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PET CHEW TREAT HAVING DENTAL EFFICACY

[001]
FIELD
[002] Embodiments of the present invention are directed to edible pet chew treats. In
more detail, embodiments of the present invention are directed to edible pet chew treats that
improve the health and wellness of animals.
BACKGROUND
[003] Many domesticated animals (i.e., pets), such as dogs and cats, suffer from poor
oral health. To combat this problem, edible pet chew treats have been developed to help clean the
animals’ mouths. For instance, some currently-available pet chew treats are configured to remove
plaque and tartar from an animal’s teeth as the animal chews on the treat. However, most
currently-available edible pet chew treats are hard, brittle, and have a cylindrical shape. As a
result, when provided to an animal, such pets chew treats are prone to break into large, thick
pieces, which the animal quickly swallows without adequate chewing. Furthermore, certain types
of animals, such as dogs, are prone to quickly swallowing cylindrical-shaped products whole. By
quickly swallowing the treats, the treats are not allowed to reside within the animal’s mouth long

enough to be effective at cleaning the animals’ teeth. Additionally, large pieces can easily be
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gulped (i.e., swallowed without chewing) and can become lodged in the animal’s throat, which
can cause the animal to choke and even die, or which can otherwise cause damage to or obstruct
the animal’s digestive tract which can be quite serious . Furthermore, currently-available edible
pet chew treats are often difficult for the animal to digest.

[004] In more detail, currently-available pet chew treats function to remove plaque
and tartar from an animal’s teeth by way of the surface of the pet chew treats scraping on the
animals’ teeth as the animal chews the treats. In currently-available pet chew treat, the surface of
the treat is relatively smooth, which reduces the effectiveness of the treat’s ability to clean the
teeth. Furthermore, a surface area to volume ratio of currently-available pet chew treats is low,
such that a reduced amount of surface area is available for cleaning the animal’s teeth. Such a
low surface area to volume ratio also reduces the solubility of the treat, thereby reducing the
ability of the animal to digest the treats. Furthermore still, entire pet chew treats or large chunks
of such pet chew treats can obstruct an animal’s airway and/or digestive tract, which causes
potential health and wellness issues for the animal.

[005] As such, what is needed is a pet chew treat with a texture that functions to
improve oral health of animals, will be much less likely to become lodged in the animals’
airway or digestive track, is efficiently digestible, and that promotes the overall health and well-
being of the animal.

SUMMARY

[006] Embodiments of the present invention include a chew treat for an animal

comprising a first major side and an opposite second major side. The first and second major sides

of the chew treat are separated by a shelf. The chew treat additionally includes a plurality of
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walls extending from the shelf on each of the first and sccond major sides, with the walls
defining a plurality of pockets on each of the first and second major sides.

[007] Embodiments of the present invention additionally include a method of
manufacturing a chew treat for an animal. The method comprises the initial step of mixing
ingredients that will form part of the chew treat. A next step includes placing the mixed
ingredients into a mold form of an injection molding machine, wherein the mold form is
configured to shape the mixed ingredients to include a first major side and an opposite second
major side and a plurality of walls extending from each of the first and second major sides, with
the walls defining a plurality of pockets. A final step includes baking the mixed ingredients
within the mold form to obtain a finished chew treat.

[008] This summary is provided to introduce a selection of concepts in a simplified
form that are further described below in the detailed description. This summary is not intended to
identify key features or essential features of the claimed subject matter, nor is it intended to be
used to limit the scope of the claimed subject matter. Other aspects and advantages of the present
invention will be apparent from the following detailed description of the embodiments and the

accompanying drawing figures.

BRIEF DESCRIPTION OF THE DRAWINGS
[009] Embodiments of the present invention are described in detail below with
reference to the attached drawing figures, wherein:
[0010] Fig. 1 is an isometric view of a first side of a chew treat according to

embodiments of the present invention, with the chew treat having an overall hexagonal shape;
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[0011] Fig. 2 is an isometric view of a second side of the chew treat from Fig. 1;

[0012] Fig. 3 is first side plan view of the chew treat from Figs. 1-2;

[0013] Fig. 4 is a cross section of the chew treat from Figs. 1-3 taken along the
line 4-4 from Fig. 3;

[0014] Fig. 5 is an enlarged partial view of the cross section of Fig. 4, particularly
illustrating micro-holes on a surface of the chew treat;

[0015] Fig. 6 is a first side plan view of a chew treat according to embodiments of the
present invention, with the chew treat having an overall triangular shape;

[0016] Fig. 7 is a first side plan view of a chew treat according to embodiments of the
present invention, with the chew treat having an overall rectangular shape;

[0017] Fig. 8 is a first side plan view of a chew treat according to embodiments of the
present invention, with the chew treat having an overall circular shape; and

[0018] Fig. 9 is a first side plan view of a chew treat according to embodiments of the
present invention, with the chew treat having an overall star shape.

[0019] The drawing figures do not limit the present invention to the specific
embodiments disclosed and described herein. The drawings are not necessarily to scale, emphasis
instead being placed upon clearly illustrating the principles of the invention.

