimeters (e.g.,
within about 1 millimeter, 0.5 millimeters, 0.25 millimeters) of the closest terminus of a score when
the counter-score and the score are adjacent. A counter-score sometimes is about 0.10
millimeters to about 15 millimeters in length (e.g., about 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 1.1,
1.2,1.3,14,15,16,1.7,18,1.9,2.0,2.2,24,25, 2.6, 2.8, 3.0, 3.5, 4.0, 4.5 millimeters in
length).

A counter-score sometimes is parallel or substantially parallel to a sheet side (e.g., substantially
parallel deviating 10 degrees or less from parallel with the sheet side perimeter), and a plurality of
such counter-scores in an array or sub-array often defines, generally, a continuous border along a
sheet perimeter. A border can be of any suitable shape and width. A sheet sometimes includes
one border having a uniform or substantially uniform shape and width, and sometimes a sheet
includes two or more borders having a different shape and/or a different width. A border
sometimes has a maximum width of about 0.5 millimeters to about 5 millimeters (e.g., about 0.6,
0.7,08,09,1011,12,13,14,1.5,1.6,1.7,1.8,1.9,2.0,2.2,24,25,2.6, 28, 3.0,3.5,4.0,
4.5 millimeters in width). The exterior side of a border often is co-extensive with a perimeter of a
sheet (e.g., often linear), and the shape of the interior side of a border often is defined by the
shape of a score or counter-score with which it is associated (e.g., linear, curved, s-shaped,
sinusoidal, arched, arch-shaped (e.g., single arch structure, multiple arch structures), v-shaped, w-
shaped, zig-zag and spiral-shaped). A score associated with a border often is a terminal score in
an array or sub-array of scores. The width and/or shape of one or more or all borders in a sheet

often is different than the width and/or shape of one or more or all strips in the sheet.

10
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A sheet in an enrichment composition can include sections, which are defined by an array of
scores (e.g., array of perforations, array of cuts), and which are arranged in the sheet as a flat
array of sections. The flat array of sections sometimes is a planar array of sections or a
substantially planar array of sections. A substantially planar array of sections generally deviates
from planar by about four millimeters or less (e.g., about 3 millimeters, 2 millimeters, 1 millimeter or

less), measured ninety degrees from the sheet surface independently from each side of the sheet.

An animal may remove each section from an array of sections in a sheet independently (i.e.,
removal of one individual section at a time) and/or may remove multiple sections from the array as
a group of sections. An animal may separate the group of sections into individual sections. The
shape of each section removed from a sheet, typically is defined by scores and/or scoring patterns
in the sheet. Removing sections defined by scores from a sheet differs from removing patches or
clumps not defined by scores in a sheet material not having scores. A scoring pattern in the array
of sections typically results in a contained animal removing regular or substantially regular sections
or groups of sections. This regularity in the pieces removed is in contrast to an animal removing
patches or clumps of generally random shape and size from a material that does not define the

removed pieces by a scoring pattern.

A sheet can include any suitable scoring pattern in an array of sections. The sections in an array
can be repeated so that all or substantially all of a sheet contains sections or partial sections. The
sections and partial sections can be contiguous throughout the sheet and can occupy the surface
of a sheet. In certain embodiments, the shape of each of the sections in the array of sections in a
sheet is the same shape. Sections can be geometric shapes or polygons including but not limited
to triangles, squares rectangles, parallelograms, hexagons or octagons. The polygons can be
regular or irregular. In some embodiments, the sections are regular hexagons (honeycomb
shaped). In some embodiments, the shape of two or more sections in the array of sections is
different in a sheet. Different shaped sections can be grouped into sub-arrays of sections of the
same shape or the different shaped sections can be interspersed.

In certain embodiments, the area of a section is from about 1 mm?to about 500 mm?; about 5 mm?
to about 400 mm? about 10 mm?to about 200 mm?; about 20 mm? to about 100 mm?, about 25
mm?to about 50 mm? (e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 150, 200, 250, 300, 350, 400, 450 or
500 mm?).

11
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Scores in an array generally define the shape of sections. In some embodiments, scores include
linear scores and the linear scores are sometimes parallel. In certain embodiments, a score
includes adjacent linear portions, and the adjacent linear portions are at an angle to one another
(e.g., an angle of about 10 degrees to about 170 degrees (e.g., an angle of about 20, 30, 40, 50,
60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160 degrees)). A score having adjacent linear
portions in a sheet can include a uniform or substantially uniform angle between adjacent linear
portions, or one or more different angles between different sets of adjacent linear portions.

In some embodiments, one or more scores that define the shape of a section in an array are full
length from the beginning of a side of a section to the terminus of the side of the section and define
an entire side of a section. In some embodiments, one or more or all scores that define the shape
of a section in an array are not full length, not from the beginning of a side of a section to the
terminus of the side of the section and do not define an entire side. A score that is not full length is
referred to as "partial length.” A side of a section can have one, two or more partial length scores.
A partial length score can abut the end of a side or be located between the ends of a side. Sides
with partial length scoring have a break portion or gap in the scoring in which there is no score or a
partial score. A break or gap in scoring can be at the end of a side or in between the ends of a
side. In some embodiments, breaks or gaps have the thickness of a sheet intact or partially intact
and connect sections. The breaks or gaps in scoring provide links between adjacent sections.
Break portions that are located at the terminus of a side and that are at corners of adjacent
sections define corner links. Break portions that are not located at the ends of a side define side

links between adjacent sections.

In some embodiments, a score in an array has a length, measured from one score terminus to an
opposite score terminus, of about 0.1 millimeter to about 2.0 centimeters; about 0.2 millimeters to
about 1.5 centimeters; about 0.4 millimeters to about 1.0 centimeter; about 0.5 millimeters to about
0.5 centimeters; about 1.0 millimeter to about 0.2 centimeters (e.g., about 0.1, 0.2, 0.3, 0.4, 0.5,
0.6,0.7,0.8,09,1.0,11,12,13,14,1.5,1.6,1.7, 1.8, 1.9, 2, 5, 10 or 20 millimeters).

In some embodiments, one or more, a portion of, or all scores in an array traverse the sheet
thickness (i.e., penetrate the entire sheet thickness from one side of the sheet to the other side of
the sheet). In certain embodiments, one or more, a portion of, or all scores in an array partially

traverse the sheet thickness (e.g., penetrate about 20% to about 90% of the sheet thickness (e.g.,
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about 30%, 40%, 50%, 60%, 70%, 80% of the sheet thickness)). In some embodiments, one or
more portions of an array are not scored and the thickness of a sheet in these portions remains
intact. In some embodiments, all or substantially all of the scores penetrate the entire thickness of

a sheet.

In certain embodiments, sheets are scored (partial length) such that adjacent sections remain
attached to each other by one or more links between adjacent sections. Links can be located at a
corner of adjacent sections (corner links) or on a side of adjacent sections that is not at a corner
(side links). In some embodiments a side link is in the middle of a side of adjacent sections. There
can be multiple side links on an adjacent side of two sections. The links provide integrity to a sheet
so that sections defined by scores that penetrate a sheet remain attached to one another as a unit
(i.e., sheet) until they are separated by an animal. The links also facilitate separation of sections
by an animal as they are a sized to be easily torn by an animal. The number of links between
sections represents the minimum number of links required to maintain the integrity of a sheet of
scored sections, but not impede the separation of sections by an animal. A link can be a corner
link or a side link. The number of links between sides of adjacent sections can be from 1 link to
about 6 links; about 2 links to about 4 links; about 2 links to about 3 links (e.g., 1,2, 3,4, 50r 6
links). In some embodiments, a side of adjacent sections has two corner links. In some
embodiments, a side of adjacent sections has one side link. In some embodiments, a side of
adjacent sections has two corner links and a side link. In some embodiments, a side of adjacent
sections has one corner link and one side link. In some embodiments, there are about 1 to about
12 links for each section; about 2 links to about 10 links; about 3 links to about 8 links; about 4 links
to about 7 links (e.g., about 1, 2, 3,4, 5,6, 7, 8, 9, 10,11 or 12 links). Different combinations of
numbers and distribution of corner and side links are possible as long as the links maintain the
integrity of a sheet while allowing the sections to be separated by an animal. In some

embodiments adjacent sections can have a different number and combination of links.

