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FOOD PRODUCTS AND METHODS OF PREPARING THE SAME

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The priority benefit of U.S. Patent Application No. 62/190,693, filed July 9, 2015, 1s

claimed, and the entire contents thereof are expressly incorporated herein by reference.
FIELD OF THE DISCLOSURE

[0002] The present disclosure generally relates to packaged food products, and more
particularly, instant food products including a flavoring or cooking agent that, during cooking, is

released and mixed with the other contents of the instant food product.
BACKGROUND

[0003] Instant food products generally include a dehydrated food product having a relatively
long shelf life and which can be cooked in a relatively short period of time (e.g., a few minutes)
by adding hot or boiling water. Many instant food products package the dehydrated food product
together with one or more ingredients to improve the taste and/or cooking characteristics of the
dehydrated food product. Examples of such ingredients include powdered seasonings, liquid

seasonings, oil, and other flavoring and cooking agents.

[0004] If stored in direct contact with the dehydrated food product, the ingredients have the
potential to shorten the shelf life of the dehydrated food product. To keep the dehydrated food
product and the ingredients separate prior to use, the ingredients usually are encapsulated within

a packet which provides a barrier between the ingredients and the dehydrated food product.

[0005] Conventional packets are typically made of an inedible, water-insoluble material.
Consequently, the consumer must tear open, empty, and discard the packet prior to cooking.
Performing these tasks is burdensome and diminishes the convenience of the instant food
product. In some cases, the consumer may even be required to use scissors to cut open the
packet. Moreover, requiring the consumer to tear or cut open the packet increases the likelihood

that the ingredients will be spilled.

[0006] The present disclosure sets forth instant food products and methods of their preparation

that address one or more of the challenges or needs mentioned above.
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SUMMARY

[0007] One aspect of the present disclosure includes a packaged product comprised of a
cooking container, a first food product, and a packet filled with a second food product. The
cooking container may have an interior volume, and the first food product and the packet may be
disposed within the sealed interior volume. The packet may be made of a film that is both water-

soluble film and edible.

[0008] Another aspect of the present disclosure provides a method of preparing an instant food
product for consumption. The method may include removing a lid from a cooking container
containing a first food product and a packet filled with a second food product. The packet may
be made of a water-soluble film that is edible. The method may further include adding water to

the cooking container to submerge and dissolve the packet.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Fig. 1 is a cross-sectional view of one embodiment of a packaged product 10

constructed in accordance with principles of the present disclosure.

[0010] Fig. 2 is a top view of the packaged product of Fig. 1 with its removable lid 40 partially
peeled back.

[0011] Fig. 3 is an enlarged cross-sectional view of a packet 18 illustrated in Fig. 1.

[0012] Fig. 4 is a cross-sectional view of another embodiment of a packaged product 60

constructed in accordance with principles of the present disclosure.
DETAILED DESCRIPTION

[0013] Disclosed herein are packaged food products, including instant food products, and
methods of preparing such products for human and/or animal consumption. In general, the
packaged food products according to the present disclosure include a cooking container having a
sealed interior volume and containing at least two food products capable of being sealed. One of
the food products may be a dehydrated food product, such as instant noodles or instant rice,
which can be regenerated relatively quickly (e.g., within a few minutes or seconds) by the
addition of a fluid such as hot or boiling water or even cold or room temperature water. The
other food product may be a flavoring agent, such as seasonings, that modifies the taste of the

dehydrated food product and/or a cooking agent, such as oil or butter, that modifies the cooking
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properties of the dehydrated food product. To keep the food products separate from each other
during storage and distribution, the flavoring and/or cooking agent may be encapsulated within a
packet. The packet may be made of water-soluble material so that the packet dissolves and
releases its contents when water is added to the cooking container. This alleviates the consumer
from having to cut or tear open the packet, thereby improving convenience to the consumer and
reducing the likelihood that the packet contents are spilled outside the packaged product. In
addition to being water-soluble, the packet material may be edible, and even flavorless (at least
to humans), so that the packet has little or no impact on the taste of the cooked food product.
Furthermore, the packet may be positioned between the dehydrated food product and a bottom of
the container so that the packet is obscured from view. Arranging the packet out of sight reduces

the likelihood that consumers will attempt to unnecessarily tear or cut open the packet.

[0014] Each of the foregoing elements of the packaged food product, and methods of its

preparation, will now be described in more detail.

[0015] Fig. 1is across-sectional view of an embodiment of a packaged food product 10
constructed in accordance with principles of the present disclosure. The packaged food product
10 includes a cooking container 12 defining an interior volume 14, a first food product 16
disposed within the interior volume 14, a packet 18 disposed within the interior volume 14, and a
second food product 20 (see Fig. 3) sealed within the packet 18. In at least one embodiment, the
first and second food products 16 and 20 are different substances. More than one packet (e.g.,
two, three, four, or five packets, etc.) may be included in the cooking container 12, and each of
the packets may contain the same or a different food product, for example. The packaged food
product 10 may be sold as a standalone item, or in bulk with plurality of other packaged food
products, in which case the packaged food products may be stowed in secondary packaging such

as a crate or box (not illustrated).

[0016] The cooking container 12 may include a body 30 having a generally flattened bottom
wall 32, so that the cooking container 12 can rest on a flat surface without inadvertently falling
over or rolling away. The body 30 may also have an annular sidewall 34 which extends
upwardly from the bottom wall 32 and terminates at a rim 36 (see Fig. 2). The rim 36 may
define an opening 38 in the top of the cooking container 12, which allows a consumer to add

water or other liquids to the interior volume 14 for cooking purposes, as well as insert a utensil to
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remove the food products 16 and 20 for eating. To seal closed the interior volume 14 of the
cooking container 12 prior to use, a removable lid 40 may attach to and/or sealingly engage the
rim 36. The removable lid 40 may be adhered to the rim 36 by an adhesive which allows the
consumer to tear away the removable lid 40 without causing damage or permanent deformation

to the body 30.

[0017] As shown in Figs. 1 and 2, the cooking container 12 may have a geometric shape
similar to that of an inverted truncated cone. As such, the opening 38 may be circular and the
annular sidewall 34 may be slanted outwardly relative to the vertical direction. Other geometric
shapes are possible including, for example, a cylinder, a rectangular prism, a hemisphere, a non-
symmetrical three-dimensional geometric shape, among others. In some embodiments, the
annular sidewall 34, in whole or in part, may be slanted inwardly relative to the vertical

direction, for example, for gripping and/or decorative purposes.

[0018] The body 30 of the cooking container 12 may be made of a rigid, water-insoluble
material and have a melting, glass transition, and/or crystallization point above that of the
temperature of the water added or heated water temperature anticipated during preparation.
Accordingly, the cooking container 12 may retain its shape during cooking of the food products
16 and 20 with boiling water (100°C). In some embodiments, the material used for the body 30
may be biodegradable. Non-limiting examples of suitable materials for the body 30 include
laminated paper, laminated cardboard, polystyrene, polystyrene foam, biodegradable plastics,
aluminum, and steel, among others. The removable lid 40 may be made of the same or a
relatively more flexible material than the material used for the body 30 so that the consumer can

peel away the removable lid 40, as shown in Fig. 2, without deforming the body 30.

