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ORAL POUCH PRODUCTS WITH IMMOBILIZED FLAVORANT PARTICLES

SUMMARY

According to the invention there is provided an oral pouch product comprising: a porous

pouch wrapper; an inner filling material, comprising an immobilized flavorant composition

comprising one or more flavorants and an immobilizing matrix which is disposed around the

flavorants and contains one or more of a slightly water soluble β-cyclodextrin, gum arabic and a

starch.

According to the invention there is also provided a method for preparing the oral pouch

product, comprising: (a) preparing an immobilized flavorant, comprising: (i) mixing a flavorant

and one or more matrix-forming materials comprising one or more of a slightly water soluble β-

cyclodextrin, gum arabic and a starch to form a mixture; (ii) optionally heating the mixture; and

(iii) drying the mixture to form a dried immobilized flavorant; and (b) incorporating the dried

immobilized flavorant into an oral pouch product.

In one embodiment, the heating is carried out by heating the mixture to between about

82 0C and about 93 0C (about 180 0F and about 200 0F).

In one embodiment, the mixing forms a pumpable slurry.

In one embodiment, the method further comprises forming a film from the mixture, and

wherein the drying of the mixture comprises forming a dried film. In one embodiment, the

method still further comprises pulverizing the dried film into particles. Preferably, the particles of

pulverized dried film have a size ranging from about 200 mesh to about 10 mm.

In another embodiment, the method further comprises extruding the optionally heated

mixture to form an extrudate and spheronizing the extrudate, and drying the spheronized

extrudate to form beads of dried immobilized flavorant.

In one embodiment, the one or more matrix-forming materials further comprises an

emulsifier, and the method further comprises forming an emulsion of the mixture. In one

embodiment, the forming of the emulsion comprises subjecting the mixture to homogenization

and optionally heating the mixture.

The mixing may occur in, for example, a ribbon blender and/or a high shear mixer.

DETAILED DESCRIPTION

In one embodiment is provided an oral pouch product containing an immobilized

flavorant composition which includes one or more flavorants and an immobilizing matrix

disposed around the flavorants and comprising a slightly water soluble β-cyclodextrin.



lnstead of a slightly water soluble β-cyclodextrin or in addition to a slightly water soluble

β-cyclodextrin, the immobilizing matrix of the immobilized flavorant composition of the oral

pouch product may comprise in gum arabic and/or a starch.

As used herein, the term "an oral pouch product" generally denotes a pouch product

which can deliver a desirable taste, aroma, chemesthetic effect or combination of two or more of

these when placed within the consumer's mouth through contact with the consumer's taste

buds, olfactory receptors, or both, preferably via the consumer's saliva. The pouch can include

a tobacco-containing or tobacco-free inner filling material.

As used herein, the term "flavorant" denotes a compound having a desirable taste,

aroma or both. Examples of suitable flavorants are described herein.

As used herein, the term "slightly water soluble β-cyclodextrin" denotes a β-cyclodextrin

that has not been derivatized to increase its water solubility at 25 0C (e.g., a β-cyclodextrin that

has not been derivatized with methyl, hydroxypropyl, or other substituent groups that

substantially increase its water solubility to above about 2% by weight, based on the total weight

of the β-cyclodextrin and water) β-cyclodextrin includes seven glucopyranose subunits and has

a cone shape ring structure with a three-dimensional torus configuration including a hydrophobic

cavity with a 7.5 A diameter and hydrophilic upper and lower edges. Underivatized

β-cyclodextrin is generally considered to be slightly water soluble at 25 0C within the meaning of

this term. Suitable β-cyclodextrins include CAVITRON 82800 (Cargill), and KLEPTOSE

(Roquette).

As used herein, the term "immobilizing matrix" denotes a material which is capable of

forming an inclusion complex (also referred to as "an inclusion compound"), or a physical

encapsulation of a flavorant, or which is capable of sorbing a flavorant, or some combination of

these.

