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25  peges of the specification (including claims} are enclosed.

sheet(s) of drawings are enclosed. O Formal 0O Informal
An executed Oath or Declaration and Power of Attorney naming the actual inventors is
enclosed.

The names of parsons believed to be the actual inventors are set forth in the enclosad
unexecuted Oath or Declaration and Power of Attorney-(§1.41(a) and §51.53(b)).

An Assignment of the invonti.on to Kraft Foods Holdings. Inc.. and cover sheet are
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An Information Disclosure Statement is enclosed.

a A Form PTO/SB/OB is anclosed.

a References (coples) listed on the Form PTO/SB/O8 are enclosed.

A Retum Receipt Postcard is enclosed (MPEP §503).

Priority of application number filed on in is claimed under 36 U.S5.C.
§119,

O A certified copy of the priority document is enclosed.

A Computer Program Listing Appendix is enclosed.

O A Transmittal Cover Letter for Computer Program Listing Appendix is enclosed.
O Two (2) Compact Discs are enclosad.

Nucleotide and/or Amino Acid Sequence Submission Is anclosed.

A
O A Computer Readable Copy is enclosed.

A Paper Copy (Identical to Computer Copy} is enclosed.

A Statement Verifying Identity of above Copies is enclosed.

The filing fee Is celculated below:

Eee Celculation For Claims As Filed
Basic Fee $ 770.00
Independent Claims < - 3 = 0 x § 86.00 = § 0.00
Total Claims 37 - 20 = 17 x & 18.00 = ¢ 308.00
Fee for Multiply Dependent Claims $ 290.00

Total Filing Fee $ 1,076.00

Applicant{s) assert entitiameant to Small Entity Status
{37 C.F.R. § 1.27), reducing the Filing Fee by half to: L 0.00

A check in the amount of 8 to cover the filing fee is enclosed.

Charge $_1.078.00 to Deposit Account No. 08-1136.

The payment of the Filing Fee is to ba deferred until tha Declaration is filead. Do not
charge our Deposit Account.
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B A separate written request under 37 C.F.R. 51.138(a){3}), which is a general
authorizstion to treat any concurrent or future reply requiring a petition for an axtansion
of time under 37 C.F.R. §1.1386{a) for its timely submission as incorporating a petition
for an extension of time for the appropriate length of time, is enclosad.

&

The Director is hereby authorized to charge any additional fees which may be requirsd
in this application under 37 C.F.R. §§1.16-1.17 during its entire pendency, or credit any
averpayment, to Deposit Account No. 06-1135. Should no proper paymant be snclased
herawith, the Director is authorized to charge the unpaid amount to Deposit Account No.
08-1136. This sheet is filed in triplicate.

Also enclosed:

Addreass all future communications to CUSTOMER NUMBER 22242.

Date Richgrd A. Kaba
Regiatration No. 30.562

FITCH, EVEN, TABIN & FLANNERY
120 South LaSalle Street, Suite 16800
Chicago, lllincis 60803-3408
Telephona: {312) 6§77-7000
Facaelmile: {(312) ©77-7007

Nongontinaing Utilty £1.83(b)-3-0803
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MULTILAYER EDIBLE MOISTURE BARRIER FOR FOOD PRODUCTS

RELATED APPLICATIONS
The present application Is a continuation-in-part of U.S. Patent
Application Serial Number 10/304,448, filed November 26, 2003, which is
incorporated herein by reference.

FIELD OF INVENTION
The present Invention relates to an edible multliayer molsture barrier
suitable for uee in food products. More particularly, the edible muitilayer
moisture barrier is useful in preventing and/or inhibiting moisture migration
within a mutti-component food product and |s flexible. The edible multilayer

. maoisture barrier of this invention includes a lipid layer and a flexible

hydrophobic Iayer.

BACKGROUND

For many food products, moisture levels must be maintainad if the
product is to exhibit optimum organocleptic properties, quality, and taste.
Moisture migration In finished food products can seriously compromise
quality, stability, and organoleptic properties. In addition, many undesirable
chemical and enzymatic reactions proceed at rates partially govemned by the
moisture content of foods. Exceasive rates of these reactions can promote
deleterious changes in the flavor, color, texture, and nutritive value of food
products.

In multi-component food products, particularly those having
components with different moisture contents and water activities (e.g.,
prepackaged cheese and crackers, prepackaged bagel and cream cheese
products, and the liks), }nobh:m can migrate between adjacent components,
altering the component’s characteristics and organoleptic properties. In
addition to compromising the quality of finished food products, moisture
migration can hinder pmduc:_lion and distribution of food products. Thus, for

-1-
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example, the cheese in a cheese/cracker product could dry out while, at the
same time, the cracker losses its crispness.

One method to prevent moisture migration in foods involves coating
one or more surfaces of the food product with an edible molsture barrier.
Such barriers should have a low moisture permeabliity in order to prevent the
migration of water between areas of differing water activities. In addition, the
barrier should cover the food surface completely, including crevices, and
adhere well to the food product surface. The moisture barrier should be
sufficlently strong, soft, and flexdble to form a continuous surface that will not
crack upon handiing, yet can be easlly penetrated during consumption. In
addition, the barrier film's organoleptic properties of taste, aftertaste, and
mouthfeel should be imperceptibie so that the consumer is not aware of the
barrier when the food product is consumed. Finally, the moisture barrier
should be easy to manufacture and easy to use.

Because lipids, such as oils, fats, and waxes, are composed of
lipophilic water-insoluble molecules capable of forming a water-impervious
structure, they have been investigatad for use in moisture barrier films. With
respect to oleaginous materiale derived from fipids (i.e., sucrose polyesters,
acetylated monoglycerides and the like) and/or other fllm forming lipids, it has
been shown that, uniess an undesirably thick coating is used, the barier is
not sufficlently effective for food products requiring long shelf life. Such film
forming lpids tend to become unstable under normal, practical use condition
and loss film integrity and barrier effectiveness. In addition to structural
Instability, such as oiling off or cracking upon handling or with changes in
temperatures, such lipid-based moisture barriers have disadvantages of being
organoleptically unacceptable since they usually have a greasy or waxy
mouthfeel.