DETAILED DESCRIPTION

[00207 The following detailed description of the invention references the
accompanying drawings that illustrate specific embodiments in which the invention can be
practiced. The embodiments are intended to describe aspects of the invention in sufficient detail

to enable those skilled in the art to practice the invention. Other embodiments can be utilized and
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changes can be made without departing from the scope of the present invention. The following
detailed description is, therefore, not to be taken in a limiting sense. The scope of the present
invention is defined only by the appended claims, along with the full scope of equivalents to
which such claims are entitled.

[0021] In this description, references to "one embodiment,"” "an embodiment," or
"embodiments" mean that the feature or features being referred to are included in at least one
embodiment of the technology. Separate references to "one embodiment," "an embodiment," or
"embodiments" in this description do not necessarily refer to the same embodiment and are also
not mutually exclusive unless so stated and/or except as will be readily apparent to those skilled
in the art from the description. For example, a feature, structure, act, etc. described in one
embodiment may also be included in other embodiments, but is not necessarily included. Thus,
the present technology can include a variety of combinations and/or integrations of the
embodiments described herein.

[0022] With initial reference to Figs. 1-2, embodiments of the present invention
includes an edible pet chew treat denoted by the numeral 10. The chew treat 10 of embodiments
of the present invention may be provided to various types of animals, such as domesticated pets,
including dogs and/or cats. As illustrated in Figs. 1-4, the chew treat 10 may include a first major
side 12 and an opposite second major side 14, with each of the major sides 12, 14 including a
plurality of pockets 16 forming a part thereof. The pockets 16 may be at least partly defined by
outer walls 20 of the chew treat 10 and/or by inner walls 22 of the chew treat 10. As perhaps best
illustrated by Fig. 4, the first and second major sides 12, 14 may be separated by a shelf 24. As

will be discussed in more detail below, the shelf 24 may present a floor surface for each of the
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pockets 16.

[0023] Embodiments of the present invention may provide for the chew treat 10 to be
formed in various geometrical shapes. For instance, as illustrated in Figs. 1-4, the chew treat 10
may be formed as a hexagon, which includes six outer walls 20. As illustrated in Figs. 5-8, the
chew treat 10 may, alternatively, be formed in other geometric shapes, such as triangles (Fig. 6),
rectangles and/or squares (Fig. 7), circles (Fig. 8), stars (Fig. 9) or the like. Furthermore, it should
be understood that other geometric shapes may be used as well, such as zig-zag shaped, bone
shaped, animal shaped, etc. Nevertheless, as will be described in more detail below, certain
geometric shapes will enhance the ability of the chew treat 10 to have a high surface area to
volume ratio, which may be preferable for certain embodiments of the present invention.

[0024] The chew treats 10 of embodiments of the present invention can be formed in
a variety of sizes, depending on the animals to which the chew treats will be provided, and
specifically, depending on the sizes of those animals. For instance, in cases in which the animals
are dogs, the chew treats 10 can be formed in at least four different sizes, with each size being
directed to a different size and/or class of dogs. For example, a small size chew treat 10 can be
used with small-sized dogs (e.g., under 25 pounds ( 11.34 kg)), a regular size chew treat 10 can
be used with regular-sized dogs (e.g., 25 to 60 pounds (11.34 to 27.22 kg)), a large size chew
treat 10 can be used with large-sized dogs (e.g., 60 to 100 pounds (27.22 to 45.36 kg)), and a
jumbo size chew treat 10 can be used with a jumbo-sized dog (e.g., over 100 pounds (45.36 kg)).
Embodiments of the present invention may also include other sizes of chew treats 10 that can be
used with other sizes and/or classes of animals, as may be required.

[0025] With reference to Fig. 3, the chew treats 10 may have an overall diameter D
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(i.e., an overall width), which is based on the size of the chew treat 10 and/or on the particular
sizes and/or classes of animals to which the chew treat 10 is to be given. Specifically, the
particular chew treat 10 provided to an animal should have a diameter D that is wider than the
animal’s throat, so as to prevent the animal from gulping or swallowing the chew treat 10 whole.
Furthermore, such a wide diameter D of the chew treat 10 will provide for extra material to be
included within the chew treat 10, thereby requiring extra chew time for the animal to chew the
chew treat 10 and increasing the dental cleaning efficacy. Given the previously-described size
categories of chew treats 10, the overall diameter D of the chew treats 10 may be as follows:
small size chew treats 10 may have diameters D between 1.750 to 0.500 inches (4.445 to
1.27 c¢m), between 1.500 to 0.600 inches (3.810 to 1.524 cm), or between 1.250 to 0.750 inches
(3.175 to 1.905 cm); regular size chew treats 10 may have diameters D between 2.500 to 1.250
inches (6.350 to 3.175 cm), between 2.100 to 1.500 inches (5.334 to 3.810 cm), or between
1.900 to 1.600 inches (4.826 to 4.064 cm); large size chew treats 10 may have diameters D
between 4.000 to 2.250 inches (10.160 to 5.715 cm), between 3.750 to 2.750 inches (9.525 to
6.985 cm), or between 3.400 to 2.500 inches (8.636 to 6.350 cm); and jumbo size chew treats 10
may have diameters D between 5.000 to 3.000 inches (12.700 to 7.620 cm), between 4.000 to
3.250 inches (10.160 to 8.255 c¢m), or between 3.750 to 3.500 inches (9.525 to 8.890 cm).
[0026] Similarly, with reference to Fig. 4, the chew treats 10 may have an overall
thickness T that is based on the size of the chew treat 10 and/or on the particular sizes and/or
classes of animals to which the chew treat 10 is to be given. With respect to the above-described
size categories of chew treats 10, the overall thickness T the chew treats 10 may be as follows:

small size chew treats 10 may have thicknesses T between 0.800 to 0.250 inches (2.032 to 0.635
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cm), between 0.650 to 0.300 inches (1.651 to 0.762 cm), or between 0.550 to 0.350 inches (1.397
to 0.889 cm); regular size chew treats 10 may have thicknesses T between 1.050 to 0.350 inches
(2.667 to 0.889 cm), between 0.900 to 0.500 inches (2.286 to 1.270 cm), or between 0.750 to
6.550 inches (1.905 to 1.397 cm); large size chew treats 10 may have thicknesses T between
1.200 to 0.400 inches (3.048 to 1.016 cm), between 1.000 to 0.600 inches (2.540 to 1.524 cm), or
between 0.850 to 0.650 inches (2.159 to 1.651 cm); and jumbo size chew treats 10 may have
thicknesses T between 1.500 to 0.500 inches (3.810 to 1.270 ¢cm), between 1.250 to 0.600 inches
(3.175 to 1.524 ¢m), or between 1.000 to 0.750 inches (2.540 to 1.905 cm).

[0027] Turning to the pockets 16, in some embodiments, the pockets 16 will have a
shape that corresponds with the overall shape of the chew treat 10. The shape of the pockets 16
may generally be defined by the inner walls 22 and/or the outer walls 20 of the chew treat 10. As
such, the inner walls 22 and/or outer walls 20 may be formed with shapes that correspond with
the overall shape of the chew treat. For instance, as illustrated in Figs. 1-3, embodiments in
which the chew treat 10 is hexagonal, the pockets 16 may also be hexagonal. As such, the chew
treat 10 may be formed as a honeycomb structure. Specifically, as shown in Figs. 1-3, a given
pocket 16 may be presented by six inner walls 22 and the floor surface presented by shelf 24,
with the floor surface being described in more detail below. In some embodiments, as illustrated
in Figs. 1-3, each of the six inner walls 22 of a given pocket 16 may be generally parallel with a
given outer wall 20 of the chew treat 10, such that both the overall shape of the chew treat 10 and
the give pocket 16 are hexagonal. As previously described, the chew treat 10 may have other
shapes, such as triangular, rectangular, circular, star-shaped, etc. In such embodiments, the

pockets 16 may likewise be formed in such other shapes, i.e., triangular, rectangular, circular,
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star-shéped, etc. (See, e.g., Figs. 5-9). In other embodiments, the pockets 16 may have shapes
that are different from that of the overall shape of the chew treat 10. For instance, in some
embodiments, the chew treat 10 may have a given geometric shape (e.g., hexagonal) and at least
a portion of the pockets 16 may be rectangular, such as formed by parallel, straight inner walls
22.

[0028] Nevertheless, in certain embodiments, it may be preferable for the pockets 16
to have the same shape as the overall shape of the chew treat 10, as such embodiments may
increase the overall strength of the chew treat 10 and/or may increase the surface area to volume
ratio of the chew treat 10. For instance, a hexagonal-shaped chew treat 10 with a plurality of
hexagonal-shaped pockets 16, as shown in Figs. 1-4, may be preferable because wall thicknesses
Wt (See Fig. 4) of the inner walls 22 and/or the outer walls 20 can be made generally uniform
throughout the chew treat 10. As such, the surface area to volume ratio of the chew treat 10 can
be maximized by reducing the amount of material required to be included within the chew treat
10 between the pockets 16. Furthermore, the honeycomb structure of the hexagonal-shaped
pockets 16 can enhance the strength of the chew treat 10. Specifically, a chew treat 10 with a
honeycomb structure may include high out-of-plane compression strengths and shear properties.
Embodiments of the present invention provide for the strength of the chew treat 10 to be high
even while the thicknesses of the inner walls 22 and/or outer walls 20 may be thin. Some of such
properties can similarly be realized by using triangular or square shaped chew treats 10 and
pockets 16.