As used herein, the terms "immobilizing" or "immobilized" denote the ability to retain the

flavorant in a matrix, particle, or bead containing the matrix, under conditions prevalent in

manufacturing and/or storage of the oral pouch product, but release the flavorant under

conditions prevalent when the oral pouch product is used, and some or all of the matrix, particle,

or bead degrades or dissolves.

In an "inclusion complex," a host molecule contains a cavity in which molecular entities

of a second chemical species (or guest molecule), i.e., one or more flavorant molecules, are

located. There is generally no covalent bonding between the host (i.e., immobilizing matrix) and

the guest (Ae., flavorant), the attraction being generally due to van der Waals forces, hydrogen

bonds, π- π interactions, electrostatic effects or a combination thereof.



As used herein, the terms "encapsulation" or "encapsulated" refer to a material where an

amount of flavorant has been substantially surrounded, enclosed or contained by an amount of

immobilizing matrix.

As used herein, the term "matrix-forming material" is intended to include materials which

can form, or be a part of, an immobilizing matrix. Examples of suitable matrix-forming materials

include β-cyclodextrin, microcrystalline cellulose, carboxymethyl cellulose, starch, alginate,

carrageenan, etc., as well as additional and/or processing aids for these materials, such as

emulsifiers. These materials can be used individually or in combination thereof.

As used herein, the term "about" can be reasonably appreciated by a person skilled in

the art to denote somewhat above or somewhat below the stated numerical value, to within a

range of ±10%.

As used herein, the term "size," as used herein, refers to a diameter when the

immobilized flavorant particles are substantially spherical in shape, or the length of the longest

dimension of immobilized flavorant particles having non-spherical shapes.

Forming an immobilized flavorant entraps at least some of the flavorant molecules in the

immobilizing matrix so that the flavorant molecules cannot freely migrate. The immobilized

flavorant can release the flavorant molecules only when some or all of the immobilizing matrix is

removed or disassociated from the flavorants, or when the immobilizing matrix deforms, cracks,

or otherwise loses structural integrity. For example, some or all of the immobilizing matrix may

be removed by dissolution in a specific surrounding, or by decomposition or degradation of the

immobilizing matrix in moist or warm environments. For example, many of the immobilizing

matrices disclosed herein minimize release of flavorant under storage conditions, but slowly

release flavorant when contacted with aqueous solutions, more particularly, with saliva of the

consumer. The water in the saliva can slowly dissolve the immobilizing matrix, or other saliva

components, such as enzymes, can degrade the immobilizing matrix, or some combination of

these mechanisms can occur. As a result, flavor degradation and/or losses during handling and

storage of pouch products can be reduced or prevented until the appropriate environment for

release of the flavorant from the immobilizing matrix is encountered. In addition, the

immobilized flavorants described herein can release the flavorant slowly over an extended

period of time, thereby providing long-lasting flavor delivery.

Any flavorant which can be immobilized by a matrix containing one or more of

β-cyclodextrin, gum arabic and starch and subsequently released upon exposure to appropriate

conditions without decomposition can be used. Examples of general categories of flavorants

which can be used include, but are not limited to, savory, dairy, sweet or fruity flavor, vegetable,

spice and herb, wine and distilled beverage, chemesthetic agents, etc. Examples of savory

flavorants include, but are not limited to, beef, pork, chicken, turkey, lamb, seafood, ham, meat