Accordingly, many of the barriers in the art use a watsr-imparmeable
lipid in association with hydrocolloids or polysaccharides (e.g., ailginate,
pectin, cammageenan, celiulose derivatives, starch, starch hydrolysates, and/or
gelatin) to form gel sbructures or crosslinked semi-rigid matrixes to entrap
and/or immobHize the nonaqueous or lipid material. In many cases these

2-
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components are formed as bllayer films. These bilayer films may be precast
and applied to a food surface as a self-aupporting film with the lipid layer
orlented toward the component with highest water activily. See, e.g., U.S.
Patents 4,671,963 (June 9, 1687), 4,880,648 (November 14, 1887), 4,615,971
(April 10, 1890), and 5,130,151 (July 14, 1992).

There are, howeaver, a number of drawbacks assoclated with these
prior art moisture barriers. The hydrocolioids themseives are hydrophilic
and/or water soluble and thus tend to absorb water with time. The absorption
of water by the hydrophilic material in such moisture barriers is greatly
accelerated while the film Is directly In contact with foods having a water
activity (A,) above 0.75. In addition, some hydrocoliolds tend to make the
barriers fairly stiff, requiring the addition of a hydrophilic plasticizer (e.g.,
polyol) to increase flexibility. These plasticizers are often strong moisture
binders themselves thus promoting moisture migration into the barriers and
decreasing structural stabliity and effectiveness of the barriers. Furthermore,
the texture and the required thickness of some of these barriers often make
their presence perceptible and objectionable when the product is consumed.
Additional processing staps (e.g., casting and drying) are required to form
these films, thus making them difficult to use in high speed commercial
production.

The edible moisture barriers provided by the present invention
represents a significant improvement of prior art moisture barriers and
overcomes the problems assoclated with the prior art moisture barmiers.

SUMMARY

The present invention provides an edible multilayer moisture barrier for
food products. This edible multilayer moisture barrier is highly effective in
preventing moisture migration within a muiti-component food product between
food components having different water activities and/or moisture contents at
a given storage temperature. The edible multilayer moisture barrier is
effective for providing a barrier with sufficient mechanical flexdbility to be
organoleptically acceptable with various food types at a range of storage and

-3-
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use temperatures. The edible multilayer maisture barrier can be easlly
applied with commercial equipment. The edible multilayer moisture barrier is
fiexdble and, thus, does not easily crack with handiing or use.

The edible mulitilayer moisture barrier of the present invention Includes
a lipid layer and a flexible hydrophobic layer. Preferably the lipid layer is also
flexible. The lipid layer is formed from a composition comprising 0 to about 35
percent of an edible microparticulated high melting lipid having a melting point
of about 70°C or higher and an edible low melting triglyceride blend having a
meilting point of about 35°C or lower. For purposes of this Invention, an
“edible low melting triglyceride blend” inciudes a single edible low melting
triglyceride and, preferably, mbdures of such triglycerides. Such mixtures of
triglycerides generally include natural .fully or partially hydrogenated edible
fats and olls, fractionated edible fats and oils, and/or non-hydrogenated edible
fats and oil having the appropriate solid fat content (SFC) profile (as detalied
below). Suitable edible low melting triglycerides include oxidatively stable
natural, hydrogenated, and/or fractionated vegetable oils or animal fats
including, for axample, coconut oil, rapeseed oll, soybean oil, paim oll, paim
kemel oil, sunflower oil, com oil, canola oil, cottonseed oil, peanut oil, cocoa
butter, anhydrous mikfat, lard, beef fat, and the like, as well as mbdures
thereof. Preferred edible low melting triglycerides shouki be stable against
oxidation and/or hydrolysis and include canola oil, palm oll, palm kemel oil,
coconut oll, partially hydrogenated soybean oil, and mixtures thereof. In
addition, the lipid layer may also contain up to about 35 percent of an edible
microparticulated high melting lipid having a melting point of about 70EC or
higher. if included in the lipid layer, the edible microparticulated high melting
lipid should not contain sufficient amounts of large particles (generally about
50 microns or greater) to impart a gritty texture of the food product in which
the moisture barrier is used. Preferably, the edible microparticulated high
melting lipid has a volume average particle size (as measured, for example,
using a Horiba LA-800 Laser Particle Sizer from Horiba Instrument, Inc.,
Irvine, CA) of about 10 microns or less (preferably about 1 to abut 5 microns),
wherein at least about 5 percent of the micropariiculated lipid particles have a

-’
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particle size of 1 microns or less. This composition has unique
thermomechanical properties that makes It ideal as an edible moisture barrier
for use in food products.

In an important aspect, the lipid layer provides a barrier where solid fat
content (SFC) doee not change more than about § percent if the storage
temperature changes about $5°C. Changes of greater than about 5 percent,
could compromise the effectiveness of the barmier. In the most important
aspect of the invention, SFC of the lipid layer at the atorage tempemature of
the product is about 50 to about 70 percent, preferably about §5 to about 70
percent, and most preferably about 80 to about 85 percent at the storage
temperature of the product (i.e., about 0 to about 5°C for refrigerated storage
conditions and about 15 to about 25°C for ambient storage conditions). in
order to obtain the desired organoleptic properties, the SFC of the lipid layer
shouki chenge less than about 20 percent at temperatures in the range of
about 20 to 37°C and less than about 35 percent at temperature In the range
of 37 to about 60°C. These characteristics provide a moisture barrier with a
rapid and clean melt and a non-waxy mouthfeel.

Typically, the lipid layer includes about 85 to 100 percent of the edible
low meiting triglyceride bland and 0 to about 35 percent of the edible
microparticulated high meiting lipid. Preferably, the lipid layer contains about
75 to about 85 percent of the adible low meilting triglyceride blend and about 5
to about 25 percent of the edible high meiting lipid; most preferably the
composition contains about 85 to about 82 percent of the edible low meiting
triglyceride blend and about 8 to about 15 percent of the edible high meiting
lipid. The lipid laysr has a thickness of about 50 microns to about 1 mm, and
more preferably about 125 to about 300 microns.