[0029] In some embodiments, both the first and second sides 12, 14 of the chew treat

10 may comprise pockets 16. Certain embodiments may provide for the first and second sides 12,
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14 to be generally symmetrical, such that the first and second sides 12, 14 are virtually identical.
As such, and as illustrated by Fig. 4, a pocket 16 formed on the first side 12 of the chew treat
may have a given depth Pd terminating at the shelf 24, and particularly at a floor surface 28
presented by the shelf 24 on the first side 12 of the chew treat 10. Similarly, a corresponding
pocket 16' formed on the second side 14 of the chew treat 10 may have a given depth Pd’
terminating at the shelf 24, and particularly at a floor surface 28' presented by the shelf 24 on the
second side 14 of the chew treat 10. In some embodiments, as shown in Fig. 4, the pockets 16,
16” on each of the first and second sides 14, 16 may be aligned with each other. In other
embodiments, the pockets 16 on the first side 12 may be misaligned with the pockets 16” on the
second side 14. In addition, the number of pockets 16 formed on the first side 12 may, in some
embodiments, be more or less than the number of pockets 16’ formed on the second side 14.
Furthermore, in some embodiments, the pockets 16 on the first side 12 may be formed with a
different shape than the shape of the pockets 16 on the second side 14. In still further
embodiments, the depth Pd of the pockets 16 of the first side 12 may be more or less than the
depth Pd’ of the pockets 16’ on the second side 14.

[0030] In certain embodiments, the floor surfaces 28 and 28' are each formed by the
shelf 24, such that the floor surfaces 28, 28° of the pockets 16, 16' share a common structure (i.e.,
shelf24). In such embodiments, the pockets 16, 16' do not create openings or holes which would
extend all of the way through the thickness T of the chew treats 10. In particular, in such
embodiments, the combined depths of the pockets 16, 16° (i.e., Pd + Pd’) is less than the
thickness T of the chew treat 10. While such a configuration of the solid shelf 24 may add to the

overall strength of the chew treat 10, other embodiments of the present invention may include at

10
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least one or more openings or holes extending through the shelf 24 between the pockets 16, 16°.
When one or more openings or holes extend through the shelf 24, the shelf 24 will not be solid
but may, nonetheless, be configured as a base from which the walls 20, 22 extend.

[0031] in some embodiments, the wall thicknesses Wt of the inner walls 22 and/or
the outer walls 20 will be based on the size of the chew treat 10 and/or on the particular size
and/or class of animal to which the chew treat 10 is to be given. The wall thickness Wt can
provide for the overall strength of the chew treat 10, while simultaneously facilitating the ability
ofthe chew treat 10 to effectively floss the animal’s teeth by being appropriately sized for fitting
between adjacent teeth in an animal’s mouth. In addition, the wall thickness Wt allows for any
sizeable parts swallowed by a “gulping™ animal to dissolve more quickly, with greater solubility.
The wall thickness Wt also allows for the nutrients to be digested more rapidly by the animal’s
stomach acids. This configuration also helps avoid esophageal and intestinal blockages. In
particular, configuration of the wall thicknesses Wt provides a high surface area to volume ratio,
which can facilitate solubility and digestion of the chew treat. Given the previously-described
size categories of chew treats 10, the wall thicknesses Wt of the chew treats 10 may be as
follows: small size chew treats 10 may have wall thicknesses Wt between 0.100 to 0.035 inches
{(0.254 to 0.089 cm), between 0.080 to 0.040 inches (0.203 to 0.102 ¢m), or between 0.070 to
0.050 inches (0.178 to 0.127 cm); regular size chew treats 10 may have wall thicknesses Wt
between 0.150 to 0.050 inches (0.381 to 0.127 cm), between 0.090 to 0.060 inches (0.229 to
0.152 cm), or between 0.075 to 0.060 inches (0.191 to 0.152 cm); large size chew treats 10 may
have wall thicknesses Wt between 0.250 to 0.040 inches (0.635 to 0.102 cm), between 0.100 to

0.050 inches (0.254 to 0.127 cm), or between 0.090 to 0.065 inches (0.229 to 0.165 cm); and
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jumbo size chew treats 10 may have wall thicknesses Wt between 0.350 to 0.065 inches (0.889 to
0.165 cm), between 0.180 to 0.070 inches (0.457 to 0.178 cm), or between 0.110 to 0.075 inches
(0.279 to 0.191 cm). In certain embodiments, it should be understood that the wall thicknesses
Wt for the inner walls 22 may be different than the wall thicknesses for the outer walls 20. For
instance, in some embodiments, the inner walls 22 may have thicknesses Wt that are less than
thicknesses Wt of the outer walls 20. In other embodiments, the inner walls 22 may have
thicknesses Wt that are greater than thicknesses Wt of the outer walls 20.