- A-

broth, nut, macadamia, peanut, pecan, pine, walnut, pistachio, almond, chestnut and mixtures of

these. Examples of dairy flavorants include, but are not limited to, butter, cheese, sweet cream,

sour cream, yogurt, buttermilk, vanilla, ice cream, and mixtures of these. Examples of sweet or

fruity flavorants include, but are not limited to, orange, strawberry, raspberry, cranberry, banana,

peach, mango, passion fruit, apple, grape, caramel, watermelon, chocolate, honey flavor, and

mixtures of these. Examples of vegetable flavorants include, but are not limited to, celery,

lettuce, broccoli, tomato, green pepper, cucumber, carrot, radish, horseradish, wasabi, beet,

leek, shallot, onion, garlic, and mixtures of these. Examples of spice and herb flavorants

include, but are not limited to, clove, oregano, lemon, lime, jasmine, garlic, ginger, eucalyptus,

geranium, dill, cumin, cardamom, cinnamon, green tea, red tea, black tea, coffee, cassia,

coriander, rose, rosemary, basil, star anise, sweet fennel, sweet marjoram, thyme, violet leaf,

spearmint, peppermint, and mixtures of these. Examples of wine and distilled beverage

flavorants include, but are not limited to, red wine, white wine, whisky, brandy, cognac, rum, gin,

and mixtures of these.

Preferably, the flavorant is lipophilic, i.e., having an affinity for lipids, or has at least one

lipophilic portion in the molecule. Lipophilic moieties of a flavorant tend to be able to form

relatively stronger non-covalent bonds with the hydrophobic portions of β-cyclodextrin. In a

preferred embodiment, the flavorant can be in the form of a liquid, and in particular, an oily

liquid. Examples of suitable flavorants may include, but are not limited to, orange oil, mint oil,

such as peppermint oil and spearmint oil, menthol, cinnamon oil, vanilla flavor, honey flavor and

fruity flavor such as berry flavor. A single immobilizing matrix may contain one kind of flavorant,

or two or more different kinds of flavorants, immobilized therein.

Preferably, the immobilized flavorant may contain the flavorant in any flavoring-effective

amount. Preferably, flavorant is present in an amount ranging from about 4 wt% to about

60 wt%, and more preferably, about 12 wt% to about 35 wt%, and most preferably, about

15 wt% to about 20 wt%, based on the weight of β-cyclodextrin.

The immobilized flavorant described herein can be prepared by a number of suitable

methods. Two preferred methods include ( 1 ) preparing a hydrocolloidal suspension of the

flavorant, and suspending particles of β-cyclodextrin therein using high shear mixing, preferably

at atmospheric pressure, and (2) kneading a paste or dough of β-cyclodextrin and flavorant in,

e.g., a ribbon blender.

In a preferred embodiment of method (1), a suspension of β-cyclodextrin and water can

be heated, for example, to about 82 0C to about 93 0C (about 180 0F to about 200 0F), and

stirred, for example, for about 20 minutes to about 30 minutes, until β-cyclodextrin is

substantially or completely suspended in the water. The amount of β-cyclodextrin in the mixture

can be any amount effective to immobilize the flavorant; preferably, this amount can range



between about 14 wt% and about 65 wt%, and more preferably, between about 20 wt% and

about 30 wt%, based on the weight of water. Thereafter, one or more flavorants can be added

to and mixed with the resulting suspension, preferably at about the same temperature, e.g., over

a time period of about 5 minutes. This provides an aqueous mixture containing immobilized

flavorant, which is desirably at least partially in the form of an inclusion complex.

While not wishing to be bound by any theory, it is believed that flavorant molecules

penetrate the β-cyclodextrin particles in aqueous suspension, and form inclusion complexes

with the β-cyclodextrin rings. Because the β-cyclodextrin is only slightly soluble, the solid

β-cyclodextrin-flavorant material immobilizes the flavorant and provides a sustained release

matrix when in contact with an aqueous solution, such as saliva.

If the flavorant is an oil, or is dissolved in an oil vehicle, this preparation method can

advantageously use a high shear mixer or homogenizer to create a hydrocolloidal suspension of

the flavorant in the β-cyclodextrin particulate suspension. One or more emulsifiers can be

included in the mixture to stabilize this hydrocolloidal suspension.

A preferred suitable emulsifier is diacetyl tartaric acid ester of mono-diglyceride

(DATEM), which can be added to the mixture containing the flavorant and β-cyclodextrin.