As noted above, the lipid layer may optionally contain a dispersion of
solid particles (i.e., microparticulated high melting lipid). In such cases, the
lipid film preferably containa about 0.1 to about 30 parcent solid particles,
based on the weight of the fipid film. Examples of solid particles that can be
dispersed in the lipid layer Include chocolate, psanut butter, confectionery
cream, and the like as well as mbdures thereof. As also noted, above, the

5
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particle sizxe distribution shouid provida a non-gritty perception when the food
praduct is consumed. Particles can be of any shape and they are dispersed
within the lipid layer composition using conventional mixing techniques and
equipment.

The multilayer edible moisture barrier further includes a flexible
hydrophobic layer. The flexible hydrophobic layer may include waxes, acetic
acid esters of monoglycerides, succinic acids of monoglycerides, citric acid
esters of monoglycerides, propylene glycol monoesters, triglycerides
containing at least one C, to C, fatty acld and at least one C,, to C,, fatty acid,
alpha crystal forming lipids, and mixtures thereof. The flaxible hydrophobic
layer is generally about 50 microns to about 1 mm thick, and preferably about
125 to about 300 microns thick.

The present invention also provides a method for preventing moleture
migration between food components having different moisture levels. in this
aspect, the edible multiayer moisture barrier is particularly effective for use in
muiticomponent foods with at least one component having an A, of greater
than about 0.75. The edible multilayer moisture barrier of the invention has a
low moisture permeabliity, good flexibility, and is easy to manufacture and
used with a variety of food products. The edible multilayer moisture barrier is
specially formulated for intended storage tempevature of the food product and
is effective for covering a food surface completely and providing a bamier that
is sufficlently strong, stable and non-brittle to form a surface that will resiet
cracking during handling and storage (at refrigeration or ambient
temperatures), but is sasily penetrated during consumption. The edible
muttilayer barrier has organoleptic properties of taste, aftertaste, and
mouthfeel that are essentially imperceptible such that the consumer is
unaware of the presence of the barrier when the product Is consumed. The
edible multilayer moisture barrier of the invention Is effective for reducing
moisture migration between food components over 21 days storage by at
least 80 percent, more preferably by at lsast 89 percent, and most preferably
by at lsast 9.9 percent, as compared to food components where no moisture
barrier is present. The adible mullilayer moisture barrier of the invention is

8-
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further effective for increasing refrigerated shelf life of a food product
containing the moisture barrier by at least 8 imes, and more preferably by at
least 16 times, as compared to food product where no moisture barrier is
present. This generally translates into a refrigerated sheif life for a
multicomponent food product of four months or longer.

The present invention also provides a method for reducing moisture
migration between food components. In this aspect, the edible multilayer
moisture barrier is brought into contact with a food component in an amount
effective for reducing moisture migration from one food component to another.
Genenrally, the edible multilayer moisture barrier is applied to the food
component to form an essentially continuous barrier layer at least about 100
microns thick, preferably about 200 microns to about 1 mm thick, and more
preferably about 250 to about 500 microns thick.

DETAILED DESCRIPTION

The edible multilayer moisture barrier of the present invention has
organoleptic properties of taste, aftertaste, and mouthfesl that are
imperceptible such that the consumer is unaware of the prasence of the
barrier when the product is consumed. The multilayer moisture barrier ia
flexible and self-supported which eliminates the need for a base polymer
network/flm, thus eliminating the need for casting, coating or drying with a
polymeric base layer and resuiting undesirable textured defects, such as
hardness or chewiness. Indeed, the edible moisture barrier of the present
invention is rapid and clean melting, is free from residues, and has a creamy
(i.e., smooth), non-wanxy mouthfeel.

Additionally, the edible multilayer moisture barrler compaosition of the
present invention includes a lipid layer that posses a stable network structure
supporiaed by numerous, fine crystalline fat particles which resiat the tendency
to recrysiallize, bloom or crack and provides good stabifity at targeted storage
temperature of the food product. The specific fat/oil ratio defined by SFC is
tallored and maintained for actual storage temperatures. This stable, fine fat
crystal network also help to immobllize liquid oil fraction In the barmier.

-7-
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Overall, this provides a stable, water resistant, nonporous lipid layer resulting
in a more effective barrier and a more stable fat matrix, such that cracking
occurring during cooling and storage may be minimized. Specific SFC s also
designed for rapid melting at body temperatures to impart a pleasant or
nondetectable mouthfeel and for ease of application by, for example,
spraying, brushing or enrobing.

Definitions

Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in
the art to which this invention belongs. All patents and publications referred to
herein are incorporated by reference herein. All percentages or ratios are by
weight unless Indicated otherwise. For purposes of the present invention, the
following tarms are defined below; other terms may be defined elsewhere In
this specification as well.

As used hemin, "barrier* or “moisture barrier” is understood to describe
a thin, essentially continuous structure or layer that is essentially impermeable
to moisture migration through it, and which coats an inner or outer surface of
a food product. The barrier may be described as a coating, film, or
membrane. The barrier can be placed between components having differing
water activitiss within the food product to prevent or significantly reduce
moisture migration between the components or on the outer surface of the
food product to prevent or significantly reduce moisture migration between the
food product and the ambient environment. The moisture barrier of this
intention is designed to be used in direct contact with moist foods and to be
effective against moisture migration through vapor equilibrium and/or liquid
diffusion. For purposes of this invention, in the case of preventing moisture
migration between the food product and the amblent environment, the firat
food component would be considered to be one or more outsr surfaces of the
food product and the second food component would be considerad to be the
ambient environment.

Eanw navidad bv LIBPTO fram tha IFW Imane Datshass on 02/24/2005
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As used herein, "water activity” (A,) Is the ratio of vapor preesure of
water in the food of Interest and vapor pressure of pure water at the same
temperature.