[0019] In addition to providing a receptacle in which the first and second food products 16 and
20 can be cooked, the cooking container 12 may also serve a protective packaging for the first
and second food products 16 and 20 during storage and distribution. Additionally, the cooking
container 12 may have a decorative exterior surface providing the trade dress for the packaged

product 10.

[0020]  Still referring to Fig. 1, the first food product 16 may partially or almost entirely fill the
interior volume 14 of the cooking container 12. As compared to the second food product 20, the

first food product 16 may occupy a substantially larger portion (e.g., a majority) of the interior
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volume 14 of the cooking container 12. In some embodiments, the first food product 16 may be
a dehydrated food product which is reconstituted (e.g. rehydrated, and optionally cooked) by the
addition of hot or boiling water, or in other embodiments by addition of cold or room
temperature water. As used herein, “room temperature water” refers to water having a
temperature in a range of approximately (e.g., +10%) 20 to 22 °C. In some embodiments, it may
only take several minutes or seconds for the first food product 16 to be cooked or rehydrated
with boiling or hot water. In some embodiments, the first food product 16 may include a dough-
based product such as noodles, instant noodles, Ramen noodles, etc. Alternatively, or
additionally, the first food product 16 may include rice, instant rice, soup, instant soup,

dehydrated vegetables, dehydrated fruit, and/or dehydrated meat.

[0021] The second food product 20 may be contained entirely within the packet 18 and thus
prevented from mixing or otherwise interacting with the first food product 20 prior to cooking.
In some embodiments, the second food product 20 may function as a flavoring agent that
modifyies the taste of the first food product 16. In other embodiments, the second food product
20 may function as a texture-modifying agent that modifies the texture of the first food product
16. In additional embodiments, the second food product 20 may function as a cooking agent that
modifies cooking characteristics of the first food product 16. The second food product 20 may
have one or more of the aftormentioned properties. The second food product 20 may be in the
form of a powder, solid, gelatin, or liquid, for example. The second food product 20 can be
selected to have a target dissolution rate. The second food product 20 can also be selected based
on itstaste, texture, or cooking modification profile, alone or in combination with the first food
product 16. Non-limiting examples of the second food product 20 include seasoning (e.g., salt,
sugar, pepper, spices, or any combination thereof), oil (e.g., palm oil, sesame oil, olive oil, etc.),
butter, liquid-based soup, egg, milk (powdered or liquid), protein (soy or milk based), soluble

fiber, vitamins, or any combination of the foregoing.

[0022] As illustrated in Fig. 1, the packet 18 may be positioned beneath the first food product
16. In some embodiments, the packet 18 may be positioned in direct contact with the bottom
wall 32 of the cooking container 12. By positioning the packet 18 at or near the bottom wall 32
of the cooking container 12, the packet 18 may be partially or completely obscured from view by
the first food product 16 and allow for submersion of the packet when fluids are added to the

cooking container 12. Accordingly, the packet 18 may not be revealed to the consumer when the
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removable lid 40 is removed and an improved environment for dissolution of the packet 18 and

dispersion of the second food product 20 is provided.

[0023]  Still referring to Fig. 1, the packet 18 may be adhered to a wall of the container 12 by
an adhesive 42, for example the bottom wall 32 and/or the side wall 34. In some embodiments,
the adhesive 42 may be water-soluble. In some embodiments, adhesive 42 may be edible. For
example, the adhesive 42 can be a. polyvinyl alcohol (PVOH)-based adhesive, so that upon
addition of water to the cooking container 12 the adhesive 42 dissolves. The adhesive 42 may
help prevent the packet 18 from migrating to the top of the cooking container 12 as the result of
jostling and/or vibrations experienced by the packaged product 10 during shipping and/or
distribution. Accordingly, the adhesive 42 may help keep the packet 18 hidden beneath the first
food product 16. In alternative embodiments, the packet 18 may not be adhered to the cooking

container 12.

[0024] Referring now to Fig. 3, the packet 18 may enclose the second food product 20 in a
single compartment or in multiple compartment of the same packet and may be formed of one or
more layers of a water-soluble film. The water-soluble film can be edible, in addition to being
water-soluble. In some embodiments, the water-soluble film is one of the commercially
modified PVOH based films sold by MonoSol LLC under the tradename Vivos® films. The
water-soluble film also may be one or more of the films described in U.S. Patent Application
Publication No. 2014/0199460, the entirety of which is hereby expressly incorporated by

reference.

[0025] The embodiment of the packet 18 illustrated in Fig. 3 is formed by an upper layer 50 of
a water-soluble film and a lower layer 52 of a water-soluble film. The upper and lower layers 50
and 52 may be sealed together around a perimeter 56 of the packet 18 using, for example, an
adhesive, heat sealing, vibration welding, ultrasonic welding, solvent welding, or any
combination thereof. The interior volume 54 of the packet may be in a range of approximately
(e.g., £10%) 1.25 mL to 30 mL, or 15 mL to 30 mL, or 25 mL to 30 mL, or 1.25 mL to 15 mL.
The interior volume 54 will be dependent upon the second food product selection. Stronger
flavored materials (e.g., spicy materials) will require less volume than more subtle flavors (e.g.,

fish, herbs and the like) or bulkier materials (e.g., dehydrated vegetables).
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[0026] Each of the upper and lower layers 50 and 52 may have a thickness 58 in a range of
approximately (e.g., £10%) 10 to 60 um, or 20 to 50 um, or 25 to 45 um, or 30 to 45 pm, or 33
to 43 pm, or 35 to 40 um, or 38 um. The thickness 58 may be chosen depending on one or more
factors including, for example, a target dissolution rate or time of the packet 18 in water, the
ability of the second food product 20 to degrade the water-soluble film, and/or other factors
impacting stability, dissolution profile and strength of the film. Preferably, the water-soluble
film has a thickness 58 so that the entirety of the packet 18 dissolves when water is added to the
cooking container 12, and so that no residual, visible pieces of the packet 18 remain in the
cooking container 12 after cooking. Also, to ensure that the entirety of the packet 18 dissolves,
the total weight of the packet 18 (excluding the weight of the second food product 20) may be in
a range of approximately (e.g., £10%) 0.1 mg to 15 g. The total weight of the packet 18 will be
dependent upon the selection of the second food product selection. Dried materials such as
dehydrated food products will be relatively lower in weight while denser materials (e.g., oil) will

be relatively higher in total weight.

[0027]  Various potential compositions of the water-soluble film are described in more detail

below under the section heading entitled “Water-Soluble Films.”

[0028] A method of using the packaged product 10 will now be described. Initially, the
consumer may detach or remove the removable lid 40 from the body 30. Since the packet 18
may be hidden beneath the first food product 16, the consumer may be unable to see the packet
18, and therefore may not attempt to remove the packet 18 from the cooking container 12. Next,
the consumer may add water, or another edible and/or cooking fluid, to the interior volume 14 of
the cooking container 12 submerging the packet 18 and trapping the packet 18 between the first
food product 16 and the bottom wall 32 dissolution of the packet 18 and dispersion of the second
food product 18. In some embodiments, the added water is boiling or above room temperature,
so that further addition of energy to the cooking container 12 is unnecessary. In other
embodiments, room temperature or even cold water may be added to the interior volume 14 of
the cooking container 12. In such embodiments, the cooking container 12 may subsequently be

subjected to further energy (e.g., a microwave, an oven, a stove, etc.) to bring the water to a boil.