Emulsifier can generally be used in any emulsifying effective amount, and generally in an

amount up to about 2 wt%, and more preferably, about 0.5 wt%, based on the total weight of the

mixture. Emulsifier can advantageously be added prior to or during high shear mixing or

homogenization. Homogenization forms the immobilized flavorant into relatively uniform small

particles which can be suspended in water, such as a hydrocolloidal suspension. The formation

of the hydrocolloid of flavorant assists in transporting the flavorant to the β-cyclodextrin particles

and in the formation of the inclusion complex within the particles.

The resulting mixture is desirably cast into a film, granulated, or otherwise prepared for

drying, as described in more detail below.

In a preferred embodiment of method (2), solid β-cyclodextrin is moistened with water to

form a paste or dough, to which is added a solution, suspension, or emulsion of flavorant. The

β-cyclodextrin, flavorant-containing liquid, and any additional water or aqueous solution

necessary to obtain the desired consistency can be mixed using a ribbon blender, Banbury, or

other mixing apparatus capable of mixing high solids content materials. While not wishing to be

bound by any theory, it is believed that the kneading of the liquid flavorant with the solids

causes the liquid to disperse into the solid and become physically entrapped therein, where

flavorant molecules combine with β-cyclodextrin molecules to form inclusion complexes. The

dough-like material can be extruded into a noodle or other form, and if desired, spheronized,

using known techniques, into an immobilized flavorant-containing bead, which can then be

incorporated into an oral pouch product.



In either of the above methods, or in any other methods that might be used, the

flavorant, β-cyclodextrin, water and any other ingredients can optionally be heated before,

during, or after the mixing process, to aid in processability of the material, and to assist in the

formation of the inclusion complex. Heating can be conducted to reach and maintain any

temperature suitable to aid in formation of the inclusion complex of flavorant and β-cyclodextrin,

typically below the boiling point of the mixture, and more particularly to a temperature ranging

between about 66 0C and about 99 0C (about 150 0F and about 210 0F), more particularly to a

temperature of around 82 0C (around 180 0F).

Other matrix-forming materials can be included in the mixture prepared by either of the

methods disclosed above, or by any other method. For example, to further improve the physical

strength, integrity, and processability of the immobilized flavorant, microcrystalline cellulose

(MCC) can be added, e.g., during preparation of immobilized flavorant. MCC is a structure-

building material which helps to provide physical encapsulation of the flavorant immobilized in

the immobilizing matrix. In addition, due to the low solubility of the MCC, it can also help to

adjust the degradation and release rate of the flavorant during consumption of the oral pouch

product. MCC may be added in an amount ranging from about 1 wt% to about 5 wt%,

preferably, about 2 wt% to about 3 wt%, and more preferably about 2.5 wt%, based on the total

weight of the mixture.

In addition or alternatively, one or more natural or modified starches or polysaccharides,

such as gum arabic, alginate, carboxymethyl cellulose (CMC), carrageenan and other

ingredients, such as sweeteners, may be added to the mixture. When starches are used, they

can preferably be added in an amount ranging from about 5 wt% to about 15 wt%, and more

preferably, about 8 wt% to about 12 wt%, based on the total weight of the mixture. Further,

CMC can be added in an amount up to about 2 wt%, and preferably, about 0.2 wt% to about

0.8 wt%, based on the total weight of the mixture. Carrageenan may be added in an amount

ranging from about 1 wt% to about 6 wt%, and preferably, about 2 wt% to about 4 wt%, based

on the total weight of the mixture. Sweeteners, such as natural sugar (i.e., sucrose), fructose,

and/or sucralose, may be added in amounts ranging from about 2 wt% to about 20 wt%,

preferably, from about 3 wt% to about 9 wt%, and most preferably, about 4 wt% to about 6 wt%,

based on the total weight of the mixture. Again, the amounts of these matrix-forming materials

may be varied so that their contribution to the overall solubility of the immobilizing matrix helps

to regulate and control the degradation rate of the immobilizing matrix, and thus the rate of

release of flavorant from the oral pouch product containing the immobilized flavorant. In

addition, these components, and the amounts thereof, may be chosen so that they provide a

pumpable slurry, making the mixture easier to cast into a film.