A link sometimes has a uniform or substantially uniform width (for the latter, the width may deviate
by 10% or less for a section). The widths of each of the links for sections in a sheet sometimes are
the same or substantially the same. In certain embodiments, a link has a maximum width of about
0. 01 millimeters to about 0.15 millimeters; about 0.02 millimeters to about 0.10 millimeters; about
0.04 millimeters to about 0.07millimeters; 0.05 millimeters to about 0.06 millimeters (e.g., about
0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.10, 0.11, 0.12, 013, 0.14 or 0.15 millimeters).
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Sheets are sometimes scored such that adjacent sections share a stippled portion. This scoring
pattern can also maintain the integrity of a sheet of scored sections while facilitating separation of

sections by an animal.

A sheet sometimes includes one or more solid panels within an array or sub-array of strips or
sections. A solid panel can be located in any suitable location of a sheet so long as a contained
animal can remove the solid panel from the sheet, with or without one or more strips or borders,
and optionally use it for building a nest. A solid panel sometimes is located in the center of an
array or sub-array. A solid panel can be of any suitable dimensions. In some embodiments, a
solid panel is larger than the sections of a sheet that are scored to define sections that can be
separated by an animal and used as bedding material. A solid panel often is of a size, and is in a
location, that permits a contained animal to incorporate the solid panel into a nest structure after it
is removed from a sheet, and/or permits a contained animal to remove the solid panel from a sheet
independently from strips or sections also removed from the sheet. In certain embodiments, a
sheet includes two or more solid panels, where two or more of the solid panels are of the same or
substantially the same shape, the same or substantially the same dimensions, different shape,
different dimensions, or combination thereof. One or more solid panels in a sheet may include text
directly printed or imprinted thereon (e.g., a logo), and sometimes a solid panel in a sheet includes
another component affixed thereon (e.g., a decal or label). A solid panel often is located within a
flat or substantially flat array, or flat or substantially flat sub-array, of strips in a sheet, and often is
of the same sheet material as the strips. A solid panel perimeter often is defined by breaks in a
subset of discontinuous scores in a sheet, and often is a portion of a sheet not scored in a

manufacturing process used to manufacture sheets described herein.

A sheet, in some embodiments, includes a tab extending from a side of the sheet. A tab often is of
a size, and is in a location on a sheet, suitable for a human or robotic user to grip the sheet and

position the sheet or group of sheets in a cage bottom.

A sheet can be manufactured from any material or materials suitable for use in an animal
containment environment. A sheet often is manufactured from a material that can be sterilized. A
sheet can be manufactured from a material that has a suitable weight, strength (e.g., tearing
resistance or enhancement), texture and/or sheen that permits an animal to tear strips from the
sheet or remove sections from the sheet. A sheet sometimes is manufactured from a pulp (e.g.,

paper pulp) and/or fiber (e.g., cotton, polymer, carbon). A sheet sometimes is a paper sheet, and
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sometimes is a sheet manufactured from virgin paper pulp. A sheet may be of any suitable color
for animal containment, and sometimes is white, off-white, beige or brown in color. A sheet ¢an be
of any suitable weight for use in an animal containment environment, and sometimes one sheet in
an enrichment composition weighs about 0.5 grams to about 100 grams; about 1 grams to about
75 grams; about 2 grams to about 50 grams; about 3 grams to about 25 grams, about 5 grams to
about 10 grams; about 2 grams to about 6 grams; about 3 grams to about 5 grams; about 6 to
about 8 grams (e.g., about 1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,
75,76, 77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 or
100 grams).

A sheet can be of any thickness for use in an animal containment environment, and sometimes
one sheet in an enrichment composition has a thickness of about 0.0005 centimeters to about 0.50
centimeters; about 0.0010 centimeters to about 0.10 centimeters; about 0.0020 centimeters to
about 0.05 centimeters; about 0.005 centimeters to about 0.01 centimeters; about 0.006 cm to
about 0.009 centimeters (e.g., about 0.0005, 0.0006, 0.0007, 0.0008, 0.0009, 0.001, 0.002, 0.003,
0.004, 0.005, 0.0086, 0.007, 0.008, 0.009, 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.10,
0.20, 0.30, 0.40 or 0.50 centimeters).

An animal containment enrichment composition utilized in one cage can include any suitable
number of sheets. In some embodiments, an animal containment enrichment composition for use
in one cage contains one sheet or two or more sheets (e.g., includes 2 sheets to about 10 sheets;
2 sheets to 6 sheets; 2 sheets to 5 sheets; 3 sheets to 5 sheets; 3 sheets; 4 sheets; 5 sheets). For
embodiments in which a composition includes two or more sheets, the sheets sometimes are
identical or substantially identical, and sometimes one or more or all of the sheets are different
(e.g., different weight, different dimensions, different shape, different scoring patterns, different
strip patterns, different section patterns, different numbers and types of sub-arrays, the like or
combination thereof). For embodiments in which an enrichment composition includes multiple

sheets, the sheets sometimes are provided in a stacked or substantially stacked arrangement.

In certain embodiments, an animal containment enrichment composition includes one or more
sheets that provide enrichment and nesting material (i.e., scored in a strip pattern) and one or

more sheets that provide enrichment and bedding material (i.e., scored in a section pattern) for use
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in one cage. The different type of sheets need not be stacked in any particular arrangement in
order for an animal to modify the sheets for their intended use. An animal in a cage containing the
differently scored sheets will separate strips from the sheets scored as strips and use this material
for nesting. The animal will separate sections from the sheet scored as sections and use this
material for bedding.

For embodiments in which a composition includes two or more sheets, one or more or all of the
sheets sometimes are not connected, and sometimes one or more or all of the sheets are
connected. Sheets can be connected in one or more locations, sometimes one side of a sheet is
connected to a side of another sheet, and sometimes one or more portions of a side of a sheet are
connected to one or more portions of a side of another sheet. A connection sometimes is at a
junction between two sheet sides that is not included in a cut that separates sheet perimeters.
Stated another way, one or more connections sometimes are portions of a seam between two
sheet sides that remain after other portions of the seam are cut to separate the two sheets. Any
suitable number of connections between sheets may be included (e.g., 1 to about 50 connections;
2 to about 10 connections; 2 to about 6 connections; about 1, 2, 3,4, 5,6, 7,8, 90or 10
connections between two sheets). Two or more or all connections between two sheets may be the
same or substantially the same length, may be of different lengths, and may be of any suitable
length (e.g., about 1 to about 10 millimeters in length (e.g., about 2, 3, 4, 5, 6, 7, 8, 9 millimeters in
length)). In certain embodiments, two sheets in a composition are connected, and two or more
portions of a side of a sheet are connected to two or more portions of a side of another sheet.
Connections sometimes are between two sheets and multiple two-sheet units sometimes are
utilized in an enrichment composition (e.g., 2, 3, 4, 5, or 6 two-sheet units). Connections
sometimes are between more than two sheets and sometimes the sheets are arranged in an
accordion arrangement in an enrichment composition. Sheets sometimes are provided individually
(single sheets), sometimes are provided as a unit of two or more sheets for one cage, and

sometimes are provided as a unit of multiple sheets for multiple cages (e.g., provided in a ream).

An animal containment enrichment composition can include, and a sheet can include, any suitable
number of strips. A sheet sometimes includes about 30 to about 100 strips, about 40 to about 80
strips, about 50 to about 70 strips, about 60 to about 80 strips, about 60 to about 70 strips, about
70 to about 80 strips, or about 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,
73,74, 75,76, 77, 78, 79 or 80 strips in certain embodiments. An animal containment composition

sometimes includes multiple sheets, which in total can include about 100 to about 500 strips, about
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200 to about 350 strips, about 240 strips to about 280 strips, or about 280 strips to about 320

strips, in some embodiments.

An animal containment enrichment composition can include, and a sheet can include, any suitable
number of sections; about 100 sections to about 10,000 sections; about 500 sections to about
5000 sections; about 750 sections to about 2500 sections; about 1000 sections to about 2000
sections (e.g., about, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1100, 1200, 1300, 1400,
1500, 1600, 1700, 1800, 1900, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 5500, 6000, 6500,
7000, 7500, 8000, 8500, 9000, 9500 or 10,000 sections). In certain embodiments, the number of
sections in a sheet is about 1060. The size of the sections in a sheet and the number of sections
in a sheet may depend on the particular bedding characteristics required for a specific animal

species.