[0029] During the heating process, the water may dissolve the water-soluble film of the packet

18. As aresult, the second food product 20 is released from the packet 18 and mixes and/or
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physically interacts with the first food product 16. This step may modify the flavor and/or
cooking characteristics of the first food product 16. As mentioned above, in a preferred
embodiment the water-soluble film(s) used to construct the packet 18 may have a thickness 58
and/or total weight causing the packet 18 to dissolve completely in the water, so that no visible
residual pieces of the packet 18 remain upon the completion of the process. Finally, the
consumer may eat the first and second food products 16 and 20, which may be combined into a

finished food product as a result of the process.

[0030] While the packaged product 10 of the present embodiment employs the removable lid
40 to cover the open end 38 of the cooking container 12, in alternative embodiments, the
removable lid may be omitted, such as the embodiment of a packaged product 60 illustrated in
Fig. 4. Here, the packaged product 60 includes a cooking container 62 formed by a flattened
rigid bottom wall 72 and first and second flexible sidewalls 74 and 76. The first and second

flexible sidewalls 74 and 76 each extend upwardly from the rigid bottom wall 72.

[0031] In some embodiments, an upper end of an inner surface 78 of the first flexible sidewall
74 sealingly engages and/or is connected directly to an upper end of an inner surface 80 of the
second flexible sidewall 76. In some embodiments, the seal may be accomplished using, for
example, an adhesive, heat sealing, vibration welding, ultrasonic welding, solvent welding, or
any combination thereof. This seal may be permanently broken by a consumer by pulling the
first and second flexible sidewalls 74 and 76 away from each other. In other embodiments, such
as the one illustrated in Fig. 4, the upper end of the inner surface 78 of the first flexible sidewall
74 may be connected directly to the upper end of the inner surface 80 of the second flexible
sidewall 76 by a resealing mechanism 82. When engaged, the resealing mechanism 82 may
inhibit or prevent water 84 or other liquid inside the cooking container 62 from leaking through
the upper end of the cooking container 62. The resealing mechanism may include interlocking
plastic strips and/or projections (not illustrated) disposed on one or both of the inner surface 78
of the first flexible sidewall 74 and the inner surface 80 of the second flexible sidewall 76. A
slider (not illustrated) may be provided on the outside of the cooking container 62 which can be
slid back-and-forth to engage and disengage the interlocking plastic strips and/or projections.
Accordingly, the cooking container 62 can be repeatedly opened and closed by the consumer.

This may provide the consumer the ability to reseal the cooking container 62 after eating a
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portion of the cooked first and second food products 16 and 20 and store the leftovers for later

consumption.

[0032] Water-Soluble Films

[0033] Set forth below are various exemplary compositions of water-soluble films used to
construct the packet 18. Some or all of the compositions described below may be safe for human

consumption.

[0034] In some embodiments, the water-soluble films may comprise a water-soluble mixture
of a first water-soluble polymer, a polymer compatibilizer (e.g., a cellulose ether polymer or a
modified starch), and a sugar alcohol plasticizer that is a solid at room temperature. Optionally,
the water-soluble films may be edible. In at least one embodiment, the water-soluble films are
transparent and may have the ability to maintain their transparency for long periods of time. The
water-soluble films of the disclosure herein can have one or more other, optional advantages
including thermoformability (e.g., into packets) and suitable toughness for use as packaging
materials. For example, optional edible embodiments can be designed according to the disclosure
herein to have suitable robustness, for example, for use as packaging. In particular, water-soluble
films according to one class of embodiments of the disclosure can demonstrate unexpectedly

advantageous tear strength and further optionally an unexpectedly advantageous solubility.

[0035] As used herein, the term “comprising” indicates the potential inclusion of other agents,

elements, steps, or features, in addition to those specified.

[0036] As used herein and unless specified otherwise all measurements of PVOH viscosity in
centipoise (cP) are of a 4% solution at 20 °C, and all measurements of carboxymethyl cellulose

viscosity are of a 2% solution at 25 °C.

[0037] As used herein, “substantial transparency” refers to a water-soluble film that, when cast
to a thickness of approximately (e.g., +10%) 2.0 mm, has a measured opacity of approximately
(e.g., £10%) 37.0% or less, as determined by an X-RITE SP60 Series Sphere Spectrophotometer

X-64 colorimeter as described herein, or substantial equivalent, after storing for at least 30 days.

[0038] As used herein, “A% opacity” refers to the change in opacity, as determined by an X-
RITE SP60 Series Sphere Spectrophotometer X-64 colorimeter as described herein, or

9
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substantial equivalent, between the opacity of a film at t=0 after film forming, and the opacity of

the same film after conditioning and storage.

[0039] As used herein, “enhanced transparency” refers to a water-soluble film according to the
disclosure herein that, when cast to a thickness of approximately (e.g., £10%) 2.0 mils,
demonstrates an opacity of 37.0% or less, as determined by an X-RITE SP60 Series Sphere
Spectrophotometer X-64 colorimeter as described herein, or substantially equivalent, optionally

after storing for at least 30 days.

[0040] As used herein, “favorable solubility” refers to a film according to the disclosure herein
that, at approximately (e.g., £10%) 2.0 mils in thickness, completely dissolves in less than 50
seconds, preferably less than 40 and most preferably less than 30 seconds in water at 23 °C

regardless of the thickness intended for use.

[0041] As used herein, “good tear strength” refers to a tear strength of at least 400 g/mil at 23
°C +/- 3 °C and relative humidity (RH) in a range of 35% RH +/- 5% as measured by an Elmdorf
Tearing Tester model number 40043, or equivalent, in accordance with MSTM 107RD Standard
Test Method for Propagation Tear Resistance of Polyvinyl Alcohol Film.

[0042] As used herein and unless specified otherwise, the terms “wt.%” and “wt%” are
intended to refer to the composition of the identified element in “dry” (non water) parts by
weight of the entire film (when applicable) or parts by weight of the entire composition enclosed
within a pouch (when applicable). As used herein and unless specified otherwise, the term “phr”
is intended to refer to the composition of the identified element in parts per one hundred parts

water-soluble PVOH resins.

[0043] Water-soluble films, optional ingredients for use therein, and methods of making the
same are well known in the art. In one class of embodiments, the water-soluble film includes
polyvinyl alcohol (PVOH). PVOH is a synthetic resin generally prepared by the alcoholysis,
usually termed hydrolysis or saponification, of polyvinyl acetate. Fully hydrolyzed PVOH,
wherein virtually all the acetate groups have been converted to alcohol groups, is a strongly
hydrogen-bonded, highly crystalline polymer which dissolves only in hot water -- greater than
approximately (e.g., £10%) 140 °F (60 °C). If a sufficient number of acetate groups are allowed
to remain after the hydrolysis of polyvinyl acetate, the PVOH polymer then being known as
partially hydrolyzed, it is more weakly hydrogen-bonded and less crystalline and is soluble in

10
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cold water -- less than approximately (e.g., £10%) 50 ° F (10 ° C). An intermediate cold/hot
water soluble film can include, for example, intermediate partially-hydrolyzed PVOH (e.g., with
degrees of hydrolysis of approximately (e.g., £10%) 94% to approximately (e.g., £10%) 98%),
and is readily soluble only in warm water— e.g., rapid dissolution at temperatures of
approximately (e.g., £10%) 40 °C and greater. Both fully and partially hydrolyzed PVOH types
are commonly referred to as PVOH homopolymers although the partially hydrolyzed type is

technically a vinyl alcohol-vinyl acetate copolymer.