As used herein "lipid" refers to any of a group of substance that In
general are soluble in or miaclble with ether, chloroform, or other organic
solvents for fats and oils (technically, triglycerides of fatty acide, short for
triglycerides) but are practically insoluble in water. Lipids may be classified as
simple lipids, compound lipids or derived lipids. Simple lipids include estars of
fatty acids with alcohols. Fats and oils are esters of fatty acids with glycerol,
and wexss are esiers of fatty acids with alcohols other than glycerol.
Compound liplds include phospholipids, cerebrosides or glycolipids, and
others, such as sphigolipids, and carotenoids. Derived lipids include
subetances derived from natural lipids (simple or compound) and include fatty
ackis, fatty alcohols and sterols, hydrocarbons and emulsifiers (artificially
derived, surface active lipids).

*Fat/oll ratio” or “solid fat content” (SFC) is commonly used to describe
the rheology and phase composition of lipids. Fat is solid at a given
temperature, whereas oil is liquid. The fat/oll ratio of a given lipid is not a
constant but a function of temperature. For example, butter can be regarded
as mainly solid (about 70 percent SFC) at 0°C, plastic (about 15 percent SFC)
at room temperature, and completsly liquid (0 percent SFC) above 40°C.
Therefore, it is possible to tallor a blend of triglycerides that has any fat/oil
ratio at a given temperature(s) (at least in the temperatures of intereat for food
products). When a lipid-based fat crystal control agent is used in the
composition, such agent itself is also often lipid, hence, the actual SFC of a
banier must include the fat and oil fractions from the fat crystal control agent.
Fat/oll ratio in a barrier varies with temperature and is important to barrier
effectivencss and stabliity at actual storage temperature (e.g., about 0 to
about 5°C for refrigerated storage) of food product. It is also an important
aapect of this invention that barrier composition alone without considering its
oxact SFC profile can not provide superior barrier effectivenass. In other
words, an effective barrier composition at ambilent temperature will likely fail at

-
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refrigeration temperature and vice versa If its SFC changes significantly
betwesn about 20 and about 5°C. The fat/olil ratio Is also important for
mouthfeel/sensory acceptability at about 25 to about 37°C, and is important
for ease of application at the temperature (typically greater than about 40°C)
for transport or application (for exampie, spraying).

“Bamrrier effectiveness” was evaluated analytically by a cheese-cup
method. A control was prepared by using a water impermeabie plastic cup

packed with Kraft Velveeta brand proceas cheese (A, = 0.94) and placed ina

constant humidity chamber over saturated magnesium chiorkie solution with
an equilibrium relative humidity of about 33 percent at refrigeration
temperature (about & + 1°C for all exampies). Molsture or weight loss ia
monitored over a 21-day period as a reference point for the comparison of
barrier effectiveness. Too short of a storage time often gives unreliable
results that can not be extrapolated to longer term (for example 4 months)
storage performance. Similarly prepared cheess-cups coated with selected
barrier composition with a thickness of about 300 microns were compared to
control under identical condition in terms of “percent moisture loss” versus
storage time. Average of at least 4 replicates are required and used for
comparison purpose. This method simulates more closaly the actual product
application condition in which the barrier is in direct contact with a moist food
component. Generally, less than about 1 percent molsture loss over a 3 week
period provides an effective moisture barrier.

Ligid | C it
The lipid layer of the edible multilayer moisture barrier of the Invention
includes an edible low meiting lipid blend having a melting point of about 35°C
or lower and having a SFC at targeted storage temperature of the food
product of about 50 to about 70 percent, preferably about 55 to about 70
percent and most preferably about 60 to about 85 percent. For practical
purpose, the low melting lipid preferably comprises a blend of triglycerides of
fatty acids including natursl, (fully or partially) hydrogenated and/or
fractionated edible fats and olla and is referred to "edible low melting

-10-
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triglyceride blend® hereof. For purpose of this invention, the phrases “edible
low metting triglyceride” is Intended to include single triglycerides as well a
mixtures or blends of triglycerides. Modified or synthetic lipids such as
acetylated monoglyceride and paraffin oil may also be used, but less
preferred. Suitable edible low melting triglycerides genarally include a blend
of one or more hydrogenated or non-hydrogenated olls having the desired
SFC profile. Suitable edible low meiting triglycerides include cxddatively
stable, natural, or hydrogenated and/or fractionated vegetable oils or animal
fats including, for example, coconut oll, rapeseed oll, soybean oll, paim oll,
palm kemsl oil, sunfiower oil, com oll, canola oil, cottonseed oil, peanut oll,
cocoa butter, anhydrous milkfat, lard, beef fat, and the like, as well as
mixtures thereof. Preferred edible low metting triglycerides should be stable
against oxidation or hydrolysis and may include canola oil, paim oil, paim
kemel oll, coconut oil, partially hydrogenatad soybean oil, and mixtures
thereof. Selection of low melting triglyceride blend meeting the SFC
specifications of this invention helps to ensure superior barrier effectiveness,
desirable mouthfesel characteristics and acceptable handling properties of the
final barrier composition. For example, the SFC of the barrier composition of
this invention Is aiso design to be no more than about 35 percent at a
temperature above 37 to about 50°C, preferably less than about 20 percent.
in addition, the difference in SFC between about 20°C and 37°C of the barrier

composition Is set at least about 20 percent and preferably more than about
30 percent.

e FVArobDnony A YO AR R Y |

The multilayer edible moisture barrier further includes a flexible
hydrophobic layer. The flexible hydrophobic layer may include waxes, acetic
acid esters of monoglycerides, succinic ackds of monoglycerides, cltric acid
esters of monoglycerides, propylene glycol monoesters, triglycerides
containing at least one C, to C, fatty acid and at least one C,, to C,, fatty acid,
alpha crystal forming lipids, and mixures thereof. The fiexdble hydrophobic

A1-
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layer is generally about 50 microns to about 1 mm thick, and preferably about
125 to about 300 microns thick.