An animal containment composition sometimes includes multiple sheets, which in total can include
about 100 sections to about 10,000 sections; about 500 sections to about 5000 sections; about
750 sections to about 2500 sections; about 1000 sections to about 2000 sections (e.g., about, 100,
200, 300, 400, 500, 600, 700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800,
1900, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 5500, 6000, 6500, 7000, 7500, 8000, 8500,
9000, 9500 or 10,000 sections).

The number of sheets and the number of sections in a sheet are generally a number that is
sufficient to provide a required depth of bedding material in a cage when individual sections or
individual sections and small groups of sections are considered. In some embodiments, the
number of sheets is sufficient to provide a depth of bedding material that is about 0.1 centimeters
to about 5 centimeters; about 0.5 centimeters to about 4 centimeters; about 1.0 centimeters to
about 3 centimeters; about 2.0 centimeters to about 3.0 centimeters (e.g., 0.1, 0.2, 0.3, 0.4, 0.5,
0.6,0.7,0.8,09,1.0,1.1,12,13,14,15,1.6,1.7,1.8,1.9,2.0,2.1,2.2,2.3,24, 25,286, 2.7,
2.8,2.9,3.0,3.1,3.2,3.3,34,35,3.6,3.7,3.8,3.9,4.0,4.1,42,43,44,45,4.6,47,4.8,49 or
5.0 centimeters). In some embodiments, the number of sheets is sufficient for a volume of
bedding material in a cage that is about 100 cm?® to about 1000 cm® about 200 cm?® to about 800
cm?®, about 300 cm®to about 500 cm®; about 400 cm® to about 500 cm® (e.g., 100, 150, 200, 250,
300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950 or 1000 cm®). In certain
embodiments, the amount of bedding material provided per cage is about 450 cm®.
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In certain embodiments, an animal containment enrichment composition includes a sheet 100 as
illustrated in FIG. 1. A sheet sometimes includes one or more contours along its perimeter, and
can include one or more contours as shown in sheet 100. A sheet can include edge 190 along
side B, edge 195 along side C, perimeter portion 106 along side B and perimeter portion 116 along
side C. Perimeter portion 105 on the side opposite side B can be parallel to perimeter portion 106
and perimeter portion 115 on the side opposite side C can be parallel to perimeter portion 116.
Perimeter portions 120 and 121 can be at an angle with respect to perimeter portions 110 and 115,
thereby offsetting perimeter portions 110 and 115 with respect to one another. Angles of perimeter
portions 120 and 121 with respect to portions 110, 111 and 115, and angles of perimeter portions
125 and 130 with respect to perimeter portions 105, 106, 110 and 111, can be any angle suitable
for fitment of a sheet in a cage base. Angles selected often permit perimeter contours of a sheet to
follow contours of a cage base bottom. Perimeter portions 110 and 115 can be parallel to one
another, and perimeter portions 120 and 130, for example, often are independently at an angle of
about 100 degrees to about 170 degrees (e.g., about 125 degrees to about 145 degrees; about
135 degrees) with respect to perimeter portion 110. Angles for perimeter portions 121 and 125
with respect to perimeter portion 111 sometimes are the same as the foregoing angles described
for perimeter portions 110, 115, 120 and 130. In certain embodiments not shown in the drawings
herein, a sheet can include no contours along one or more sides, may include a continuously linear
side B, a continuously linear side C, and/or ¢an include continuously linear sides opposite to sides
B and C.

A sheet often includes an array of scores, which ¢an include continuous zig-zag scores 161, 162
as shown in FIG. 1 and FIG. 2, in some embodiments. Score 161 spans score termini 168 and
169 as illustrated in FIG. 1. Scores can include linear portions 165 and 166 that are at an angle
with respect to one another (e.g., an angle of about 70 degrees to about 110 degrees; a angle of
about 90 degrees), and the linear portions can converge at a pointed apex 167. Scores in an array
or sub-array generally define strips in a flat array of strips or flat sub-array of strips, respectively,
and zig-zag shaped strips 150 and 155 are shown by way of example in sheet 100 in FIG. 1 and
FIG. 2.

A sheet also can include borders, such as borders 140 and 160, for example. The interior
perimeter of border 140 can be defined by a terminal score in the array of scores. The interior
perimeter of border 160 can be defined by counter-scores 170 that are angled and continuous with

scores in the array, as shown in FIG. 2. In alternative embodiments, one or more counter-scores
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present in a sheet may be non-continuous with an associated score, and sometimes one or more
or all scores in an array or sub-array are not in association with a counter-score (e.g., one or more
or all scores have no contiguous counter-score counterparts; a sheet sometimes contains no

counter-scores).

As illustrated in FIG. 1, a sheet may include a tab 135 that can serve as a manipulation point that
can be utilized by a containment facility operator. A sheet also may include a solid panel 145 on
which test (e.g., a logo) may be optionally printed or embossed. A sheet in certain embodiments

may include two or more solid panels as described herein.

FIG. 3 shows a bottom view of sheet 100. One or more scores in an array may penetrate the
thickness of a sheet, and sometimes all scores in an array penetrate the thickness of a sheet as

shown in FIG. 3. Elements shown in FIG. 1 pertain to FIG. 3.

In some embodiments, a sheet includes an array of scores having the same general shape, as
illustrated in FIG. 1. An array in such embodiments may include strips of the same width or strips
of different widths. In an embodiment, sheet 100 in FIG. 1 includes strips having two widths in an

array, where strips of a first width alternate repetitively with strips of a second width in the array.

In certain embodiments, a sheet includes one or more sub-arrays of scores where at least one of
the sub-arrays has scores that differ in shape compared to scores in at least one other sub-array in
the sheet. An embodiment containing three sub-arrays (i.e., sub-arrays F, G and H), each having
different strip and score patterns, is illustrated as sheet 300 in FIG. 9. A sheet can include
contours on one or more or all sides (e.g., side D, side E, side parallel to side D and/or side parallel
to side E), and sometimes includes contours formed by angled sheet perimeter portions (e.g.,
perimeter portions 305, 325, 311, 321, 315, 320, 310, 330). Examples of suitable angles and
offsets for perimeter portions forming sheet contours are described herein. In some embodiments,

a sheet includes no perimeter contours.

A sheet having two or more sub-arrays can include any suitable combination of score and strip
patterns among the sub-arrays. Sheet 300 in FIG. 9, for example, illustrates an embodiment of a
sheet having three sub-arrays, with each sub-array having a different score and strip pattern. Sub-
array F includes v-shaped zig-zag scores (e.g., 365, 366) extending from one score terminus 368

to an opposite score terminus 369. Scores in sub-array F are discontinuous, include a break (e.g.,
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364), generally define zig-zag strips (e.g., 350, 355) having multiple apexes (e.g., 367), and are in
association with contiguous counter-scores (e.g., 370). A terminal score in sub-array F in general
defines an interior perimeter of border 341 and counter-scores in sub-array F in general define an
interior perimeter of border 360. Sub-array G includes discontinuous arch-shaped scores (e.g.,
394, 396) that include a break (e.g., 397), generally define arch-shaped strips (e.g., 390, 395), and
are in association with contiguous counter-scores (e.g., 398). Sub-array H includes discontinuous
s-shaped scores (e.g., 384, 386) that include a break (e.g., 387), generally define s-shaped strips
(e.g., 380, 385), and are in association with contiguous counter-scores (e.g., 388). A terminal
score in sub-array H in general defines an interior perimeter of border 340 and counter-scores in

sub-array H in general define an interior perimeter of border 361.

In certain embodiments, a sheet can include scores in an array defining repeated geometric
shapes. FIG.10 shows an embodiment of a sheet (400) with scores (405) that define sections
shaped as hexagons (403). A sheet may have partial sections (404) at the perimeter (401) of a
sheet if the array of sections does not match or fill the size of a sheet so that all sections are

complete sections. A sheet may have a solid panel (402).