[0032] Remaining with Fig. 4, a pocket width Pw of'the pockets 16, either on the first
or second side 12, 14, may be based on the size of the chew treat 10 and/or on the particular size
and/or class of animal to which the chew treat 10 is to be given. The pocket width Pw can
provide for an animal’s tooth to be received within a pocket 16, so as to facilitate the ability of
the chew treat 10 to clean the animal's teeth as the chew treat 10 is being consumed.
Furthermore, the pocket width Pw provides a high surface area to volume ratio, which can
facilitate solubility and digestion of the chew treat. Given the previously-described size
categories of chew treats 10, the pocket width Pw of the chew treats 10 may be as follows: small
size chew treats 10 may have pocket widths Pw between 0.160 to 0.275 inches (0.406 to
0.699 cm), between 0.180 to 0.250 inches (0.457 t0 0.635 cm), or between 0.190 to 0.200 inches
{0.483 to 0.508 cm); regular size chew treats 10 may have pocket widths Pw between 0.275 to
0.425 inches (0.699 to 1.080 ¢cm), between 0.290 to 0.375 inches (0.737 to 0.953 cm), or between
0.300to 0.350 inches (0.762 to 0.889 cm); large size chew treats 10 may have pocket widths Pw
between 0.250 to 0.475 inches (0.635 to 1.207 cm), between 0.350 to 0.450 inches (0.889 to

1.143 cm), or between 0.375 to 0.440 inches (0.953 to 1.118 cm); and jumbo size chew treats 10

12
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may have pocket widths Pw between 0.275 to 0.500 inches (0.699 to 1.270 cm), between 0.350
to 0.475 inches (0.889 to 1.207 cm), or between 0.375 to 0.460 inches (0.953 to 1.168 cm).
[0033] With continued reference to Fig. 4, the depth Pd of the pockets 16, either on
the first or second side 12, 14, may be based on the size of the chew treat 10 and/or on the
particular size and/or class of animal to which the chew treat 10 is to be given. The depth Pd of
the pockets 16 can provide for an animal’s tooth to be received within a pocket 16, so as to
facilitate the ability of the chew treat 10 to clean the animal’s teeth as the chew treat 10 is being
consumed. In particular, the depth Pd allows for the walls 20, 22 to be sufficiently received
within the space between an animal’s teeth, such that the walls 20, 22 can floss between the
animal’s teeth. Furthermore, the depth Pd provides a high surface area to volume ratio, which can
facilitate solubility and digestion éf the chew treat 10. Given the previously-described size
categories of chew treats 10, the depths Pd of the pockets 16 of the chew treats 10 may be as
follows: small size chew treats 10 may have pocket depths Pd between 0.100 to 0.350 inches
(0.254 to 0.889 cm), Between 0.150 to 0.275 inches (0.381 to 0.699 cm), or between 0.200 to
0.250 inches (0.508 to 0.635 cm); regular size chew treats 10 may have pocket depths Pd
between 0.125 to 0.450 inches (0.318 to 1.143 cm), between 0.150 to 0.375 inches (0.381 to
0.953 cm), or between 0.215 to 0.350 inches (0.546 to 0.889 cm); large size chew treats 10 may
have pocket depths Pd between 0.225 to 0.550 inches (0.572 to 1.397 cm), between 0.250 to
0.500 inches (0.635 to 1.270 cm), or between 0.300 to 0.400 inches (0.762 to 1.041 cm); and
jumbo size chew treats 10 may have pocket depths Pd between 0.100 to 0.550 inches (0.254 to
1.397 cm), between 0.275 to 0.550 inches (0.699 to 1.397 cm), or between 0.330 to 0.500 inches

(0.838 to 1.270 cm).
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[0034] Given the dimensions of the chew treats 10 described above, embodiments of
the present invention provide for the chew treats 10 to have very high surface area to volume
ratios. In particular, some embodiments provide for the surface area to volume ratio (as measured
by “square inches:cubic inches™) to be at least 12:1, at least 13:1, at least 14:1, at least 15:1, at
least 16:1, at least 17:1, at least 18:1, at least 19:1, at least 20:1, at least 21:1, at least 22:1, at
least 23:1, at least 24:1, or at least 25:1. When measured on a “square cm:cubic cm™ basis, such
ratios may be atleast 4.7:1, atleast 5.1:1, atleast 5.5:1, at least 5.9:1, at least 6.3:1, at least 6.7:1,
atleast 7.1:1, atleast 7.5:1, at least 7.9:1, at least 8.3:1, at least 8.7:1, atleast 9.1:1, at least 9.4:1,
or at least 9.8:1. For comparison, a flat-surfaced, cylindrical object having a diameter of 5 inches
and a thickness of 1.5 inches would have a surface area of less than 2:1 (as measured by “square
inches:cubic inches™) or 0.8:1 (as measured on a “square cm:cubic cm™).

[0035] Furthermore, in some embodiments, a surface of the chew treat 10 may
include micro-holes 30 on and/or through at least a portion of the surface of the chew treat 10, as
is illustrated in Fig. 5. In some embodiments, the micro-holes 30 will form openings on the
surface of the chew treat 10, with such micro-holes 30 having diameters of between 0.0100 to
0.0001 inches (0.27940 to 0.00245 mm), between 0.0050 to 0.0005 inches (0.12700 to 0.01270
mm), or between 0.0025 to 0.0007 inches (0.0635 to 0.01778 mm). Embodiments of the present
invention provide for the micro-holes 30 to enhance the dental cleaning properties of the chew
treat, by allowing the surface of the chew treat 10 to more effectively scrub against the animal’s
teeth as the chew treat 10 is being chewed.