[0044] The degree of hydrolysis (DH) of the PVOH included in the water-soluble films of the
present disclosure can be approximately (e.g., £10%) 75% to approximately (e.g., +10%) 99%.
As the degree of hydrolysis is reduced, a film made from the resin will have reduced mechanical
strength but faster solubility at temperatures below approximately (e.g., £10%) 20°C. As the
degree of hydrolysis increases, a film made from the resin will tend to be mechanically stronger
and the thermoformability will tend to decrease. The degree of hydrolysis of the PVOH can be
chosen such that the water-solubility of the resin is temperature dependent, and thus the
solubility of a film made from the resin, compatibilizer polymer, and additional ingredients is
also influenced. In one class of embodiments the film is cold water-soluble. A cold water-
soluble film, soluble in water at a temperature of less than 10 °C, can include PVOH with a
degree of hydrolysis in a range of approximately (e.g., +10%) 75% to approximately (e.g.,
+10%) 90%, or in a range of approximately (e.g., £10%) 80% to approximately (e.g., +10%)
90%, or in a range of approximately (e.g., +10%) 85% to approximately (e.g., +10%) 90%. In
another class of embodiments the film is hot water-soluble. For example, a hot water-soluble
film is advantageous for applications such as the packets enclosing a second food product as
described herein. A hot water-soluble film, soluble in water at a temperature of at least
approximately (e.g., £10%) 60 °C, can include PVOH with a degree of hydrolysis of at least
approximately (e.g., £10%) 98%.

[0045]  Other film-forming, water soluble resins for use in addition to or in an alternative to
PVOH can include, but are not limited to modified polyvinyl alcohols, polyacrylates, water-
soluble acrylate copolymers, polyvinyl pyrrolidone, pullulan, water-soluble natural polymers
including, but not limited to, guar gum, xanthan gum, carrageenan, and starch, water-soluble
polymer derivatives including, but not limited to, ethoxylated starch and hydroxypropylated

starch, copolymers of the forgoing and combinations of any of the foregoing.
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[0046] The water-soluble polymers can be included in the film composition in an amount in a
range of approximately (e.g., £10%) 30 wt.% to approximately (e.g., +10%) 90 wt.%, for
example. The weight ratio of the amount of the water-soluble polymer as compared to the
combined amount of all plasticizers, compatibilizing agents, and secondary additives can be in a
range of approximately (e.g., £10%) 0.5 to approximately (e.g., +10%) 9, approximately (e.g.,
+10%) 0.5 to approximately (e.g., +10%) 5, or approximately (e.g., #10%) 1 to 3, or
approximately (e.g., £10%) 1 to 2, for example.

[0047] Water-soluble polymers for use in the films described herein (including, but not limited
to PVOH polymers) can be characterized by a viscosity in a range of approximately (e.g., +10%)
3.0 to approximately (e.g., £10%) 27.0 cP, or approximately (e.g., +10%) 3.0 cP to
approximately (e.g., £10%) 15 cP, or approximately (e.g., £10%) 6.0 to approximately (e.g.,
+10%) 10.0 cP. The viscosity of a PVOH polymer is determined by measuring a freshly made
solution using a Brookfield LV type viscometer with UL adapter as described in British Standard
EN ISO 15023-2:2006 Annex E Brookfield Test method. It is international practice to state the
viscosity of 4% aqueous polyvinyl alcohol solutions at 20 °C. All viscosities specified herein in
cP should be understood to refer to the viscosity of 4% aqueous polyvinyl alcohol solution at 20

°C, unless specified otherwise.

[0048] Itis well known in the art that the viscosity of a PVOH polymer is correlated with the

Mw

weight average molecular weight ( ) of the same PVOH polymer, and often the viscosity is

used as a proxy for MW. Thus, the weight average molecular weight of the water-soluble
polymer can be in a range of approximately (e.g., +10%) 30,000 to approximately (e.g., +10%)
175,000, or approximately (e.g., £10%) 30,000 to approximately (e.g., £10%) 100,000, or
approximately (e.g., £10%) 55,000 to approximately (e.g., £10%) 80,000.

[0049] In one class of embodiments, the molecular weight of the water-soluble polymer is in
the range of approximately (e.g., £10%) 55,000 to approximately (e.g., 10%) 80,000.
Unexpectedly, a water-soluble film according to the disclosure comprising polymers with
molecular weights in the range of approximately (e.g., £10%) 55,000 to approximately (e.g.,
+10%) 80,000, demonstrate enhanced transparency properties. If the molecular weight of the
water-soluble polymer is too high, the resulting water-soluble film does not maintain substantial

transparency.
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[0050] In one type of embodiment, a water-soluble film including a mixture of PVOH (e.g.,
approximately (e.g., £10%) 87.7% hydrolyzed) having a 4% solution viscosity of approximately
(e.g., £10%) 8 cps and 10 phr of sorbitol can demonstrate substantial transparency for 30 days.
In contrast, a water-soluble film including a mixture of PVOH (approximately (e.g., +10%)
87.7% hydrolyzed) having a viscosity of 23 cps and 10 phr of sorbitol demonstrates substantial

transparency for only 4 days.

[0051] In some embodiments, the water-soluble films of the present disclosure can include a
compatibilizing agent for the sugar alcohol plasticizer that is a solid at room temperature. As
used herein, a “compatibilizing agent” is a component that when included in the water-soluble
film in a range of approximately (e.g., £10%) 15 phr to approximately (e.g., £10%) 20 phr (a
ratio of approximately (e.g., £10%) 2:1 to approximately (e.g., £10%) 1:2 to the sugar alcohol
plasticizer that is a solid at room temperature), results in the water-soluble film maintaining
transparency at a sugar alcohol loading that would otherwise cause the water-soluble film to lose
transparency. For example, a water-soluble film including a compatibilizing agent is able to
maintain a A% opacity of 2.0% or less for a longer time period than an otherwise identical film
that does not include the compatibilizing agent. The compatibilizing agent can be included in the
water-soluble films of the present disclosure in a range of approximately (e.g., £10%) 10 phr to
approximately (e.g., £10%) 25 phr, or in a range of approximately (e.g., +10%) 13 phr to
approximately (e.g., £10%) 22 phr, or in a range of approximately (e.g., +10%) 15 phr to
approximately (e.g., £10%) 20 phr. As the amount of compatibilizing agent included in the
water-soluble film is reduced, the water-soluble film tends to lose transparency. As the amount
of compatibilizing agent included in the water-soluble film is increased, the water-soluble film

becomes more brittle and has slower dissolution times.