FIG. 11 shows two adjacent sections (403) from the sheet of FIG.10. Sides of adjacent sections
can be defined by full length scores (408) and partial length scores (409). Links between sections
(403) can be corner links (406) and/or side links (407).

An animal containment enrichment composition can include one or more sheets, and FIG. 6 shows
an embodiment that includes four separate sheets 100, 101, 102 and 103. An enrichment
composition containing multiple sheets that include one or more connections between two or more
of the sheets, as described herein, sometimes is provided and/or utilized. Referring to sheet 100 in
FIG. 1, two sheets can, in some embodiments, include six connections each about 2 millimeters to
about 8 millimeters long (e.g., about 5 millimeters long) at the following positions (i) at about the
junction between perimeter portion 125 and 111; (ii) at about the junction between perimeter
portion 121 and 111; (iii) at about the midpoint between (i) and (ii); (iv) at about the junction
between perimeter portion 130 and 110; (v) at about the junction between perimeter portion 120
and 110; and (vi) at about the midpoint between (iv) and (v). In certain embodiments, the
connections are portions of a seam between two sheet sides that remain after other portions of the

seam are cut to separate the two sheets.
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Additional enrichment compaosition components

An animal containment enrichment composition sometimes includes only one or more sheets
described herein. In some embodiments, an animal containment enrichment composition includes
one or more non-sheet components in addition to the one or more sheets described herein. An
animal containment enrichment composition can include one or more fiber pads (e.g., a cotton fiber
pad) in certain embodiments, and sometimes a fiber pad is located beneath one or more sheets in
an enrichment composition. In some embodiments, an animal containment enrichment
composition includes a plurality of fiber rolls {e.g., relatively small paper rolls that can be unfurled
by contained animals), and sometimes one or more sheets are arranged underneath the rolls in an
enrichment composition. In certain embodiments, an animal containment enrichment composition
includes one or more components constructed from felt, cotton, flax/linen, or other fibrous material

in addition to a sheet or sheets described herein.

Animal containment system components that include enrichment compositions

An animal containment system can include a suitable number of components for containing
animals. Non-limiting examples of animal containment system components include one or more of
a cage base, a cage lid, a cage feeding tray, a cage water bottle, a cage water emitter, a cage lid
filter, a rack configured to store cages and a blower. A rack sometimes is a ventilated rack
configured to ventilate cages in association with the rack. A rack can ventilate cages by directing
air from (i) a central air handling unit for a building or portion of a building in which the rack resides,
(i) one or more blowers mounted on the rack or are in proximity with a rack, and (iii) a combination
of (i) and (ii), for example. Non-limiting examples of animal containment system components are
described in International Application No. PCT/US2011/055650 filed on October 10, 2011 and
published as WO 2012/051124 on April 19, 2012; International Application No.
PCT/US2009/063638 filed on November 6, 2009 and published as WO 2010/054257 on May 14,
2010; International Application No. PCT/US2007/018255 filed on Aug 17, 2007 and published as
WO 2008/021492 on February 21, 2008; International Application No. PCT/US2006/023038 filed
on June 13, 2006 and published as WO 2006/138323 on December 28, 2006; and International
Application No. PCT/US2005/044977 filed on December 13, 2005 and published as WO
2006/065773 on June 22, 2006.
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In certain embodiments, an animal containment enrichment composition described herein is in
association with a cage base, and often an enrichment composition is in contact with the bottom of
a cage base. A sheet in an enrichment composition in contact with a cage base bottom sometimes
covers a substantial portion of the cage base bottom, and sometimes the surface area of the sheet
covers about 55% to about 100% of the surface area of the cage base bottom (e.g., the surface
area of the sheet is about 55%, 60%, 70%, 75%, 80%, 85%, 90%, or 95% or more of the surface
area of the cage bottom). In some embodiments, one or more or all sides of a sheetin an
enrichment composition have a shape that follows a contour of a cage base bottom.

A cage base that comprises an enrichment composition (nesting composition and/or bedding
composition) sometimes is provided as a member of a stacked, or nested, set of cage bases. Two
or more or all of the cage bases in a nested set of cage bases can include an enrichment
composition, and the enrichment compositions in the nested set of cage bases often are uniform or
substantially uniform. For a first cage base nested above a second cage base in nested set of
cage bases, there often is a gap between the outer surface of the first cage base bottom and an
enrichment component in association with the bottom of the second cage base (e.g., a gap of
about 1 millimeter to about 5 centimeters (e.g., a gap of about 0.5, 1, 1.5, 2, 2.5, 3, 3.5 or 4
centimeters). Two or more or all walls of cage bases in the nested set of cage bases often are at a
non-perpendicular angle with respect to the cage base bottom to promote nesting efficiency (e.qg.,
an angle of greater than 90 degrees with respect to the cage base bottom). Nesting cage bases
can significantly reduce the volume of multiple cage bases as compared to the same number of
un-nested cage bases, which is advantageous for shipping, storage before housing an animal, and
storage after housing an animal, for example. Any convenient number of cage bases can be
nested, including, but not limited to, 10 or more, 20 or more, 30 or more, 40 or more, 50 or more,
60 or more, 70 or more, 80 or more, 90 or more or 100 or more cage bases. The degree or
efficiency of cage base nesting sometimes is expressed in terms of a percentage, which is the
height or volume of the nested cage base within another cage base containing it, relative to the
overall height or volume of the nested cage bases. Thus, the term “80% nested” indicates 80% of
the volume or height of a nested cage base, for example, is contained within the base in which it is
inserted. When stacked, cage bases often are 75% or more nested, sometimes 80% or more or
85% or more nested, and sometimes about 90% to about 95% nested. Such cage base nesting
calculations often are performed when no components, other than an enrichment composition or
compositions, are in the cage base (e.g., bedding material supplied as pieces at the bottom of the

cage base).

22



10

15

20

25

30

CA 02956152 2017-01-24

WO 2016/014319 PCT/US2015/040647

A cage base often includes four walls and a bottom (e.g., substantially rectangular, substantially
square, substantially pie-shaped). In certain embodiments, the walls and/or the bottom
independently have a maximum thickness of about 0.01 inches to about 0.09 inches (e.g., a
maximum thickness of about 0.01 inches to about 0.03 inches; a maximum thickness of about 0.01
inches to about 0.04 inches; a maximum thickness of about 0.01 inches to about 0.05 inches; a
maximum thickness of about 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09 inches). A cage
base often is constructed from a polymer or polymer blend, and non-limiting examples of polymers
include polypropylene (PP), high-density polyethylene, low-density polyethylene, polyethylene
teraphthalate (PET), polyvinyl chloride (PVC), polyethylenefluoroethylene (PEFE), polystyrene
(PS), high-density polystyrene, acrylnitrile butadiene styrene copolymers and the like. In certain

embodiments, a cage is constructed from PET or PS (e.g., high density PS).

A cage base sometimes is in combination with a cage lid. In some embodiments, components of a
cage lid have a maximum thickness of about 0.01 inches to about 0.09 inches (e.g., a maximum
thickness of about 0.01 inches to about 0.03 inches; a maximum thickness of about 0.01 inches to
about 0.04 inches; a maximum thickness of about 0.01 inches to about 0.05 inches; a maximum
thickness of about 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09 inches). A cage lid often is
manufactured from a polymer or polymer blend.

A cage base in some embodiments includes a bedding material, which can be an animal
containment enrichment composition as described above (provided as sheets with an array of

sections that are separated by an animal)

The animal containment enrichment composition as described above that provides bedding
material is in distinction to bedding material supplied as pieces (pre-separated). Non-limiting
examples of bedding material that is supplied as pieces include a fibrous material, paper material,
or vegetable material (e.g., corn cob bedding). Bedding supplied as pieces sometimes is
positioned over an enrichment composition (nesting composition) in a cage base, and sometimes

an enrichment composition is positioned over bedding supplied as pieces in a cage base.

In certain embodiments, a cage base includes one or more animals. A cage base can include any
animal that can be contained in a cage base, and an animal sometimes is a laboratory animal or

animal contained in a vivarium. An animal contained sometimes is transgenic, immunodeficient,
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inbred, contains one or more xenografts and/or lacks one or more functional genes (knock-out
animal). An animal sometimes is chosen from a rodent, mouse (e.g., nude mouse or a severe
combined immune deficiency (SCID) mouse), rat, hamster, gerbil, guinea pig, chinchilla or rabbit,

for example.