Upon mixing the flavorant, water, and other matrix forming materials to form a aqueous

mixture, suitable mixtures have been found to have compositions within the ranges (in wt%

based on the total weight of the mixture): MCC, about 1 wt% to about 5 wt%, more particularly,

about 2 wt% to about 3 wt%; water, about 20 wt% to about 70 wt%, more particularly about

20 wt% to about 50 wt% or about 40 wt% to about 70 wt%; β-cyclodextrin, about 10 wt% to

about 40 wt%, more particularly about 10 wt% to about 25 wt% or about 20 wt% to about

40 wt%; sweeteners (sucrose, sucralose, fructose, etc.), about 2 wt% to about 20 wt%, more

particularly about 2 wt% to about 11 wt% or about 6 wt% to about 20 wt%; starch, about 5 wt%

to about 15 wt%; carrageenan, about 1 wt% to about 6 wt%; flavorant, about 1 wt% to about

10 wt%, more particularly about 1 wt% to about 6 wt%; CMC, 0 to about 2 wt%; emulsifier, 0 to

about 2 wt%.

The aqueous mixture containing immobilized flavorant, whether in the form of a liquid

suspension or a solid dough, can be dried to remove at least some of water. Preferably, prior to

drying, the mixture may be cooled to ambient temperature, for example, by using a cool water

bath or a heat exchanger. The drying can be carried out by any suitable method. The drying

step can be carried out, for example, by placing the mixture in a tray made of silicon or

aluminum, in a dryer such as a conventional oven and a vacuum oven for batch processing, and

a continuous belt dryer for continuous processing. The drying temperature and drying time may

vary depending on the drying method involved. For example, the mixture can be dried in a

conventional oven at a temperature ranging from about 60 0C to about 80 0C, and preferably,

about 70 0C, for about 16 hours to about 20 hours, and preferably, about 18 hours. The mixture

can also be dried in a vacuum oven at a temperature ranging from about 80 0C to about 100 0C,

and preferably, about 90 0C, for about 1 hour to about 5 hours, and preferably, about 3 hours.

Preferably, the moisture content in the dried immobilized flavorant composition is about 1 wt%

to about 10 wt%, preferably, about 3 wt% to about 7 wt%, and most preferably, about 5 wt%.

The dried immobilized flavorant may be in any form, such as a chip, granule, block,

extrudate, bead, or film, and can be used as obtained. Preferably, the dried immobilized

flavorant can be further processed to form smaller units, such as particles or powders, by any

suitable method. Examples include milling, spheronizing and shredding processes (collectively

"pulverizing processes"). The particles resulting from the pulverizing process may take a variety

of shapes and sizes. Preferably, the immobilized flavorant particles can have a size ranging

from about 200 mesh to about 10 mm.

The oral pouch products that incorporate the immobilized flavorant particles described

herein can take various shapes, which are preferably designed to be inserted into the oral

cavity, where they come into contact with the user's saliva, and release flavorant into the saliva.

Typically this release of flavorant is designed to occur according to a time profile. For example,



a flavorant release profile may include a burst of flavorant when the oral pouch product is first

introduced into the oral cavity, followed by a slow decrease in flavorant release over time, or

may include a steady release of flavorant over the consumption of the pouch product. The

immobilized flavorant particles described herein may be incorporated into oral pouch products in

amounts ranging from about 3 wt% to about 50 wt%, based on the total weight of the oral pouch

product.