piicAtion of MUliayer MOBIIN BaIeE

The lipid composition is first heated to about 40 to about 50°C at which
nearly all the fate from iow melting triglyceride or blend are melted. The
microparticulated, high meilting lipid, if included in the lipid compoeltion, is not
physically altered or melted. Where inhbbition of moisture migration between
adjacent portions of a food product having different water activities is desired,
the moisture barrier composition can be applied to the contacting surface of
one (or both) portions and allowed to cool to below about 20°C, before the
portions are brought together. The moisture barrier composltion will have a
viacoasity of about 20 to about 2000 ¢cps at a tempenrature of from about 40 to
about 50°C. Where inhibition of molsture migration between a food product
and the ambient environment is desired, the molature barrier composition can
be applied to one or more of the outer surfaces of the food product and
allowed to cool. In an important aspect of the invention, desirable particle
sizes can be obtained without controlled cooling rates due to the use of
microparticulated high meiting lipid. This Is an unexpected advantage over
the use of other types of fat crystal control agents such as high melting waxes
and emuisifiers by first melting such fat crystal control agents in triglyceride
blend. Conventional fat crystal control or seeding agents (e.g., sorbitan
tristearate, polyglycerol esters such as diftriglycerol monao/di-oleats, and the
like) may also be used In combination with faster cooler rates.

Suitable techniques for applying the barrier includa, for axample,
spraying, dipping, pan coating, enrobing, deposition, extrusion, use of a
fluidized bed, and the like. In one embodiment of the invention, the barrier is
applied by immersing the food product, or simply the surface thereof to be
coated, Into a melted or moiten molsture barrier composition, removing the
food product, and allowing the coated product to cool. In another embodiment
of the invention, the moiten film is applied by brushing or otherwise applying
the composition to the desired surface(s) of the product. In still another

-12-
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embodiment, the film can be applied using a spray, including atomized spray,
air-brushing, and the lke. Generally, the edible moisture barrier is applied to
the food component to form an essentially continuous barrier layer at least
about 20 micronas thick, preferably about 100 microns to about 1 mm thick,
and more preferably about 200 to about 500 microns thick.

The flaxible hydrophobic layer is preferably applied over the lipid layer
using similar techniques. Even more preferably, the flexible hydrophobic layer
is applied at a temperature of about 45 to about 80°C and spraying onto the
lipid layer. Preferably, the low melting lipid layer is applied adjacent to the
food having the higher water activity.

Optional Crystal Growth Modifiers

The lipld layer may aiso include, as an optional ingredient, a material
which Is effective for promoting the formation of small, fat crystais (from the
triglyceride blend during cooling. Examples of such optional crystal growth
modifiers include microparticulated high melting lipids, crystal growth inhibiting
agents (e.g., polyglycerol esters, sorbitan tristearats), and the like as well as
mixtures thereof. Microparticulated high melting lipids having a melting point
of about 70°C or higher are generally preferrad for use as crystal growth
modifiers in the present invention. Such crystal growth modifiers inhiblt
crystal growth and, thus, are effective for promoting the formation of small fat
crystals (from the triglyceride blend during cooling). Such small fat crystals
effectively immobilize remaining liquid oll fraction of the triglyceride blend,
thus preventing liquid oll from draining from the fat crystal network. During
subsequent storage, such fat crystal control agents are also effective in
stabilizing the three dimensional solid fat crystal network made of numerous
small fat crystals. The presence of smaller fat crystals generally provides a
better moisture barrier.

K used, the microparticulated high-meiting lipids are present in the lipid
layer composition at a level of about 1 to about 35 percent, and preferably
about 5 to about 15 percent. If used, crystal growth Inhibiting agents are

-13-
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present in the lipid layer composition at a level of about 0.01 to about 1
percent, and preferably about 0.1 to about 0.3 percent.

Preferred edible high meiting lipids have meiting points of about 70°C
or higher, and more preferably about 100°C or higher. For purposes of this
invention, the term "edible high meiting lipids” includes edible iong chain fatty
aclds, their monoglycerides, diglycerides, and triglycerides, their akaline
metal salts, and other derivatives thereof. Other natural or synthetic, food-
approved, high melting lipids or lipid-ike substances such as faity alcohol
(wax), paraffin, and sucrose polyesters can also be used. Generally, the
edible high meilting lipida are formed from long chain fatly acids having at
least about 12 carbon atoms and preferably about 18 to about 24 carbon
atoms; preferably, the long chain fatty acids are saturated. Suitable saturated
long chain fatly acids used to form the edible high melting lipids include, for
example, palmitic, stearic acid, arachidic acid, behenic acid, lignoceric ackd, -
and the like; their derivatives, including, for example, glyceryl monostearate,.
glycerol distearate, glycerol tristerate, calcium stearate, magnesium stearate,
high melting sucrose polyesters, high melting fatty alcohols, high meiting
waxes, high melting phospholipids, and the ke, as well as mixures thereof.

Such high melting lipkds are microparticulated using any conventional
micromililing equipment. Suitable micromilling equipment includes, for
axample, bail mills, colloid mills, fluid energy mills, pin/disk mills, hammer
mills, and the llke. The edible high melting lipid is micromilled at a
temperature of about 40 to about 70°C, preferably about 45 to about 80°C.
The micromliliing Is effective for providing numerous fragments with a particle
size of about 0.1 microns or leas which are believed to be the functional
component responsible for fat crystal control and stabilization. In such
microparticulated high meilting lipid, the volume average particle size as
measured by a Horiba LA-800 laser particle sizer (Horiba Instrument, Inc.
Irvine, CA) Is about 10 microns or less, and preferably about 1 to about 5
microns, with at least about 5 percent of the particles (based on volume basis)
being less than about 0.1 microns, and preferably with about 1 to about 20
percent being less than about 1 microns. Genenally, the particle size is

-14-
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preferably measured at about 20°C by dispersing microparticulated high
melting lipid in soybean ol using a sonicator prior to measurement.

One prefermred microparticulated high metting fat for use in the present
invention is micromilled calcium stearate. Micromilled calcium stearate is
stable, as it has a melting point of about 145°C, is water insoiluble, is an
approved GRAS food ingredient, and has a reasonable cost.