[0052] Suitable compatibilizers include, but are not limited to, cellulose ethers such as
methylcellulose, hydroxypropyl methylcellulose, carboxymethyl cellulose, salts thereof,
polysaccharides of pectin, polysaccharides of sodium alginate, modified starches such as acid-
modified, hydroxypropylated starches (e.g., Pure-Cote B760 or B790 available from Grain
Processing Corporation, Muscatine, Iowa), hydroxyethyl starches (e.g., Ethylex 2035 available
from Tate & Lyle Ingredients Americas LLC, 2200 E. Eldorado Street, Decater, IL ), and
combinations of any of the foregoing. In one class of embodiments, the compatibilizer

comprises sodium carboxymethyl cellulose (CMC). The degree of substitution of the CMC can
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be from approximately (e.g., £10%) 0.60 to approximately (e.g., £10%) 0.95, for example. As
used herein, “degree of substitution” refers to the number of hydroxyl groups that have been
substituted with a sodium carboxymethyl group (CH,COO(Na)) per monomer unit. In one type
of embodiment, the viscosity of a 2% aqueous solution of CMC is in a range of approximately
(e.g., £10%) 20 to approximately (e.g., £10%) 80 cP, as measured at 25 °C on a Brookfield LVT
viscometer. In another class of embodiments, the compatibilizer comprises a hydroxypropylated
starch. In one type of embodiment, the hydroxypropylated starch can have a 9.1% moisture
content, a pH of approximately (e.g., £10%) 6.3, an ash content of 0.20 wt.% and a protein
content of 0.173 wt.%. In another class of embodiments, the compatibilizing agent comprises a
hydroxyethyl starch. The level of ethoxylation can be from approximately (e.g., £10%) 2 wt.%
to approximately (e.g., £10%) 3 wt.%, for example, as the total weight of the substituent units

divided by the total weight of the polymer.

[0053] Water-soluble films according to the present disclosure further include sugar alcohol
plasticizers that are solids at room temperature. Sugar alcohol plasticizers that are solid at room
temperature include, but are not limited to, isomalt, maltitol, sorbitol, xylitol, erythritol, adonitol,
dulcitol, pentaerythritol, mannitol and combinations thereof. Suitable sugar alcohols are
available from Rochem Intl. (Ronkonkoma, NY), Roquette (Lestrem, France), and Sigma-

Aldrich Co, LLC (St. Louis, MO).

[0054] Sugar alcohol plasticizers that are solid at room temperature can be included in the
water-soluble films of the present disclosure in an amount in a range of approximately (e.g.,
+10%) 5 phr to approximately (e.g., £10%) 35 phr, or approximately (e.g., £10%) 5 phr to
approximately (e.g., £10%) 25 phr, or approximately (e.g., £10%) 10 phr to approximately (e.g.,
+10%) 25 phr, or approximately (e.g., £10%) 10 phr to approximately (e.g., £10%) 25 phr, for
example 10 phr, 15 phr, 20 phr, 25 phr, or 30 phr. A sugar alcohol plasticizer that is a solid at
room temperature can be present in the water-soluble films of the present disclosure in an
amount such that the ratio of compatibilizing agent to sugar alcohol plasticizer that is a solid at
room temperature is in a range of approximately (e.g., £10%) 2:1 to 1:2, for example
approximately (e.g., £10%) 2:1, approximately (e.g., £10%) 1.9:1, approximately (e.g., +10%)
1.8:1, approximately (e.g., +10%) 1.7:1, approximately (e.g., +10%) 1.6:1, approximately (e.g.,
+10%) 1.5:1, approximately (e.g., £10%) 1.4:1, approximately (e.g., +10%) 1.3:1, approximately
(e.g., £10%) 1.2:1, approximately (e.g., +10%) 1.1:1, approximately (e.g., £10%) 1:1,
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approximately (e.g., £10%) 0.9:1, approximately (e.g., +10%) 0.8:1, approximately (e.g., +10%)
0.7:1, approximately (e.g., £10%) 0.6:1 and/or approximately (e.g., £10%) 0.5:1. In some
embodiments, as the amount of sugar alcohol included in the water-soluble film increases, the
transparency of the water-soluble film becomes more negatively affected. As the amount of
sugar alcohol included in the water-soluble film is reduced, the solubility of the water-soluble
film becomes negatively affected. That is, for example, at a constant temperature a {ilm of equal

thickness will take longer to dissolve.

[0055] In one class of embodiments, the sugar alcohol plasticizer that is a solid at room
temperature comprises two or more sugar alcohol plasticizers that are solids at room temperature.
The two or more sugar alcohol plasticizers can be included in the film composition in any
relative amounts. For example, the two or more sugar alcohol plasticizers can be included in the
film composition in equal amounts, or one of the sugar alcohol plasticizers that is a solid at room
temperature can be a minor impurity in another sugar alcohol plasticizer as provided by a
commercial supplier. In another type of embodiment, the sugar alcohol plasticizer that is a solid
at room temperature will include one that has a relatively high heat of fusion (e.g. above 247 J/g,
or above192 J/g) and a second one that has a relatively low heat of fusion (e.g. 247 J/g or less, or

192 J/g or less, respectively).

[0056] In one class of embodiments, the sugar alcohol plasticizer that is a solid at room
temperature is selected from the group consisting of isomalt, maltitol, sorbitol, xylitol, adonitol,
mannitol, and combinations thereof, and further optionally the ratio of compatibilizing agent to
sugar alcohol present in the water-soluble film is approximately (e.g., £10%) 2:1. As described
below, water-soluble film according to this class of embodiments (including the described ratio
of compatibilizing agent to sugar alcohol), cast to approximately (e.g., £10%) 2.0 mils thick,
maintained a A% opacity of 2.0% or less for at least 4 days longer than water-soluble films of a
similar composition except with no compatibilizing agent included, or at least 21 days longer, or

at least 25 days longer.

[0057] In another class of embodiments, the sugar alcohol plasticizer that is a solid at room
temperature is selected from the group consisting of isomalt, maltitol, sorbitol, xylitol, adonitol,
and combinations thereof, and further optionally the ratio of compatibilizing agent to sugar

alcohol present in the water-soluble film is less than 2:1. Water-soluble films according to this

15



WO 2017/007779 PCT/US2016/041023

class of embodiments (including the described ratio of compatibilizing agent to sugar alcohol),
cast to approximately (e.g., £10%) 2.0 mils thick, were shown to maintain a A% opacity of 2.0%
or less for at least 12 days longer than water-soluble films of a similar composition except with

no CMC included, or at least 19 days longer, or at least 23 days longer, or at least 28 days longer.