Preferred oral pouch products include tobacco containing and tobacco free oral flavor

delivery pouch products. Oral flavor delivery pouch products can be made by a variety of

suitable methods, including, e.g., the formation of a layer of pouch wrapper material by

extrusion, film casting, or other technique, and the folding and/or adherence of several edges of

the layer together to form a cavity. Typically, the cavity of an oral flavor delivery pouch product

is adapted to contain a filling material enclosed in a non-dissolvable porous pouch wrapper

material. Immobilized flavorant particles prepared as described herein and that contain the

same flavorant, or that contain two or more different flavorants, may be used in an oral delivery

pouch product by introducing the particles as filling material into the cavity of the pouch, or by

incorporating the particles into the pouch wrapper material during the formation of the pouch

wrapper, or both.

Because underivatized β-cyclodextrin has a relatively low water solubility at 25 C

(generally less than about 2 wt%, more particularly between about 1 wt% and about 2 wt%), the

immobilized flavorant can be gradually released from the oral pouch product into the saliva of

the consumer over a relatively long period of time. By increasing the concentration of

β-cyclodextrin in the immobilizing matrix (as well as by increasing the concentration of other

insoluble or slightly water soluble matrix-forming materials), the length of flavorant release can

be increased, resulting in longer lasting flavorant to the consumer. By increasing the

concentration of water-soluble matrix-forming components in the immobilizing matrix, a faster

release of flavorant can be obtained.

The flavorant release profile of the immobilized flavorant may further be manipulated by

adjusting the size of the flavor particles. Generally, larger immobilized flavorant particles will

release flavorant over a longer period of time compared to smaller particles.

Preparation of immobilized flavorant particles is further illustrated below with respect to

certain non-limiting, exemplary embodiments. The term "wt%" used below denotes a weight

percent based on the total weight of the mixture or composition.



Preparation of immobilized flavorant particles

EXAMPLE 1 - Oil-based Flavorant

MCC (2.5 wt%), starch (High Cap 100, 9.5 wt%), sodium carboxymethyl cellulose (CMC

K-7000, 0.4 wt%), sucrose (3 wt%), sucralose (1.5 wt%) and carrageenan (2.5 wt%) were

combined in a vessel. Water (59.6 wt%) at about 4 0C (about 40 0F) was added. The resultant

mixture was heated to 82 0C (180 0F) using a high shear mixer until all the solids were

completely dissolved. Thereafter, β-cyclodextrin (17.5 wt%) was added to the mixture by using

a high shear mixer to suspend the β-cyclodextrin in the aqueous mixture. In another container,

diacetyl tartaric acid ester of mono-diglyceride (DATEM) (Panodan 150 K , 0.5 wt%) was added

to peppermint oil (3 wt%). This mixture was stirred until the DATEM was completely dissolved

in the peppermint oil. This peppermint oil solution was then added to the β-cyclodextrin solution

and the resultant mixture was heated to 82 0C (180 0F). The mixture was then homogenized in

a high shear mixer at 24 MPa (3500 psi) and quickly cooled to ambient temperature by using a

cool water bath. The cooled mixture was poured into a tray and placed in a conventional oven

at 90 0C for 16 hours or a vacuum oven at 90 0C for 3 hours to form a dry film. The dried film

can be pulverized into particulates, which can be incorporated into oral pouch products.

Other particulate compositions containing oil-based or oil soluble flavorants can be made

by making appropriate variations to the above example. The amounts of components used can

generally vary. Suitable results can be obtained by varying the amounts of components within

the ranges: MCC, about 1 wt% to about 5 wt%, more particularly, about 2 wt% to about 3 wt%;

water, about 40 wt% to about 70 wt%; β-cyclodextrin, about 10 wt% to about 25 wt%;

sweetener, about 2 wt% to about 11 wt% (e.g., sucrolose, about 1 wt% to about 5 wt%, sucrose,

about 1 wt% to about 6 wt%, more particularly about 2 wt% to about 4 wt%); starch, about

5 wt% to about 15 wt%; carrageenan, about 1 wt% to about 6 wt%; oil based or oil-soluble

flavorant, about 1 wt% to about 6 wt%; CMC (optional), 0 to about 2 wt%; DATEM or other

emulsifier, 0 to about 2 wt%.