The following exampiles illustrate methods for carrying out the invention
and should be understood to be illustrative of, but not limiting upon, the scope
of the invention which Is defined In the appended claims.

EXAMPLES
EXAMPLE 1. A low melting lipid iayer composition was formed by
blending palm kemel oll (PKO) and canola oil (CO) at a PKO:CO ratio of
about 72:28 at a temperature of 50°C. The solid fat content of the low meilting
lipid layer composition was as indicated in the following table:

Temperature (*) SFC (%)
es5.0
5 64.3
10 0.6
20 38.0
25 16.5

A flexdble hydrophobic layer composition was prepared by blending an
acatylated monoglyceride (Myvacet 7-07K from Quest intemational; melting
point of about 40°C) and anhydrous milkfat in a ratio of about 54:48 at about
80°C. .

Cheese slices (Kraft Cheddar Singles prepared using 2% milk) were
coated on both skies with either the iow melting lipid layer composition
(Control 1) or the flexible hydrophobic layer (Control 2). Application was
canied out by spraying each side of the cheess slice twice at a rate of about 2
g/aide (providing a total of 4 g/side; the first application was allowed to solidify
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before the topcoat was applied) using a Dot Gun Sprayer (CEOQ/C-1100; hhs
Leimaufirags-Systeme GmbH, Krefeki, Germany) operated at about 50°C.
The thickness of barrier material was about 250 microns for each side.

Inventive samples were prepanad by firat spray coating each side of the
cheease slices with about 2 g/side of the low melting lipid laysr composition
using the same technique and conditions as described above, allowing the
low melting lipid layer to solidify, and then spray coating each low melting lipid
layer with about 2 g/side of the flexible hydrophobic layer composition using
the same technique and conditions as described above. The thickness of the
low melting lipid layer was about 125 microns and the thickness of the flexible
hydrophobic layer was about 125 microns, for a total thickness of abut 250
microns on each side.

Half of the samples for each coating composition (i.e., Controls 1 and 2
and Inventive Sample) were severely cracked through controlled deformation
(i.e., bending until the layers visually cracked). Then eech individual sampie
was weighed and then placed on a perforated metal tray which was stored in
a refrigerated 0.33 A_ desiccator. Individual samples were weighed after 1, 2,
and 4 weeks atorage time. _

The resuits are presented in Table 1 below. As can be seen from this
data, the inventive samples preformed significantly better than either control.
Indead, even the “cracked” inventive sample preformed significantly better
than the continuous or "uncracked® control samples. Comparing the “"cracked”
inventive samples with the “cracked” control samples shows dramatic
improvement for the inventive samples. Thus, even if the integrity of inventive
sample is breached, which is iess likely to happen because of its flexible
nature, it would still be expected to preform at high levels to maintain moisture
leveis in food products having components with different water activities.

-16-
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Average Molsturs Loss (%)
Time Control 1 Control 2 inventive S8ample
(days)
Continuous Cracked Continuous Cracked Continuous Cracked
0 0 0 0 0 0 0
8 0.30+0.28 1182016 0.11£0.04 0.17+0.07 -0.08 % 0.004 0.05 £ 0.07
14 0.76 £ 0.54 238013 0.3410.10 04320.16 0.0120.07 0.18120.15
21 0.02+0.72 3.0620.11 0412000 0.58 £0.20 0.0310.07 026022
38 1.32+1.06 425021 0.7020.16 0.87+0.28 0.04 £0.03 0341028
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EXAMPLE 2. An inventive multiiayer moisture barrier (using the
compositions of Example 1) was applied to a dell sliced proceas cheese food

as described Exampie 1. The cheese slices with the inventive moisture
barrier were placed between two shces of white toast. The resulting coid
cheese sandwich was then evaluated using an informal seneory panel. The
inventive moisture barrier was not waxy or gritty and did not exhibit any off-
flavors or other organoleptic properties.

Numerous modifications and variations in practice of the invention are
axpected to occur to those skilled in the art upon consideration of the
foregoing detailed desacription of the invention. Consequently, such
modifications and variations are intended to be included within the scope of
the following claims.

-18-
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WHAT IS CLAIMED IS:

1. A multilayer edible moisture barrier suitable to separate food
components having different water activities in a food product, sald moisture
barrier comprising at least one lipid layer, wherein the at laast one lipid layer
comprises an edible low melting triglyceride blend having a melting point of
35°C or lower; and at least one flexible hydrophobic barier layer.

2. The molsture barrier of claim 1, wherein the at least one lipid layer
further comprises an effective amount of a fat crystal control agent.

3. The moisture barrer of claim 2, wherein the at least one lipid layer
contains about 1 to about 35 percent of the fat crystal control agent and
wherein the fat crystal control agent is an edible microparticulated high
melting lipid having a melting point of 70°C or higher and a volume average
particle size of less than about 10 microns.

4. The moisture barrier of claim 1, wherein the lpid layer has a solld
fat content of from about 50 to about 70 percent at a storage temperature
sulitable for the food product onto which the composition is applied.

5. The moisture barrier of claim 4, wherein the lipid layer has a solid
fat content of from about 55 to about 70 percent at the storage temperature
suitable for the food product onto which the composition is appilied.

6. The moisture barrier of claim 5, wherein the lipid layer has a solid
fat content of from about 60 to about 85 percent at the storage temperature
suitable for the food product onto which the composition is applied.

7. The moisture barmier of claim 1, wherein the lipid layer has a solid
fat content of less than about 3 percent above 37°C.

-19-
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8. The moisture barrier of claim 1, wherein the lipik layer has a soliid
fat content that changes less than about 20 percent between 20°C and 37°C.

9. The maisture barrier of claim 3, wherein the edible microparticulated
high meiting lipid is selectad from the group consisting of stearic acid,
arachidic acld, behenic acid, lignoceric acid, glyceryl monostearate, glycerol
distesrate, glycerol tristearate, calcium stearate, magnesium stearate, high
meiting sucrose polyesters, high melting faity aicohols, high meliting waxes,
high melting phospholipids, and mixtures therecf.