[0058] Unexpectedly, there was found to be no correlation between the number of carbons,
molecular weight, or structure (linear vs cyclic or structural isomers) of the sugar alcohol and the
compatibilization of the sugar alcohol by the compatibilizing agent. That is, the transparency
enhancement of the water-soluble films that include the compatibilizing agent could not be
predicted based on the number of carbons, molecular weight, or structure (linear vs. cyclic or
structural isomers) of the sugar alcohol. As mentioned above, “enhanced transparency” as used
herein refers to a water-soluble film that demonstrates an opacity of 37.0% or less as measured
by a spectrophotometer, for example, 36.8% or less, or 36.6% or less. Unacceptable amounts of
cloudiness of the water-soluble film results when a water-soluble film has an opacity of 37.2% or
more, 37.3% or more, or 37.4% or more. More unexpectedly, the ability of a given
compatibilizing agent/sugar alcohol combination to result in a water-soluble film with enhanced
transparency (relative to a film with the same sugar alcohol and no compatibilizing agent) can be
predicted based on the heat of fusion of the sugar alcohol. In one class of embodiments
enhanced transparency is demonstrated when a sugar alcohol plasticizer that is a solid at room
temperature characterized by a heat of fusion of approximately (e.g., £10%) 247 J/g or less is
included in a water-soluble film in an amount of approximately (e.g., #10%) 20 phr or less, with
a compatibilizing agent. Suitable sugar alcohol plasticizers that demonstrate enhanced
transparency when included in a water-soluble film with a compatibilizing agent in an amount of
approximately (e.g., £10%) 20 phr or less can include, consist essentially of, or can consist of
one or more of isomalt, maltitol, sorbitol, adonitol, and xylitol, and combinations thereof. For
example, it was shown that a water-soluble film comprising 10 phr of xylitol, having a heat of
fusion of 247 J/g, demonstrated an opacity of 36.6 after 30 days. In contrast, a water-soluble
film comprising 10 phr of pentaerythritol, having a heat of fusion of 289 J/g, demonstrated an
opacity of 38.6 after 30 days and had an undesirable cloudiness. In another, non-exclusive class
of embodiments enhanced transparency is demonstrated when a sugar alcohol plasticizer that is a
solid at room temperature characterized by a heat of fusion of approximately (e.g., £10%) 247

J/g or less and has at least two adjacent, non sterically hindered hydroxyl groups in a common
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plane is included in a water soluble film in an amount of approximately (e.g., £10%) 20 phr or
less. Without intending to be bound by theory, it is believed that the at least two sterically
unhindered adjacent hydroxyl groups in a common plane favors the hydrogen bonding of the
hydroxyls of the sugar alcohol with the hydroxyls of PVOH. Further, without intending to be
bound by theory, it is believed that the hydrogen bonding interactions of the sugar alcohol with
the PVOH stabilizes the sugar alcohols in the film formulation, allowing for a greater loading of
the sugar alcohols characterized by a heat of fusion of 247 J/g or less. In another class of
embodiments, enhanced transparency is demonstrated when a sugar alcohol plasticizer that is a
solid at room temperature characterized by a heat of fusion of approximately (e.g., +10%) 192
J/g or less is included in a water-soluble film in an amount of approximately (e.g., #10%) 25 phr
to approximately (e.g., £10%) 35 phr, or approximately (e.g., +10%) 30 phr, with a
compatibilizing agent. Suitable sugar alcohol plasticizers that demonstrate enhanced
transparency when included in a water-soluble film with a compatibilizing agent in an amount of
approximately (e.g., £10%) 25 phr to approximately (e.g., £10%) 35 phr, or approximately (e.g.,
+10%) 30 phr include, but are not limited to, isomalt, sorbitol, and combinations thereof. For
example, it was shown that a water-soluble film comprising 30 phr of sorbitol, having a heat of
fusion of 192 J/g demonstrated an opacity of 35.7 after 30 days. In contrast, a water-soluble film
comprising 30 phr of adonitol, having a heat of fusion of 232 J/g, had an opacity of 42.4 after 30
days and had an undesirable cloudy appearance. In another, non-exclusive class of embodiments
enhanced transparency is demonstrated when a sugar alcohol plasticizer that is a solid at room
temperature characterized by a heat of fusion of approximately (e.g., £10%) 192 J/g or less and
has at least two adjacent, non sterically hindered hydroxyl groups in a common plane is included
in a water soluble film in an amount of approximately (e.g., £10%) 25 phr to approximately (e.g.,
+10%) 35 phr, for example 30 phr. Without intending to be bound by theory, it is believed that
the at least two sterically unhindered adjacent hydroxyl groups in a common plane favors the
hydrogen bonding of the hydroxyls of the sugar alcohol with the hydroxyls of PVOH. Further,
without intending to be bound by theory, it is believed that the hydrogen bonding interactions of
the sugar alcohol with the PVOH stabilizes the sugar alcohols in the film formulation, allowing

for a greater loading of the sugar alcohols characterized by a heat of fusion of 192 J/g or less.

[0059] In one class of embodiments, the water-soluble film includes a mixture of PVOH,

CMC, xylitol, and sorbitol. The CMC to xylitol ratio can be 3:1, for example, while the ratio of
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compatibilizing agent to total sugar alcohol plasticizer that is a solid at room temperature is in
the range of approximately (e.g., #10%) 2:1 to 1:2. Unexpectedly, a water-soluble film
comprising a 3:1 CMC to xylitol ratio demonstrated both favorable solubility and good tear
strength. As described above, when used herein, “favorable solubility” refers to a film that, at
approximately (e.g., £10%) 2.0 mils thick, completely dissolves in less than 50 seconds,
preferably less than 40 and most preferably less than 30 seconds in water at 23 °C. As used
herein, “good tear strength” refers to a tear strength of at least 400 g/mil as measured by an
Elmdorf Tearing Tester model number 40043, or equivalent as described in the Tear Strength
Measurements section below. Surprisingly, a water-soluble film including a 3:1 ratio of CMC to
xylitol had a faster rate of dissolution than a water-soluble film including a CMC to xylitol ratio
in which the xylitol is the major component. The rate of dissolution of the water-soluble film
including a 3:1 ratio of CMC to xylitol was also comparable to the rate at which a water soluble
film of the same composition, except with no CMC, dissolves. The rate of dissolution of a
water-soluble film comprising CMC and xylitol would be expected to decrease when the amount
of CMC in the water-soluble film increased because CMC has a slower rate of dissolution than

xylitol.

[0060] More unexpectedly, a water-soluble film comprising a 3:1 ratio of CMC to xylitol
demonstrates an increase in tear strength relative to a water-soluble film comprising either CMC
or xylitol alone. Both CMC and xylitol are known to independently reduce the tear strength of
water-soluble films comprised of PVOH. The inclusion of both components in a water-soluble
film would be expected to compound the individual effects, reducing the tear strength of a
PVOH based water soluble film comprising to a level between the PVOH tear strength of a
water-soluble film with CMC only and the PVOH tear strength of a water-soluble film with only
xylitol.

[0061] The water-soluble films according to the present disclosure may include other optional
additive ingredients including, but not limited to, plasticizers that are liquids at room
temperature, surfactants, film formers, antiblocking agents, internal release agents and other

functional ingredients, for example in amounts suitable for their intended purpose.

[0062] Water is recognized as a very efficient plasticizer for PVOH and other polymers;

however, the volatility of water makes its utility limited since polymer films need to have at least
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some resistance (robustness) to a variety of ambient conditions including low and high relative
humidity. Glycerin is much less volatile than water and has been well established as an effective
plasticizer for PVOH and other polymers. Glycerin or other such liquid plasticizers by
themselves can cause surface “sweating” and greasiness if the level used in the film formulation
is too high. This can lead to problems in a film such as unacceptable feel to the hand of the
consumer and even blocking of the film on the roll or in stacks of sheets if the sweating is not
mitigated in some manner, such as powdering of the surface. This could be characterized as over
plasticization. However, if too little plasticizer is added to the film the film may lack sufficient
ductility and flexibility for many end uses, for example to be converted into a final use format

such as pouches.