A cage base sometimes is located in an animal containment system, and sometimes is disposed
within a cage rack in the system. When disposed in a cage rack, a cage base often is in
combination with a cage lid. An animal containment system sometimes is a ventilated containment
system, and air can be ventilated by the rack to a cage base by a blower in association with the

rack and/or a ¢central air management system in certain embodiments.

FIG. 7 and FIG. 8 show particular embodiments of a cage base in combination with an enrichment
composition. Cage base 200 includes sidewalls 210 and 215, and bottom 205. Cage base 200
also includes detent 220, sidewall-to-bottom transition 225 and detent-to-bottom transition 230.
FIG. 8 shows a particular embodiment in which contours of sheets in an enrichment composition
substantially match contours of the cage bottom. FIG. 8 also shows a substantial portion of the
cage base bottom is covered by stacked sheets in the enrichment composition. Although sheets of
an enrichment composition that provide bedding materials upon separation of sections by an
animal are not illustrated, such sheets also can substantially match contours of the cage bottom

and cover a substantial portion of the cage base bottom.

Methods for manufacturing enrichment compositions

An animal containment enrichment composition described herein can be manufactured in a
suitable manner known in the art. For example, a method known in the art for manufacturing
and/or scoring paper products can be utilized for manufacturing sheets in enrichment compositions
described herein. In certain embodiments, a press containing a die member that contains blades
may be used to score sheets described herein. In some embodiments, a sheet in an enrichment
composition is manufactured according a process that includes positioning a die comprising an
array of blades in proximity with a surface of a solid sheet; and causing the array of blades of the
die to penetrate the sheet; whereby the array of scores in the sheet is formed by the array of
blades of the die. In such processes, the sheet sometimes is provided as a single sheet, and
alternatively, the sheet sometimes is provided in a stack of sheets (e.g., a ream of sheets) and the

array of blades of the die penetrates sheets in the stack. A die and blades can be manufactured

24



10

15

20

25

30

CA 02956152 2017-01-24

WO 2016/014319 PCT/US2015/040647

from any suitable material for scoring or cutting a paper sheet or like sheet (e.g., metal, metal alloy,
steel and the like). A die sometimes is utilized in conjunction with a press, and in some
embodiments a die includes one or more of the following components: die block, punch plate,
blank punch, pierce punch, stripper plate, pilot, guide, back gage, finger stop, setting (stop) block,
blanking die and shank. In some embodiments, a die is positioned on a conveyance in an
apparatus that moveably positions the die at different positions on a sheet to generate the array of
scores in the sheet. In certain embodiments, multiple sheets described herein can be
manufactured from one larger solid sheet using a die.

In certain embodiments, a sheet in an enrichment composition is manufactured according a
process that includes positioning a heat source in proximity with a surface of a solid sheet; and
causing the heat source to emit heat in an amount sufficient to penetrate the sheet at locations in
the array of scores in the sheet. In such processes, the sheet sometimes is provided as a single
sheet, and alternatively, the sheet sometimes is provided in a stack of sheets (e.g., a ream of
sheets) and the heat emitted by the heat source penetrates sheets in the stack. Heat from a heat
source can be directed to one or more points on a sheet. In certain embodiments, a heat source
directs heat in a pattern on a sheet or sheets and generates the array of scores, or subset thereof.
In some embodiments, a heat source is positioned on a conveyance in an apparatus that moveably
positions the heat source at different positions on a sheet to generate the array of scores in the
sheet. Any suitable heat source can be utilized, which sometimes is a laser heat source that emits
laser energy sufficient to penetrate a sheet or sheets. In certain embodiments, multiple sheets
described herein can be manufactured from one larger solid sheet using a heat source.

Use of enrichment compositions with animal containment components

Animal enrichment compositions (nesting compositions and bedding compositions) described
herein can be utilized in any suitable manner and often are utilized or manipulated in an animal
containment system by a human or robotic operator. In certain embodiments, an enrichment
composition or compositions are utilized in a process that includes affixing a cage lid to a cage
base that contains an animal containment enrichment composition or compositions described
herein, thereby providing an animal containment cage for animal containment. In such
embodiments, the cage base often is constructed from a polymer, and often includes four walls
and a bottom, where the walls and the bottom, in some embodiments, independently have a

maximum thickness of about 0.01 inches to about 0.09 inches (described in greater detail above).
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The cage lid sometimes has a maximum thickness of about 0.01 inches to about 0.09 inches
(described in greater detail above). The cage base sometimes includes a bedding material
supplied as pieces and/or one or more animals. A process sometimes includes positioning the
animal containment cage in a rack of an animal containment system, and sometimes the rack is

ventilated.

A process sometimes includes transferring at least one of one or more animals from one cage to a
second cage. Sometimes a process includes transferring one or more sheets or portions thereof
from one cage to a second cage, and sometimes includes transferring one or more nests or
portions thereof present in one cage to a second cage. Sometimes the process includes
positioning an animal containment enrichment composition or compositions in the second cage

prior to transferring at least one of the one or more animals to the second cage.

Different sheet designs can be utilized for different animals, and designs can be optimized for
particular animals. For example, sheets that include different scoring patterns, different strip
patterns, different shaped sections, different numbers of sub-arrays, different array sizes, different
sized sections and different sheet sizes can be tested and optimized for different types of animals
(e.g., one sheet design may be optimal for larger rodents and a different sheet design may be
optimal for smaller rodents). Optimization can be carried out in any suitable manner known in the
art. For example, a particular sheet design may be incorporated into an enrichment composition,
the enrichment composition provided to a particular group or groups of animals, and the conduct of
animals tearing strips and other features from the sheets (e.g., borders, solid panels, tabs) or
removing and separating sections and/or using the strips or sections, can be assessed. Ina
particular example, nest quality can be assessed for determining a level of enrichment provided by
a composition provided to contained animals (see, e.g., Gaskill, B. N., Karas, A. Z., Garner, J. P.,
Pritchett-Corning, K. R.; Nest Building as an Indicator of Health and Welfare in Laboratory Mice; J.
Vis. Exp. (82), €51012, doi:10.3791/51012 (2013)). In a particular example, bedding quality can be
assessed by evaluating airborne duct particle number and/or ammonia concentration in a cage
(see, e.g., Miyamoto et al., J Am Assoc Lab Anim Sci. Jul 2009: 48(4): 405-411) . Other types of
animal behavior can be assessed as part of determining level of enrichment (e.g., repetitive
behavior, aggression, breeding and the like). In certain embodiments, breeding performance
and/or reproductive success can be monitored to determine level of enrichment and/or nesting
according to methods known in the art (see, e.g., (i) Gaskill BN, Pritchett-Corning KR, Gordon CJ,

Pajor EA, Lucas JR, Davis JK, Garner JP; Energy reallocation to breeding performance through
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improved nest building in laboratory mice; PLoS One. 2013 Sep 11;8(2):e74153; doi:
10.1371/journal.pone.0074153; eCollection 2013; and (ii) Sarah E Hess, Stephanie Rohr, Brett D
Dufour, Brianna N Gaskill, Edmond A Pajor, and Joseph P Garner; Home Improvement: C57BL/6J
Mice Given More Naturalistic Nesting Materials Build Better Nests; J Am Assoc Lab Anim Sci. Nov
2008; 47(6): 25-31.)

Examples of Embodiments

Listed hereafter are non-limiting examples of certain embodiments of the technology.

A1. An animal containment enrichment composition, comprising one or more sheets, wherein at
least one of the one or more sheets comprises an array of scores defining a flat array of strips in

the sheet.

A2. The animal containment enrichment composition of embodiment A1, wherein the array of

scores is configured for an animal to remove strips in the array of strips from the sheet.

A2.1. The animal containment enrichment composition of embodiment A2, wherein the strips are

suitable for building a nest by the animal.

A3. The animal containment enrichment composition of any one of embodiments A1, A2 and A2.1,

wherein the shape of each of the strips in the array of strips is the same in the sheet.