[0036] Embodiments of the present invention provide for the chew treat 10 to be

highly palatable and healthy to animals. In particular, the chew treats 10 may be formed with
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wholesome and nutritional ingredients that enhance the overall health of animals, while
maintaining the palatability of the chew treats 10. Highly palatable chew treats 10 will promote
the willingness of animals to chew the chew treats 10, which positively impact the cleaning and
flossing of the teeth. In addition, the ingredients from which the chew treats 10 are formed may
reduce halitosis and fecal odor of the animal. Furthermore, one or more of the ingredients
included within the chew treat 10 can enhance the shine of the coat, or promote joint health, or
enhance the health of the animal’s eyes, heart, lung or immune system. In further embodiments,
ingredients that provide flea and tick repellant functionality can also be included as ingredients of
the chew treat 10.

[0037] Embodiments of the present invention include a manufacturing process for
making a chew treat, such as the chew treats 10 illustrated in the figures. In some embodiments,
the process will include stages for mixing, molding, and baking the chew treat 10. For instance,
a first stage may include a mixing stage, in which the ingredients of the chew treat 10 are mixed
and combined. In some embodiments, the mixing may be performed by an extrusion process in
which the ingredients of the chew treats 10 are placed within an extrusion machine for mixing. In
some embodiments, the ingredients that are provided to the extrusion machine for mixing may be
in the form of a plurality of pellets. Thereafter, the mixed ingredients can be extruded from the
extrusion machine to create an extruded product. However, it should be understood that, in some
embodiments, the ingredients may be mixed by other processes, such that an extrusion machine
is not required.

[0038] Next, a second stage of the process may include baking the mixed ingredients

in an injection molding machine mold form to create the chew treat 10. The injection molding
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machine may include a mold form that has a shape corresponding to the shape of the chew treat
10 to be manufactured. For instance, the mold form may be configured to shape the mixed
ingredients to include a first major side and an opposite second major side and a plurality of
walls extending from each of the first and second major sides, with the walls defining a plurality
of pockets. As such, the mixed ingredients can be introduced into the mold form of the injection
molding machine for baking. After baking, the final chew treat 10 can be removed from the mold
form for cooling.

[0039] In use, the chew treat 10 can be provided to an animal, such as a household
pet (e.g., dog or cat), as a nutritional treat. Beneficially, the chew treat 10 also functions to
enhance dental efficacy of the animal. For instance, the plurality of inner pockets 16 as defined
by the inner walls 22 and/or outer walls 20 provide a strong and efficient chew treat 10 that
functions to scrub and floss the animal’s teeth as the animal chews the chew treat 10. Enhanced
dental efficacy is further achieved with the pockets 16 formed on each of the first and second
sides 12, 14 of the chew treat 10, as the animal’s teeth will fit within the pockets 16 during
chewing and will be scraped by the walls 20, 22 of the pockets, so as to clean the sides of the
teeth. Furthermore, the walls 20, 22 are configured to floss between the animal’s tecth.
Specifically, the walls 20, 22 are sized so as to fit between adjacent teeth of an animal to thereby
provide a flossing action between the teeth during chewing. As such, dental efficacy in animals
can be enhanced without the need for dental cleaning under anesthesia.

[0040] In addition, the enhanced strength of the chew treat 10 of embodiments of the
present invention is beneficial because it prolongs chewing time, which functions both to

increase the dental cleaning properties of the chew treat 10, and also increases the enjoyment of
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the chew treat by the pet. Specifically, the chew treat 10, due to its strength and shape, is
designed to reduce gulping whole or large chunks of the chew treats 10, which can lodge in the
throat or cause issues in the digestive tract of animals. Furthermore, the enhanced strength of the
chew treat 10 also reduces potential damage to the chew treat 10 during production, shipping and
shelf handling.

[0041] Given the above, the chew treat 10 functions to clean, scrub, and floss the
animal’s teeth. The configuration of the inner and outer walls 22, 20 provide a high surface area
to volume ratio for the chew treat 10, which functions to enhance dental efficacy and enhanced
digestibility. Furthermore, dental efficacy can be enhanced via the micro holes 30 created
through at least a portion of the chew treat’s 10 surface. The micro-holes 30 also function to
reduce the weight of the chew treat 10 and provide it additional strength characteristics.

[0042] In addition, the configuration of the inner and outer walls 22, 20 enhances
solubility of the chew treat 10 to thereby speed digestion. Such solubility can be beneficial if the
animal does not chew the chew treat 10 adequately. Furthermore, the combination of the wide
overall diameter D of the chew treat 10 and the reduced thickness T of the inner and outer walls
22, 20 reduce the potential for eéophageal and intestinal blockages of the chew treat 10.

Example:

[0043] In an example of one embodiment of the present invention, an innovative
formula for a pet chew treat 10 with a three inch diameter D was injection molded according to
the manufacturing process described above. The chew treat 10 was formed with a hexagonal
shape (as illustrated in Figs. 1-4) and included outer walls 20, inner walls 22, and a plurality of

hexagon-shaped pockets 16 on each ofits first and second sides 12, 14. In the present example,
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the density of the chew treat 10 was 0.578 ounces per cubic inch (0.001 grams per cubic
millimeter), with such density being based on the mixture of the ingredients and the injection
molded baking process. Additionally, the mass of the chew treat 10 was 1.666 ounces (47.225
grams), which provided a volume of 2.882 cubic inches (47.228 cubic cm).