[0063] Plasticizers that are liquids at room temperature for use in water-soluble films of the
present disclosure include, but are not limited to, glycerol, diglycerol, propylene glycol, ethylene
glycol, diethyleneglycol, triethylene glycol, tetraecthyleneglycol, polyethylene glycols up to MW
400, 2 methyl 1, 3 propane diol, lactic acid and combinations thereof. As less plasticizer is used,
the film becomes more brittle, whereas as more plasticizer is used the film loses tensile strength.
Plasticizers that are liquids at room temperature can be included in the water-soluble films in an
amount in a range of approximately (e.g., £10%) 25 phr to approximately (e.g., £10%) 50 phr, or
from approximately (e.g., £10%) 30 phr to approximately (e.g., £10%) 45 phr, or from
approximately (e.g., £10%) 35 phr to approximately (e.g., £10%) 40 phr, for example.

[0064] Surfactants for use in water-soluble films are well known in the art. Optionally,
surfactants are included to aid in the dispersion of the polymer solution upon casting. Suitable
surfactants for water-soluble films of the present disclosure include, but are not limited to,
dioctyl sodium sulfosuccinate, lactylated fatty acid esters of glycerol and propylene glycol,
lactylic esters of fatty acids, sodium alkyl sulfates, polysorbate 20, polysorbate 60, polysorbate
65, polysorbate 80, lecithin, acetylated fatty acid esters of glycerol and propylene glycol, and
acetylated esters of fatty acids, and combinations thereof. Thus, surfactants can be included in
the water-soluble films in an amount of less than approximately (e.g., #10%) 2 phr, for example
less than approximately (e.g., £10%) 1 phr, or less than approximately (e.g., 10%) 0.5 phr, for

example.
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[0065] A class of embodiments of the water-soluble films according to the present disclosure
is characterized by the water-soluble film being edible. In this class of embodiments the water-
soluble polymers can include, can consist essentially of, or can consist of one or more of PVOH,
modified PVOH, water-soluble natural polymers including, but not limited to, guar gum, xanthan
gum, carrageenan, and starch, water-soluble polymer derivatives including, but not limited to,
ethoxylated starch and hydroxypropylated starch, copolymers of the forgoing, and combinations
of the forgoing. In one class of edible embodiments, the water-soluble polymer is included in the
film composition in the lowest amount possible that will still allow the resulting film to
demonstrate acceptable tear strength, solubility, tensile strength, elongation at break, and energy
to break. Optional ingredients for inclusion in water-soluble films according to the disclosure
include one or more of plasticizers that are liquid at room temperature, surfactants,
compatibilizers, co-polymers, and co-film formers, for example. Liquid plasticizers can include,
consist essentially of, or consist of one or more of glycerol, diglycerol, propylene glycol, low
molecular weight polyethylene glycol (e.g., having a liquid consistency, for example having a
molecular weight such as 200, 300, and 600), monoacetin, triacetin, triethyl citrate, and 1,3-
butanediol. Surfactants can include, consist essentially of, or consist of dioctyl sodium
sulfosuccinate, lactylated fatty acid esters of glycerol and propylene glycol, lactylic esters of
fatty acids, sodium alkyl sulfates, polysorbate 20, polysorbate 60, polysorbate 65, polysorbate
80, lecithin, acetylated fatty acid esters of glycerol and propylene glycol, and acetylated esters of
fatty acids, for example. Film formers can include, consist essentially of, or consist of one or
more of pullulan, pectin, starch, gelatin, and sodium alginates. Other optional ingredients will be
apparent to one of ordinary skill in the art in view of the present disclosure. Components for
inclusion in edible water soluble films can be those designated as “Generally Recognized as
Safe” (GRAS) by the United States Food and Drug Administration, and/or components with
assigned, allowable E-numbers in the European Union, and/or components that are not yet
designated as GRAS or E-numbered but have gone through proper testing and have been

demonstrated as safe for human consumption in the amounts proposed for use in the film.

[0066] Water-soluble films according to the present disclosure can be designed by the
disclosure herein to demonstrate excellent practical toughness. As used herein, “excellent
practical toughness” refers to one or more of tensile strength, elongation at break, and energy to

break values that fall within the ranges described herein, optionally a combination of all three of
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tensile strength, elongation at break, and energy to break values. Thus, according to this aspect
of the invention the water-soluble films according to the present disclosure can have a tensile
strength of at least approximately (e.g., +10%) 10 N/mm?, or greater than approximately (e.g.,
+10%) 12 N/mm?, or greater than approximately (e.g., #10%) 14 N/mm?, or greater than
approximately (e.g., £10%) 16 N/mm? as measured on a Model 5543 Instron® Tensile Tester, or
equivalent, as described in the Tensile Strength Measurement section below. The water-soluble
films according to this aspect of the invention can have an elongation at break value of at least
approximately (e.g., £10%) 250%, or greater than approximately (e.g., £10%) 300%, or greater
than approximately (e.g., £10%) 350%, or greater than approximately (e.g., £10%) 400% as
measured on a Model 5543 Instron® Tensile Tester, or equivalent, as described in the Tensile
Strength Measurement section below. The water-soluble films according to this aspect of the
invention can have an energy to break of at least approximately (e.g., 10%) 0.5 J/mm?, or
greater than approximately (e.g., £10%) 1.0 J/mm?, or greater than approximately (e.g., +10%)
1.23 J/mm? as measured on a Model 5543 Instron® Tensile Tester, or equivalent, as described in
the Tensile Strength Measurement section below. In one class of embodiments, a water-soluble
film according to the disclosure includes PVOH, a CMC compatibilizing agent and a
combination of xylitol and sorbitol as the sugar alcohol plasticizer that is a solid at room
temperature, with a CMC to sugar alcohol plasticizer ratio of approximately (e.g., #10%) 1.1:1.
Water-soluble films according to this embodiment demonstrate good dissolution time at 23 °C,
for example approximately (e.g., +10%) 22.8 seconds, good tensile strength, for example
approximately (e.g., #10%) 21.3 N/mm?, good elongation to break, for example approximately
(e.g., £10%) 467.3%, and good energy to break, for example approximately (e.g., #10%) 1.7
J/mm?. In another class of embodiments, a water-soluble film according to the disclosure
includes PVOH, a modified starch compatibilizing agent and a combination of xylitol and
sorbitol as the sugar alcohol plasticizer that is a solid at room temperature, with a compatibilizing
agent to sugar alcohol plasticizer ratio of approximately (e.g., +10%) 1.1:1. Water-soluble films
according to this embodiment demonstrate good dissolution time at 23 °C, for example
approximately (e.g., £10%) 31.4 seconds, good tensile strength, for example approximately (e.g.,
+10%) 19.6 N/mm?, good elongation to break, for example approximately (e.g., £10%) 497.7%,
and good energy to break, for example approximately (e.g., #10%) 1.5 J/mm®.
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[0067] The water-soluble films can be formed into a water-soluble packet. Packets may be
made using any suitable equipment and method, including the various methods already
commonly known in the art. The water-soluble film optionally can be drawn into a suitable
mold. Heat can be applied to the water-soluble film during the process, to result in a process
commonly known as thermoforming. Water-soluble films according to the present disclosure are
heat sealable. As used herein, “heat sealable” refers to films that when heat sealed at a
temperature in a range of approximately (e.g., £10%) 275 °F to approximately (e.g., £10%) 300
°F (135 °C to approximately (e.g., £10%) 150 °C) do not peel apart by hand without tearing the
film and do not show any indications of degradation (i.e., browning or bubbling) when heat
sealed in a TS-12 Heat Sealer available from Lako Tool & Manufacturing, Inc of Perrysburg,
OH, or equivalent, as described in the Heat Seal Measurements section below. In one class of
embodiments, the heat sealable water-soluble films have a peak load ratio (i.e. a ratio of the seal
peak load to the film peak load) of at least approximately (e.g., +10%) 0.30, at least
approximately (e.g., £10%) 0.32, at least approximately (e.g., £10%) 0.35, or at least
approximately (e.g., £10%) 0.36 as determined by measurements taken on a Model 5543
Instron® Tensile Tester, or equivalent, as described in the Tensile Strength Measurement section
below. Water-soluble films according to the present disclosure are thermoformable. As used
herein, “thermoformable” refers to a water soluble film that has an elongation at approximately
(e.g., £10%) 23 °C and 35% relative humidity of at least approximately (e.g., £10%) 250%, or at
least approximately (e.g., £10%) 300% and is heat stable.