10. The moisture barrier of claim 3, wherein the edible
microparticulated high meiting lipid is calcium steansts.

11. The moisture barrier of claim 1, wherein the edible low melting
triglyceride blend Is selected from the group consisting of natural,
hydrogenated, fractionated and modified coconut oll, palm kemel oil,
rapeseed oil, soybean oil, palm oil, sunflower oil, com oil, canola oll,
cottonseed oll, peanut oll, cocoa butter, anhydrous milkfat, lard, beef fat,
acetylated monoglyceride, and mixtures thereof.

12. The moisture barrier of claim 3, wherein the at least one lipid layer
contains about 5 to about 25 percent of the edible microparticulated high
meilting lipid and wherein the edible microparticulated high meiting lipid has a
melting point of 100°C or higher and a volume average particle size of leas
than about 5 microns.

13. The moisture barrier of claim 12, whenein the at least one lipid

iayer comprises about 5 to about 15 percent of the edible microparticulated
high meiting lipid.

14. The moisture barrier of claim 1, wherein the lipid layer is about 50
microns to about 1 mm thick.

e E— T ———————
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15. The moisture barmier of claim 1, wherein the lipid layer further
comprises a dispersion of solid particles, the solid particles selected from the
group consisting of solid particles of chocolate, peanut butter, confectionery
cream, and mixtures thereof.

16. The moisture barrier of claim 1, wherein the flexible hydrophobic
layer is selected from the group conslsting of waxes, acetic acid esters of
monoglycerides, succinic acida of monoglycerides, citric acid eaters of
monoglycerides, propyiene glycol monoesters, triglycerides containing at least
one C, to C, fatty acid and at least one C,; to C,, fatty acid, alpha crystal
forming lipids, and mixtures thereof.

17. The moisture barrier of claim 3, wherein the flexible hydrophobic
layer Is selected from the group conaisting of waxes, acetic acid esters of
monoglycerides, succinic acida of monoglycerides, citric acid esters of
monoglycerides, propylene glycol monoesters, triglycerides containing at least
one C, to C, faity acid and at least one C,, to C,, fatly acid, alpha crystal
forming lipids, and mixtures thereof.

18. The multilayer edible moisture barrier of claim 16, wherein the
flaxible hydrophobic layer Is about 50 microns to about 1 mm thick.

19. The multilayer edible moisture barrier of claim 17, wherein the
fiexdble hydrophobic layer Is about 50 microns to about 1 mm thick.

20. A method for reducing moisture migration between food /
components having different water activities in a food product, said method
comprising applying an edible multitayer moisture bamrier bstween the food
components, wherein the edible multilayer moisture barrier comprises at least

one lipid layer comprising an edible low melting triglyceride blend having a
melting point of 35°C or lower; and at least one flaxible hydrophobic layer.

-21-
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21. The method of claim 20, wherein the at least one lipid layer has a
solids fat content of from about 50 to about 70 percent at a storage
temperature suitable for the food product onto which the composition is
applied.

22. The method of claim 21, wherein the at least one lipid layer has a
solids fat content of from about 60 to about 85 percent.

23. The method of claim 20, wherein the lipid layer has a solids fat
content of less than about 35 percent above 37°C.

24. The method of claim 20, wherein the lipid layer has a solid fat
content that changes less than about 20 percent between 20°C and 37°C.

25. The method of claim 20, wherein the at least one lipid layer further
comprises a fat cryatal control agent.

28. The method of claim 25, wherein the at least one lipid layer
contains about 1 to about 35 percent of the fat crystal control agent and
wherein the fat crystal control agent is an edible microparticulated high
melting lipikd having a melting point of 70°C or higher and a volume average
particle size of lass than about 10 microns.

27. The method of claim 26, whereln the edible microparticulated high
melting lipid is selectad from the group consisting of stearic acid, arachidic
acld, behenic acid, lignoceric acid, glyceryl monostearate, glycerol distearate,
glycerol tristearats, caicium stearate, magnesium stearate, high melting
sucrose polyesters, high melting fatty alcohols, high meiting waxes, high
meiting phospholipids, and mixtures thereof.

28. The method of claim 27, wherein the edible microparticulated high
melting lipid Is caicium stearate.
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28. The method of claim 20, wherein the edible low melting triglyceride
blend is selected from the group consisting of natural, hydrogenated,
fractionated and modified coconut oll, paim kamel oli, rapeseed oll, soybsan
oil, palm oil, sunflower oil, com oll, canocia oil, cottonseed oll, peanut oil, cocoa
butter, anhydrous milkfat, lard, beef fat, acetylated monogiyceride, and
midures thereof.

30. The method of claim 28, wherein the edible low melting triglyceride
blend is salected from the group conslsting of natural, hydrogenated,
fractionatad and modified coconut oll, paim kernel oll, rapeseed oll, soybean
oll, palm oil, sunfilower oll, com oll, canola oll, cottonseed oil, peanut oil, cocoa
butter, anhydrous milkfat, lard, beef fat, acetylated monoglyceride, and
mixtures thereof.

31. The method of claim 20, wherein the at least one lipid layer
contains about 5 to about 25 percent of the edible microparticulated high
melting lipid and wherein the melting point of the edible microparticulated high
meilting lipid is about 100°C or higher and the volume average particle size of
the edible microparticulated high melting lipid is about § microns or less.

32. The method of claim 20, wherein the lipid layer is about 50 microns
to about 1 mm thick.

33. The method of claim 20, wherein the lipid layer further comprises a
dispersion of solid particles, the solid particles selected from the group
consisting of solid particles of chocolate, peanut butter, confectionery cream
and mixtures thereof.

34. The methad of claim 20, wherein the flexible hydrophobic layer Is
selectad from the group consisting of waxes, acetic ackd esters of
monoglycerides, succinic acide of monoglycerides, citric acid esters of
monoglycerides, propylene glycol monoesters, triglycerides containing at least
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one C, to C, fatty acid and at least one C,, to C,, fatty acid, alpha crystal
forming lipids, and mbdures thereof.