[0044] The resulting surface area to volume ratio of the prepared chew treat 10 was
found to be quite high. Specifically the surface area was found to be 53.947 square inches
(348.045 square cm) and the volume was 2.882 cubic inches (47.228 cubic cm), which resulted
in a surface area to volume ratio of about 18.7:1 when measured in inches (7.4:1 when measured
in cm). To provide a comparison, a smooth cube having a volume of 2.882 would have a surface
area to volume ratio of about 4.2:1 when measured in inches (1.7:1 when measured in cm).

[0045] Although this invention has been described with its preferred embodiment(s),
it is noted that equivalents may be employed and substitutions made herein without departing
from the scope of the invention.

[0046] The inventors hereby state their intent to rely on the Doctrine of Equivalents
to determine and assess the reasonably fair scope of the present invention as it pertains to any
apparatus not materially departing from but outside the literal scope of the invention as set forth

in the following claims.
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CLAIMS:

1. A chew treat for cleaning a dog's teeth, said chew treat comprising:
a first major side and an opposite second major side separated by a shelf;,
a plurality of walls extending outward from the shelf on each of said first and second major
sides, wherein said walls define a plurality of pockets on each of said first and second major sides;
wherein each of said pockets comprises an enclosed space surrounded by the walls
that define the pocket, said pocket being configured to receive a tooth of a dog within the
enclosed space as the dog chews said chew treat to clean the surfaces of the tooth and such
that a portion of the walls defining the pocket is inserted between the tooth and one or more
adjacent teeth of the dog so as to floss between the tooth and one or more adjacent teeth; and
wherein said pockets have a maximum width that is less than an overall diameter of

said chew treat and wherein said chew treat has a surface area to volume ratio of at least

12:1.
2. The chew treat of claim 1, wherein said pockets are configured in a hexagonal shape.
3. The chew treat of claim 1, wherein the chew treat is selected from the group consisting of a

small treat having said overall diameter ranging from 0.5 to 1.750 inches, a regular treat having said
overall diameter ranging from 1.25 to 2.5 inches, a large treat having said overall diameter ranging
from 2.25 to 4.0 inches, and a jumbo treat having said overall diameter ranging from 3.0 to 5.0

inches.
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4. The chew treat of claim 1, wherein said chew treat is selected from the group consisting of a
small treat having said overall diameter ranging from 0.5 to 1.750 inches and a thickness of said
walls ranging from 0.035 to 0.1 inches, a regular treat having said overall diameter ranging from 1.25
to 2.5 inches and said thickness of said walls ranging from 0.050 to 0.150 inches, a large treat having
said overall diameter ranging from 2.25 to 4.0 inches and said thickness of said walls ranging from
0.040 to 0.250 inches and a jumbo treat having said overall diameter ranging from 3.0 to 5.0 inches

and said thickness of said walls ranging from 0.065 to 0.350 inches.

5. The chew treat of claim 1, wherein said treat is selected from the group consisting of a small
treat having said overall diameter ranging from 0.5 to 1.750 inches, a thickness of said walls ranging
from 0.035 to 0.1 inches and a depth of said pockets ranging from 0.100 to 0.350 inches; a regular
treat having said overall diameter ranging from 1.25 to 2.5 inches, said thickness of said walls
ranging from 0.050 to 0.150 inches and said depth of said pockets ranging from 0.125 to 0.450
inches; a large treat having said overall diameter ranging from 2.25 to 4.0 inches, said thickness of
said walls ranging from 0.040 to 0.250 inches and said depth of said pockets ranging from 0.225 to
0.550 inches; and a jumbo treat having said overall diameter ranging from 3.0 to 5.0 inches, said
thickness of said walls ranging from 0.065 to 0.350 inches and said depth of said pockets ranging

from 0.100 to 0.550 inches.

6. The chew treat of claim 1, wherein said treat is selected from the group consisting of a small
treat having said overall diameter ranging from 0.750 to 1.250 inches, a regular treat having said

overall diameter ranging from 1.6 to 1.9 inches, a large treat having said overall diameter ranging
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from 2.5 to 3.4 inches and a jumbo treat having said overall diameter ranging from 3.5 to 3.75

inches.

7. The chew treat of claim 1, wherein said treat is selected from the group consisting of a small
treat having said overall diameter ranging from 0.750 to 1.250 inches and a thickness of said walls
ranging from 0.050 to 0.070 inches; a regular treat having said overall diameter ranging from 1.6 to
1.9 inches and said thickness of said walls ranging from 0.060 to 0.075 inches; a large treat having
said overall diameter ranging from 2.5 to 3.4 inches and said thickness of said walls ranging from
0.065 t0 0.090 inches and a jumbo treat having said overall diameter ranging from 3.5 to 3.75 inches

and said thickness of said walls ranging from 0.075 to 0.110 inches.