A4. The animal containment enrichment composition of embodiment A1 or A2, wherein the shape

of two or more strips in the array of strips is different in the sheet.
A5. The animal containment enrichment composition of embodiment A4, wherein strips having a
first shape are grouped in a first sub-array of strips in the sheet and strips having a second shape

are grouped in a second sub-array of strips in the sheet.

A6. The animal containment enrichment composition of embodiment A5, wherein strips having a

third shape are grouped in a third sub-array of strips in the sheet.
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A7. The animal containment enrichment composition of any one of embodiments A3 to A6,
wherein the shape of one or more strips in the array of strips is chosen from linear, curved, s-

shaped, sinusoidal, arch-shaped, v-shaped, w-shaped, zig-zag, and spiral-shaped.

A8. The animal containment enrichment composition of any one of embodiments A1 to A7,

wherein scores defining opposite perimeters of a strip comprise linear scores.

A9. The animal containment enrichment composition of embodiment A8, wherein the linear scores

are parallel.

A10. The animal containment enrichment composition of any one of embodiments A1 to AS,
wherein a width of each of the strips in the array of strips or a sub-array of strips is the same in the

sheet.

A11. The animal containment enrichment composition of any one of embodiments A1 to A10,
wherein two or more strips in the array of strips or a sub-array of strips have widths that are

different in the sheet.

A12. The animal containment enrichment composition of any one of embodiments A1 to A11,
wherein one or more scores are continuous from the terminus on one side of the sheet to the

terminus on an opposing side of the sheet.

A13. The animal containment enrichment composition of any one of embodiments A1 to A11,
wherein one or more scores are not continuous from the terminus on one side of the sheet to the

terminus on an opposing side of the sheet.

A14. The animal containment enrichment composition of any one of embodiments A1 to A13,

wherein one or more scores traverse the sheet thickness.

A15. The animal containment enrichment composition of any one of embodiments A1 to A14,

wherein one or more scores comprise, or are adjacent to, a counter-score.

A16. The animal containment enrichment composition of any one of embodiments A1 to A15,

wherein the sheet comprises a solid and continuous border along the sheet perimeter.
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A17. The animal containment enrichment composition of any one of embodiments A1 to A16,

wherein the sheet comprises one or more solid panels within the array of strips.

A18. The animal containment enrichment composition of any one of embodiments A1 to A17,

wherein the sheet comprises a tab extending from a side of the sheet.

A19. The animal containment enrichment composition of any one of embodiments A1 to A18,

wherein the sheet is a paper sheet.

A20. The animal containment enrichment composition of embodiment A19, wherein the sheet

comprises virgin paper pulp.

A21. The animal containment enrichment composition of any one of embodiments A1 to A20,

wherein the sheet weighs about 0.5 grams to about 20 grams.

A22. The animal containment enrichment composition of any one of embodiments A1 to A21,

comprising one sheet.

A22. The animal containment enrichment composition of any one of embodiments A1 to A21,

comprising two or more sheets.

A23. The animal containment enrichment composition of embodiment A22, comprising two to ten

sheets.

A23. The animal containment enrichment composition of embodiment A23, comprising two to six

sheets.

A24. The animal containment enrichment composition of embodiment A22, comprising four

sheets.

A25. The animal containment enrichment composition of any one of embodiments A22 to A24,

wherein two or more of the sheets are connected.
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A26. The animal containment enrichment composition of any one of embodiments A22 to A24,

wherein two or more of the sheets are not connected.

A27. The animal containment enrichment composition of any one of embodiments A1 to A26,

comprising a fiber pad.

A28. The animal containment enrichment composition of any one of embodiments A1 to A27,

comprising a plurality of fiber rolls.

A100. An animal containment enrichment composition, comprising one or more sheets, wherein
at least one of the one or more sheets comprises an array of scores defining a flat array of sections

of the sheet.

A101. The animal containment enrichment composition of embodiment A100, wherein the array of
scores is configured for an animal to remove and separate the sections in the array of sections

from the sheet.

A101.1. The animal containment enrichment composition of embodiment A101, wherein the array

of scores are full length scores and partial length scores.

A102. The animal containment enrichment composition of embodiment A101, wherein a plurality

of sections when separated are suitable as bedding for an animal or animals.

A102.1. The animal containment enrichment composition of any one of embodiments A100 to

A102, wherein the sections are repeated in a sheet.

A102.2. The animal containment enrichment composition of any one of embodiments A100 to

A102.1, wherein there are at least 500 sections in a sheet.

A102.3. The animal containment enrichment composition of any one of embodiments A100 to

A102.1, wherein there are at least 1000 sections in a sheet.

A103. The animal containment enrichment composition of any one of embodiments A100 to

A102.3, wherein the sections are geometric shapes.
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A104. The animal containment enrichment composition of embodiment A103, wherein the
geometric shapes are chosen from a triangle, a rectangle, a square, a pentagon, a parallelogram,

a hexagon or an octagon.

A104.1 The animal containment enrichment composition of embodiment A104, wherein the

geometric shapes are hexagons.

A105. The animal containment enrichment composition of any one of embodiments A100, A104,

wherein the shape of the sections in the array are the same in the sheet.

A106. The animal containment enrichment composition of any one of embodiments A100 to A104,

wherein the shape of two or more of the sections in an array are different in the sheet.

A107. The animal containment enrichment composition of any one of embodiments A100 to A106,

wherein the dimensions of each of the sections in an array of sections is the same.

A108. The animal containment enrichment composition of any one of embodiments A100 to A106,

wherein two or more sections in an array of sections have dimensions that are different.

A109 The animal containment enrichment composition of any one of embodiments A100 to A108,
wherein the scores penetrate the entire thickness of a sheet.

A110. The animal containment enrichment composition of any one of embodiments A100 to A109,
wherein the scores are partial length scores.

A110.1. The animal containment enrichment composition of embodiment A110, wherein the partial
length scores provide links between adjacent sections of a sheet.

A110.2 The animal containment enrichment composition of embodiment A110.1, wherein the links

are configured to be torn by an animal.

A110.3. The animal containment enrichment composition of embodiment A110.1 or A110.2,

wherein the links are located at corners of adjacent sections.
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A110.4. The animal containment enrichment composition of embodiment A110.1 or A110.2,

wherein the links are not located at corners of adjacent sections.

A111. The animal containment bedding composition of any cne of embodiments A100 to A110.4,

wherein the sheet comprises one or more solid panels within the array of sections.

A112. The animal containment enrichment composition of any one of embodiments A100 to A111,

wherein the sheet is a paper sheet.

A113. The animal containment enrichment composition of embodiment A112, wherein the sheet

comprises virgin paper pulp.

A114. The animal containment enrichment composition of any one of embodiments A100 to A113,

wherein the sheet weighs about 0.5 grams to about 100 grams.

A115. The animal containment enrichment composition of any one of embodiments A100 to A114,

comprising one sheet.

A116. The animal containment enrichment composition of any one of embodiments A100 to A115,

comprising two or more sheets.

A117. The animal containment enrichment composition of embodiment A116, comprising two to

ten sheets.

A118. The animal containment enrichment composition of embodiment A117, comprising two to

six sheets.

A119. The animal containment bedding composition of embodiment A118, comprising three to five

sheets.

A120. The animal containment enrichment composition of any one of embodiments A116 to A119,

wherein two or more of the sheets are connected.
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A121. The animal containment enrichment composition of any one of embodiments A116 to A119,

wherein two or more of the sheets are not connected.

A122. The animal containment enrichment composition of any one of embodiments A116 to A121,
wherein the sections have an area of about 1 mm? to about 500 mm?

A123. The animal containment enrichment composition of any one of embodiments A116 to A122,
wherein the sheets have a thickness of about 0.0005 centimeters to 0.50 centimeters.

B1. A cage base comprising an animal containment enrichment composition of any one of
embodiments A1 to A28 and A100 to A123.

B1.1. The cage base of embodiment B1, wherein the animal containment enrichment composition
is any one of embodiments A1 to A28.

B1.2. The cage base of embodiment B1, wherein the animal containment enrichment composition
is any one of embodiments A100 to A123.