[0068] While several of the foregoing embodiments of the water-soluble film are transparent,
the scope of the present disclosure is not limited to constructing the packet 18 of a transparent
film. In some embodiments, the water-soluble film used to make the packet 18 is opaque or
substantially opaque. In still further embodiments, the water-soluble film may possess a color
that is similar to, or exactly the same, as the color of an inner wall of the cooking container 12 or
62. In one embodiment, the water-soluble film may be white and the inner wall of the cooking
container 12 or 62 may also be white. In still further embodiments, the color of the water-
soluble film may be selected to match the color of the food product 16 inside the cooking

container 12 or 62, so that the two are visually indistinguishable.

[0069] From the foregoing, it can be seen that the present disclosure advantageously provides

instant food products, and methods of their preparation, which are more convenient and simpler
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for consumers to use. The instant food products according to the present disclosure
advantageously include an ingredients packet which dissolves in water and which is edible to the
consumer. Therefore, the consumer is not required to tear open, empty, and/or discard the
ingredients packet prior to cooking the instant food product. Rather, the consumer can simply

add water the packaged product.

[0070] While the invention has been described in connection with various embodiments, it
will be understood that the invention is capable of further modifications. This application is
intended to cover any variations, uses or adaptations of the invention following, in general, the
principles of the invention, and including such departures from the present disclosure as, within

the known and customary practice within the art to which the invention pertains.
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What is claimed is:

1. A packaged product comprising:

a cooking container having an interior volume and an openable end;

a first food product disposed within the sealed interior volume of the cooking container;
and

a packet filled with a second food product and disposed within the sealed interior volume

of the cooking container, the packet being made of a water-soluble film that is edible.

2. The packaged product of claim 1, the packet being positioned beneath at least a
portion of the first food product so that the packet is obscured from view by the first food

product when the openable end of the cooking container is opened.

3. The packaged product of any one of claims 1 or 2, the water-soluble film
comprising a water-soluble mixture of:

a water-soluble resin;

a compatibilizing agent; and

a sugar alcohol plasticizer that is solid at room temperature.

4. The packaged product of claim 3, the water-soluble resin comprising polyvinyl
alcohol or modified polyvinyl alcohol in an amount in a range of approximately 35 to 90 wt. %,

based on a total weight of the water-soluble film.

5. The packaged product of claim 4, the sugar alcohol plasticizer having a heat of
fusion of approximately 247 J/g or less and a concentration in a range of approximately 5 to 35

phr.
6. The packaged product of claim 4, the sugar alcohol plasticizer having a heat of

fusion in a range of approximately 192 J/g to 247 J/g and a concentration of approximately 20

phr or less.
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7. The packaged product of any one of claims 3 to 6 wherein:
the compatibilizing agent comprises carboxymethyl cellulose; and

the sugar alcohol plasticizer comprises xylitol.

8. The packaged product of any one of claims 3 to 7, the water-soluble resin

comprising polyvinyl alcohol.

9. The packaged product of any one of claims 3 to 8, the water-soluble resin
including at least one of: polyvinyl alcohol, modified polyvinyl alcohol, water-soluble natural
polymer, guar gum, xanthan gum, carrageenan, starch, water-soluble polymer derivative,

ethoxylated starch, hydroxypropylated starch, or a copolymer of any one of the foregoing.

10. The packaged product of any one of claims 3 to 9, the water-soluble film having a

thickness in a range of approximately 33 pm to 43 pm.

11. The packaged product of any one of claims 2 to 10, the first food product
including at least one of: instant pasta, instant rice, instant soup, a dough-based food product, or

a dehydrated food product.

12. The packaged product of claim 11, the second food product including at least one
of: oil, sesame oil, palm oil, olive oil, a powdered flavoring agent, a liquid flavoring agent, or

dried vegetables.
13. The packaged product of any one of claims 1 to 12, comprising:
a second packet filled with a third food product and disposed within the cooking

container, the second packet being made of a water-soluble film that is edible.

14. The packaged product of claim 13, the second food product comprising oil and

the third food product comprising a liquid flavoring agent.
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15. The packaged product of any one of claims 2 to 14, comprising a removable lid

attached to and sealing close the openable end of the cooking container.

16. The packaged product of any one of claims 2 to 14, the cooking container
including:

a bottom wall;

a first sidewall and a second sidewall each extending upwardly from the bottom wall; and

an inner surface of the first sidewall removably and sealingly engaging an inner surface

of the second sidewall to seal close the openable end of the cooking container.

17. The packaged product of claim 16, at least one of the inner surface of the first
sidewall or the inner surface of the second sidewall including a resealing mechanism so that the

interior volume of the cooking container can be resealed after the cooking container is opened.

18. A method of preparing an instant food product for consumption, the method
comprising:

removing a lid from a cooking container containing a first food product and a packet
filled with a second food product, wherein the packet is made of a water-soluble film that is
edible; and

adding a cooking fluid comprising water to the cooking container to dissolve the packet,
thereby allowing the dispersion of the second food product with the first food product to form a

finished food product.

19. The method of claim 18, wherein adding cooking fluid to the cooking container

comprises adding hot water to the cooking container.

20. The method of any one of claims 18 or 19, comprising placing the cooking

container in a microwave oven for an amount of time sufficient to bring the water to a boil.
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21. The method of any one of claims 18 to 20, the packet being positioned beneath at
least a portion of the first food product so that the packet is obscured from view by the first food

product when the lid is removed.

22. The method of claim 21, the water-soluble film being substantially transparent
and comprising a water-soluble mixture of:

a water-soluble resin;

a compatibilizing agent; and

a sugar alcohol plasticizer that is solid at room temperature.

23. The method of claim 22, the water-soluble resin comprising polyvinyl alcohol.

24. The method of claim 23, the water-soluble film having a thickness in a range of

approximately 33 pm to 43 pm.

25. The method of any one of claims 18 to 23, the first food product including at least
one of: instant pasta, instant rice, instant soup, a dough-based food product, or a dehydrated food

product.
26. The method of claim 25, the second food product including at least one of: oil,

sesame oil, palm oil, olive oil, a powdered flavoring agent, a liquid flavoring agent, or dried

vegetables.
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