35. The method of claim 34, wherein the flexible hydrophobic layer Is
about 50 microns to about 1 mm thick.

36. The method of claim 32, wherein the flexible hydrophabic layer Is
selected from the group consisting of waxes, acetic acid esters of
monoglycerides, succinic acids of monoglycerides, citric acid esters of
monoglycerides, propylene glycol monoesters, triglyceridea containing at least
one C, to C, fatty acid and at least one C,, to C,, fatty acid, alpha crystal
forming lipids, and mixtures thereof.

37. The methad of claim 38, wherein the flexible hydrophobic layer is
about 50 microns to about 1 mm thick.

4
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MULTILAYER EDIBLE MOISTURE BARRIER FOR FOOD PRODUCTS

ABSTRACT
An edible multilayer moisture barrier for food products is provided for
separating food components having differant water activities and preventing
or significantly inhibiting movement of water between the food components.
The edible multilayer moisture bamier of the present invention includes a lipid

layer and a flexible hydrophobic layer.
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telephone calls in respect to this application be directed to FITCH, EVEN, TABIN &
FLANNERY, Suite 1800, 120 South LaSalle Street, Chicago, lllincis 60803-3408, Telephons
No. {312) 677-7000, Facsimile No. (312) 677-7007, CUSTOMER NUMBER 22242.

| hereby declare that all statements made herein of my own knowledge are trus, and that all
statements made herein on information and belief are believed to be true; and further that
these statements were made with the knowledge that willful false statements and the like 8o
made are punishable by fine or imprisonment, or both, under Section 1001 of This 18 of the
United States Code, and that such willful faise statements may jeopardize the validity or
enforceability of the application or any patent issued thereon.

Full nama of sole or one

joint inventor:

Inventor's signature:
Date:

Residence:

Post Office Address:

Citizenship:

Full name of one
joint inventor:

Inventor's signature:
Date:

Residenca:

Post Office Address:

Citizenship:

r
{Glven namaes firat, with Famlly name last)

April T,° Zoolt
Buffslo Grove, Il
{City and State for U.S. Resldenta; City and Country for others)
2290 Appla Hill Court South
Butfalo Grove, Il G0089

AISA

Layra Herbst

{Glven names first, with Family name last)

__Apd_l_h,ch 4
|

{Clty and State for U.S. Resldents; City and Country for others)

874 Stradford Circle

Buffalo Grova, Il 80089




Full neme of one
joint inventor:

Inventor's signature:

Residence:

Post Office Address:

Chtizenship:

Full name of one
joint inventor:

Inventor's signature:

Post Office Address:

Citizenship:

Full name of cne
Joint Inventor:

inventor's signature:

Date:
Residenca:

Post Office Address:

Chtizenship:

Declaration 4-0803
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{Given namaes first, with Family name last)

_Qrc' Lfr. 2oo

-Northfield, IL,

(Clty end State for U.S. Residents; City and Country for others)
1650 Orchard Lane

HNorthfieid, Il 60093

USA

Dennis A, Kim

(lez names first, wltanmily name last)

|
il 5 Zood
Butfalo Grove, Il

{City and State for U.S. Residants; City and Country for others)
21211 Johnson Drive, #2616

Buffalo Grove, Il. 60089

ASA

(Given names first, with Family name last)

(Chty and State for U.S. Resldents; Clity and Country for others)
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\
2° EXAMEN DE FORMA, PATENTE DE INVENCION

Radicacién N°

05-33843 Folio /96

Concepto Técnico N° 809
Claslificacién Intemacional de Patentes: A23L 1/09

Practicado el examen de acuerdo a lo establecido en el Art. 38 de la Decision 488,
se determiné que esta solicitud de Patente:

sipfNOT |
sipfNOT 1
SILTNOJ ]

SI[ 1NOT ]

si{gNol |

SI[ 1NO[ ]

SIf 1 NO[ ]

SI [ ]NO[V]/.
SI[ANOJ ]
Sif-TNO[ ]

Contiene un resumen de la invencién (Art. 26-8)
Contlene el titulo o nombre de la Invencidn (Art. 27-d)
Contiene la descripcion de la invencién (Art. 26-b)

NO ES APLICABLE [ Contiene los dibujos necesarios para
comprender la invencion (Art. 26-d)

Contiene una o més reivindicaciones (Art. 26-c)

NO ES APLICABLE [« Han sido desarrollados los productos a
partir de recursos genéticos o de sus productos derivados de los
que cualquiera de los Palses Miembros es pals de origen (Art.
26-h)

NO ES APLICABLE [ lﬂos productos y o procedimientos han
sido obtenidos o desamvllados a partir a partir de los
conocimientos tradicionales de las comunidades indigenas, afro
americanas, o locales de los Palses Miembros, de acuerdo a lo
establecido en la Decision 391 y sus modificaciones y
reglamentaciones vigentes (Art. 26-i)

La invencidn se refiere a un producto relativo a un material
biolégico (Art. 26-))

NO ES APLICABLE [ ] La prioridad coincide con la materia
relvindicada.

CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS: SI[ ] NO[ ] Ver hoja(s) anexa(s)

EXAMINADOR TECNICO: 202051

Bogota D C, octubre 21 de 2005.
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Folio ?1

2020
Bogota DC

Doctor(a):
JERONIMO CASTILLO BONILLA.
Apoderado

REFERENCIA: Radicacién N° 05-33843

Tramite 002
Evento 001
Actuaclén 416
Oficio N° 1190
Follos 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, retne los requisitos de forma establecidos en
los articulos 26 y 27 de la Declsién 488, de la Comisién de la Comunidad Andina, y
en las demas disposiclones vigentes sobre la materia, se envia el extracto de la
solicitud a la oficina de comunicaciones para efecto de su publicacion en la Gaceta
de Propiedad Industrial, conforme lo establece el articulo 40 de la Decisién 486, a
partir del 12 de octubre de 20086, por Indicacién del solicitante.

Camplase
DadoenBogota DC, 24 ((T. 2005

CESPEDES DE VERGEL
Nuevas Creaciones.

ALIX CARME
Jefe Division