8. The chew treat of claim 1, wherein said treat is selected from the group consisting of a small
treat having said overall diameter ranging from 0.750 to 1.250 inches, a thickness of said walls
ranging from 0.050 to 0.070 inches and a depth of said pockets ranging from 0.200 to 0.250 inches; a
regular treat having said overall diameter ranging from 1.6 to 1.9 inches, said thickness of said walls
ranging from 0.060 to 0.075 inches and said depth of said pockets ranging from 0.215 to 0.350
inches; a large treat having said overall diameter ranging from 2.5 to 3.4 inches, said thickness of
said walls ranging from 0.065 to 0.090 inches and said depth of said pockets ranging from 0.300 to
0.400 inches; and a jumbo treat having said overall diameter ranging from 3.5 to 3.75 inches, said
thickness of said walls ranging from 0.075 to 0.110 inches and said depth of said pockets ranging

from 0.330 to 0.500 inches.
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9. The chew treat of claim 1, wherein said pockets on said first major side are generally aligned
with said pockets on said second major side, and wherein said pockets are further defined by said

shelf.

10. The chew treat of claim 9, wherein said shelf is solid, such that said chew treat does not

include an opening extending entirely through a thickness of said chew treat.

11.  The chew treat of claim 1, wherein a surface of said chew treat comprises a plurality of
micro-holes formed thereon, said micro-holes having diameters ranging in size between 0.0100 to

0.0001 inches.

12.  The chew treat of claim 1, wherein said pockets extend adjacent one another uniformly across

the first and second major sides.

13.  The chew treat of claim 1, wherein said pockets extend adjacent one another uniformly across

the entirety of the first and second major sides.

14.  The chew treat of claim 1, wherein said chew treat is formed by injection molding.

15. A chew treat for cleaning a dog's teeth, said chew treat comprising:

a first major side and an opposite second major side separated by a shelf;

a plurality of walls extending outwardly from the shelf on each of said first and second major
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sides, said walls defining a plurality of hexagonally shaped pockets extending on each of said first

and second major sides;

16.

17.

wherein each of said pockets comprises an enclosed space surrounded by the walls
that define the pocket, said pocket being configured to receive a tooth of a dog within the
enclosed space as the dog chews said chew treat to clean the surfaces of the tooth and such
that a portion of the walls defining the pocket is inserted between the tooth and one or more
adjacent teeth of the dog so as to floss between the tooth and one or more adjacent teeth;

wherein the chew treat has an overall diameter selected from the group consisting
of a small treat having said overall diameter ranging from 0.5 to 1.750 inches, a regular
treat having said overall diameter ranging from 1.25 to 2.5 inches, a large treat having
said overall diameter ranging from 2.25 to 4.0 inches, and a jumbo treat having said
overall diameter ranging from 3.0 to 5.0 inches;

wherein said pockets have a width that is less than said overall diameter of said
chew treat for each size of said chew treat; and

wherein said chew treat has a surface area to volume ratio of at least 12:1.

The chew treat of claim 15, wherein said chew treats are configured in a hexagonal shape.

The chew treat of claim 16, wherein said small treat has a thickness of said walls ranging

from 0.035 to 0.1 inches, said regular treat has said thickness of said walls ranging from 0.050 to

0.150 inches, said large treat has said thickness of said walls ranging from 0.040 to 0.250 inches and

said jumbo treat has said thickness of said walls ranging from 0.065 to 0.350 inches.
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18.  The chew treat of claim 16, wherein said small treat has a depth of said pockets ranging from
0.100 to 0.350 inches; said regular treat has said depth of said pockets ranging from 0.125 to 0.450
inches; said large treat has said depth of said pockets ranging from 0.225 to 0.550 inches; and said

jumbo treat has said depth of said pockets ranging from 0.100 to 0.550 inches.

19.  The chew treat of claim 16, wherein said small treat has said overall diameter ranging from
0.750 to 1.250 inches, said regular treat has said overall diameter ranging from 1.6 to 1.9 inches, said
large treat has said overall diameter ranging from 2.5 to 3.4 inches and said jumbo treat has said

overall diameter ranging from 3.5 to 3.75 inches.

20. The chew treat of claim 19, wherein said small treat has a thickness of said walls ranging
from 0.050 to 0.070 inches, said regular treat has said thickness of said walls ranging from 0.060 to
0.075 inches, said large treat has said thickness of said walls ranging from 0.065 to 0.090 inches and

said jumbo treat has said thickness of said walls ranging from 0.075 to 0.110 inches.

21.  The chew treat of claim 20, wherein said small treat has a depth of said pockets ranging from

0.200 to 0.250 inches; said regular treat has said depth of said pockets ranging from 0.215 to 0.350

inches; said large treat has said depth of said pockets ranging from 0.300 to 0.400 inches; and said

jumbo treat has said depth of said pockets ranging from 0.330 to 0.500 inches.

22.  The chew treat of claim 21, wherein said chew treat is formed by injection molding.
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