B1.2.1. The cage base of embodiment B1, wherein the animal containment enrichment

composition is any one of embodiments A1 to A28 and one of any embodiments of A100 to A123.
B1.3 The cage base of any one of embodiments B1, B1.1 B1.2, and B1.2.1, wherein the cage
base comprises a bottom and the animal containment enrichment composition is in contact with

the bottom.

B1.4 The cage base of embodiment B1.3, wherein the animal containment enrichment

composition covers a substantial portion of the cage bottom.

B2. The cage base of any one of embodiments B1 to B1.4, which is disposed within a nested set

of cage bases.

B2.1. The cage base of embodiment B2, wherein the animal containment enrichment

compositions in the cage bases of the nested set of cage bases are substantially uniform.
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B3. The cage base of any one of embodiments B1 to B1.4, B2 and B2.1, wherein the cage base
comprises four walls and a bottom, and the walls and the bottom have a maximum thickness of

about 0.01 inches to about 0.09 inches.

B4. The cage base of embodiment B3, wherein the cage base is constructed from a polymer.

B5. The cage base of any one of embodiments B1 to B1.4, B3 and B4, in combination with a cage
lid.

B6. The cage base of embodiment B5, wherein the cage lid has a maximum thickness of about
0.01 inches to about 0.09 inches.

B7. The cage base of embodiment B1.2, comprising a bedding material.

B8. The cage base of any one of embodiments B1 to B1.4 and B3 to B7, comprising one or more

animals.

B9. An animal containment system, comprising a cage base of any one of embodiments B1 to
B1.4 and B3 to B8, disposed within a rack.

B10. The animal containment system of embodiment B9, which is a ventilated containment

system.

C1. A method for manufacturing an animal containment enrichment composition of any one of
embodiments A1 to A28 and A100 to A123, comprising:

positioning a die comprising an array of blades in proximity with a surface of a solid sheet;
and

causing the array of blades of the die to penetrate the sheet; whereby the array of scores in

the sheet is formed by the array of blades of the die.

C2. The method of embodiment C1, wherein the sheet is provided as a single sheet.

C3. The method of embodiment C1, wherein the sheet is provided in a ream of sheets, and the

array of blades of the die penetrates the sheets in the ream.
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C4. A method for manufacturing an animal containment enrichment composition of any one of
embodiments A1 to A28 and A100 to A123, comprising:

positioning a heat source in proximity with a surface of a solid sheet; and

causing the heat source to emit heat in an amount sufficient to penetrate the sheet at

locations in the array of scores in the sheet.

C5. The method of embodiment C4, wherein the heat source is a laser heat source.

C6. The method of embodiment C4 or C5, wherein the sheet is provided as a single sheet.

C7. The method of embodiment C6, wherein the sheet is provided in a ream of sheets, and heat

from the heat source penetrates the sheets in the ream.

C8. The method of embodiment C7, wherein the heat source is positioned on a conveyance in an
apparatus configured to moveably position the heat source at different positions on a sheet to

generate the array of scores in the sheet.

D1. A method for preparing or maintaining a cage for animal containment, comprising: affixing a
cage lid to a cage base comprising an animal containment enrichment composition of any one of
embodiments A1 to A28 and A100 to A123, thereby providing an animal containment cage for

animal containment.

D1.1. The method of embodiment D1, wherein the animal containment enrichment composition is

any one of embodiments A1 to A28.

D1.2. The method of embodiment D1, wherein the animal containment enrichment composition is

any one of embodiments A100 to A123.

D1.3. The method of embodiment D1, wherein the animal containment enrichment composition

has any one of embodiments A1 to A28 and any one of embodiments A100 to A123.
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D2. The method of any one of embodiments D1 to D1.3, wherein the cage base comprises four
walls and a bottom, and the walls and the bottom have a maximum thickness of about 0.01 inches
to about 0.09 inches.

D3. The method of any one of embodiments D1 to D1.3 and D2, wherein the cage base is

constructed from a polymer.

D4. The method of any one of embodiments D1 to D3, wherein the cage lid has a maximum

thickness of about 0.01 inches to about 0.09 inches.

D5. The method of embodiment D1.2, wherein the animal containment enrichment composition

comprises a bedding material.

D5.1. The method of embodiment D1.1, wherein the animal containment enrichment composition

comprises a nesting material.

D5.2. The method of any one of embodiments D1 to D1.4, D2, D3 and D4, wherein the animal
containment cage enrichment composition comprises at least one sheet comprising an array of
scores defining a flat array of strips in the sheet and at least one sheet comprising an array of

scores defining a flat array of sections of the sheet.

D6. The method of any one of embodiments D1 to D5.2, wherein the cage comprises one or more

animals.

D7. The method of any one of embodiments D1 to D6, comprising positioning the animal

containment cage in a rack of an animal containment system.

D8. The method of embodiment D7, wherein the rack is ventilated.

D9. The method of any one of embodiments D6 to D8, comprising transferring at least one of the

one or more animals from the cage to a second cage.

D10. The method of embodiment D9, comprising transferring one or more sheets or portions

thereof from the cage to the second cage.
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D11. The method of embodiment D9 or D10, comprising transferring one or more nests or portions

thereof present in the cage to the second cage.

D12. The method of any one of embodiments D9 to D11, wherein the second cage is provided
with an animal containment enrichment composition of any one of embodiments A1 to A28 and any

one of embodiments A100 to A122 prior to transferring the at least one of the one or more animals.

D13. The method of embodiment D1.2, wherein the animal containment enrichment composition

when separated into sections provides bedding material for an animal or animals in a cage.

Citation of the above patents, patent applications, publications and documents is not an admission
that any of the foregoing is pertinent prior art, nor does it constitute any admission as to the

contents or date of these publications or documents.

Modifications may be made to the foregoing without departing from the basic aspects of the
technology. Although the technology has been described in substantial detail with reference to one
or more specific embodiments, those of ordinary skill in the art will recognize that changes may be
made to the embodiments specifically disclosed in this application, yet these modifications and

improvements are within the scope and spirit of the technology.

The technology illustratively described herein suitably may be practiced in the absence of any
element(s) not specifically disclosed herein. Thus, for example, in each instance herein any of the

terms “comprising,” “consisting essentially of,” and “consisting of” may be replaced with either of
the other two terms. The terms and expressions which have been employed are used as terms of
description and not of limitation, and use of such terms and expressions do not exclude any
equivalents of the features shown and described or portions thereof, and various modifications are
possible within the scope of the technology claimed. The term “a” or “an” can refer to one of or a
plurality of the elements it modifies (e.g., “a reagent” can mean one or more reagents) unless it is

contextually clear either one of the elements or more than one of the elements is described. The
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term “about” as used herein refers to a value within 10% of the underlying parameter (i.e., plus or
minus 10%), and use of the term “about” at the beginning of a string of values modifies each of the
values (i.e., “about 1, 2 and 3” refers to about 1, about 2 and about 3). For example, a weight of
“about 100 grams” can include weights between 90 grams and 110 grams. Further, when a listing
of values is described herein (e.g., about 50%, 60%, 70%, 80%, 85% or 86%) the listing includes
all intermediate and fractional values thereof (e.g., 54%, 85.4%). Thus, it should be understood
that although the present technology has been specifically disclosed by representative
embodiments and optional features, modification and variation of the concepts herein disclosed
may be resorted to by those skilled in the art, and such modifications and variations are considered

within the scope of this technology.

Certain embodiments of the technology are set forth in the claim(s) that follow(s).
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CLAIMS:

1. An animal containment enrichment composition, comprising one or more sheets,
wherein at least one of the one or more sheets comprises an array of scores comprising
cuts that traverse a sheet thickness, counter-scores, wherein one or more scores are
contiguous with, or adjacent to, a counter-score and breaks comprising a partial score
or no score, which define a substantially flat array of a plurality of strips of uniform or
substantially uniform width of about 0.5 millimeters to about 30 millimeters, each strip
having a shape chosen from curved, s-shaped, sinusoidal, arch-shaped, v-shaped,
w-shaped, zig-zag, or spiral-shaped,

wherein at least one of the one or more sheets comprise a detachable
solid and continuous border along a sheet perimeter, wherein the border comprises an
interior side and an exterior side, the exterior side is co-extensive with the perimeter, the
interior side is associated with scores or counter-scores and the shape of the interior
side is defined by the shape of the scores or counter-scores with which it is associated,
and

wherein the scores, the counter-scores, and the breaks facilitate
detachment by an animal of individual strips and/or multiple strips as a group of strips
from a sheet.

2. The animal containment enrichment compaosition of claim 1, wherein the strips are
suitable for building a nest by the animal.

3. The animal containment enrichment composition of claims 1 or 2, wherein the shape
of each of the strips in the array of strips is the same in the sheet.

4. The animal containment enrichment composition of claims 1 or 2, wherein the shape
of two or more strips in the array of strips is different in the sheet.

5. The animal containment enrichment composition of claim 4, wherein strips having a
first shape are grouped in a first sub-array of strips in the sheet and strips having a
second shape are grouped in a second sub-array of strips in the sheet.
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6. The animal containment enrichment composition of claim 5, wherein strips having a
third shape are grouped in a third sub-array of strips in the sheet.

7. The animal containment enrichment composition of any one of claims 1 to 6, wherein
scores defining opposite perimeters of a strip comprise linear scores.

8. The animal containment enrichment composition of claim 7, wherein the linear scores
are parallel.

9. The animal containment enrichment composition of any one of claims 1 to 8, wherein
one or more scores are continuous from the terminus on one side of the sheet to the

terminus on an opposing side of the sheet.

10. The animal containment enrichment composition of any one of claims 1 to 8,
wherein one or more scores are not continuous from the terminus on one side of the
sheet to the terminus on an opposing side of the sheet.

11. The animal containment enrichment composition of any one of claims 1 to 10,
wherein the sheet comprises one or more solid panels within the array of strips.

12. The animal containment enrichment composition of any one of claims 1 to 11,
wherein the sheet comprises a tab extending from a side of the sheet.

13. The animal containment enrichment composition of any one of claims 1 to 12,
wherein the sheet is a paper sheet.

14. The animal containment enrichment composition of claim 13, wherein the sheet
comprises virgin paper pulp.

15. The animal containment enrichment composition of any one of claims 1 to 14,
wherein the sheet weighs about 0.5 grams to about 20 grams.

16. The animal containment enrichment composition of any one of claims 1 to 15,
comprising one sheet.

17. The animal containment enrichment composition of any one of claims 1 to 15,
comprising two or more sheets.
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18. The animal containment enrichment composition of claim 17, comprising two to ten
sheets.

19. The animal containment enrichment composition of claim 18, comprising two to six
sheets.

20. The animal containment enrichment composition of claim 18, comprising four
sheets.

21. The animal containment enrichment composition of any one of claims 17 to 20,
wherein two or more of the sheets are connected.

22. The animal containment enrichment composition of any one of claims 17 to 20,
wherein two or more of the sheets are not connected.

23. The animal containment enrichment composition of any one of claims 1 to 22,
comprising a fiber pad.

24. The animal containment enrichment composition of any one of claims 1 to 23,
comprising a plurality of fiber rolls.

25. The animal containment enrichment composition of any one of claims 1 to 24,
wherein the plurality of strips are of uniform or substantially uniform width of
about 1.0 millimeters to about 5.0 millimeters.

26. The animal containment enrichment composition of any one of claims 1 to 25,
wherein the sheets have a thickness of about 0.0005 centimeters to 0.50 centimeters.

27. The animal containment enrichment composition of any one of claims 1 to 26,
wherein detachment by an animal of individual strips and/or multiple strips as a group of
strips from a sheet is animal enrichment.

28. The animal containment enrichment composition of any one of claims 1 to 27,
configured to cover a substantial portion of a rodent cage base bottom.

29. A cage base comprising an animal containment enrichment composition of any one
of claims 1 to 28.
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30. The cage base of claim 29, wherein the cage base comprises a bottom and the
animal containment enrichment composition is in contact with the bottom.

31. The cage base of claim 30, wherein the animal containment enrichment
composition covers a substantial portion of the cage bottom.

32. The cage base of any one of claims 29 to 31, which is disposed within a nested set
of cage bases.

33. The cage base of claim 32, wherein the animal containment enrichment
compositions in the cage bases of the nested set of cage bases are substantially

uniform.

34. The cage base of any one of claims 29 to 31, wherein the cage base comprises
four walls and a bottom, and the walls and the bottom have a maximum thickness of
about 0.01 inches to about 0.09 inches.

35. The cage base of claim 34, wherein the cage base is constructed from a polymer.

36. The cage base of any one of claims 29 to 31and 34 to 35, in combination with a

cage lid.

37. The cage base of claim 36, wherein the cage lid has a maximum thickness of
about 0.01 inches to about 0.09 inches.

38. The cage base of any one of claims 29 to 31 and 34 to 37, comprising a bedding
material.

39. The cage base of any one of claims 29 to 31 and 34 to 38, comprising one or more
animals.

40. An animal containment system comprising a cage base of any one of claims 29 to
31 and 34 to 39, disposed within a rack.

41. The animal containment system of claim 40, which is a ventilated containment
system.
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42. A method for manufacturing an animal containment enrichment composition of any
one of claims 1 to 28, comprising:

positioning a die comprising an array of blades in proximity with a surface
of a solid sheet; and

causing the array of blades of the die to penetrate the sheet; whereby the
array of scores in the sheet is formed by the array of blades of the die.

43. The method of claim 42, wherein the sheet is provided as a single sheet.

44. The method of claim 42, wherein the sheet is provided in a ream of sheets, and the

array of blades of the die penetrates the sheets in the ream.

45. A method for manufacturing an animal containment enrichment composition of any
one of claims 1 to 28, comprising: positioning a heat source in proximity with a surface
of a solid sheet; and causing the heat source to emit heat in an amount sufficient to
penetrate the sheet at locations in the array of scores in the sheet.

46. The method of claim 45, wherein the heat source is a laser heat source.
47. The method of claim 45 or 46, wherein the sheet is provided as a single sheet.

48. The method of claim 45 or 46, wherein the sheet is provided in a ream of sheets,
and heat from the heat source penetrates the sheets in the ream.

49. The method of claim 48, wherein the heat source is positioned on a conveyance in
an apparatus configured to moveably position the heat source at different positions on a
sheet to generate the array of scores in the sheet.

50. A method for preparing or maintaining a cage for animal containment, comprising:
affixing a cage lid to a cage base comprising an animal containment enrichment
composition of any one of claims 1 to 28, thereby providing an animal containment cage
for animal containment.

51. The method of claim 50, wherein the cage base comprises four walls and a bottom,
and the walls and the bottom have a maximum thickness of about 0.01 inches to

about 0.09 inches.
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52. The method of claim 50 or 51, wherein the cage base is constructed from a

polymer.

53. The method of any one of claims 50 to 52, wherein the cage lid has a maximum
thickness of about 0.01 inches to about 0.09 inches.

54. The method of claim 50, wherein the animal containment enrichment composition
comprises a bedding material.

55. The method of claim 50, wherein the animal containment enrichment composition
comprises a nesting material.

56. The method of any one of claims 50 to 53, wherein the animal containment cage
enrichment composition comprises at least one sheet comprising an animal

containment enrichment composition of any one of claims 1 to 28 and at least one sheet

comprising an array of scores defining a flat array of sections of the sheet.

57. The method of any one of claims 50 to 56, wherein the cage comprises one or

more animals.

58. The method of any one of claims 50 to 57, comprising positioning the animal

containment cage in a rack of an animal containment system.
59. The method of claim 58, wherein the rack is ventilated.

60. The method of claim 57, comprising transferring at least one of the one or more
animals from the cage to a second cage.

61. The method of claim 60, comprising transferring one or more sheets or portions
thereof from the cage to the second cage.

62. The method of claim 60 or 61, comprising transferring one or more nests or
portions thereof present in the cage to the second cage.

63. The method of any one of claims 60 to 62, wherein the second cage is provided

with an animal containment enrichment composition of any one of claims 1 to 28 prior to

transferring the at least one of the one or more animals.
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64. The method of claim 50, wherein the animal containment enrichment composition
when separated into individual strips and/or multiple strips as a group of strips provides
bedding material for an animal or animals in a cage.
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