EXAMPLE 2 - Aqueous Flavorant

MCC (2.5 wt%, Avecil LM 310), crystalline fructose (9 wt%), sucralose ( 1 wt%),

carrageenan (1.5 wt%, lactarin MV 306) are combined together, and mixed with water

(39.5 wt%), liquid honey (5 wt%) in a vessel to form a premix. The premix is transferred to a

second vessel using a high shear mixer and is heated to 60 0C (140 0F) until all solids are

completely dissolved, β-cyclodextrin (26 wt%), honey flavor (6 wt%), and starch (9.5 wt%,

HiCap 100) are added using a high shear mixer, and the resulting mixture is heated to 82 0C

(180 0F), then is quickly cooled to room temperature. A thin layer of Lamchem PMD K is



applied to an aluminum tray, and the mixture is cast as a thin film on the aluminum tray and

dried at 90 0C overnight. The dried film can be pulverized into particulates, which can be

incorporated into oral pouch products.

Other particulate compositions containing aqueous flavorants, and particularly other

honey-flavored particulate compositions, can be made by making appropriate variations to the

above example. The amounts of components used can generally vary. Suitable results can be

obtained by varying the amounts of components within the ranges: MCC, about 1 wt% to about

5 wt%; water, about 20 wt% to about 50 wt%; β-cyclodextrin, about 20 wt% to about 40 wt%;

sweetener, about 6 wt% to about 20 wt% (e.g., sucrolose, about 1 wt% to about 6 wt%,

fructose, about 5 wt% to about 15 wt%); starch, about 5 wt% to about 15 wt%; carrageenan,

about 1 wt% to about 6 wt%; honey flavor or other water-soluble flavorant, about 1 wt% to about

10 wt%; honey (optional), 0 to about 10 wt%. In general, because the flavorant is water-soluble,

there is no need for an emulsifier to prepare these compositions. In addition, while

homogenization or high shear mixing may be desirable and gives good results, it is not strictly

necessary to achieve adequate mixing.

The immobilized flavorant particles or beads described herein are advantageously

incorporated into oral pouch products. The oral pouch product provides for the delivery of an

engaging, flavorful, aromatic, energizing, and/or soothing experience by delivering ingredients to

a user in a consumable unit designed to be inserted in the mouth. At least some of these

ingredients are provided by an inner filling material, which contains the immobilized flavorant

particles or beads as described above, and may contain other materials, including flavorant

materials, such as botanical materials like tobacco fibers, botanical fibers, or capsules, beads,

powders, granules, extracts, or other food grade materials. The filling material is enclosed in a

porous pouch wrapper between opposed layers of the pouch wrapper, which may also be

provided with coatings that can release flavorants or other ingredients to the user's mouth when

in contact with saliva. The inner filling material can completely fill the interior of the porous

pouch wrapper, or may partially fill the interior of the porous pouch wrapper.

The oral pouch product generally is sized and configured to fit comfortably in a user's

mouth, and typically has maximum dimensions of about 0.25 cm to about 5 cm (about

0.1 inches to about 2.0 inches). It can desirably be shaped like a half-moon or D-shape, or can

take other shapes, including, without limitation a sphere, rectangle, square, oval, pouch-shape,

crescent, rod-shape, or oblong, cylindrical, tea leaf, tear drop, or hourglass shapes. In some

embodiments, the pouch-shape can be similar to a ravioli or pillow shape. Other shapes may

be utilized so long as the shapes fit comfortably and discreetly in a user's mouth. In some

embodiments, the shape of the pouch can indicate the releasable ingredient, such as the flavor.



Thus, in these embodiments, the pouch may be shaped as fruits, vegetables, or other objects

that connote a particular releasable ingredient. For instance, the pouch could be in the shape of

a banana to indicate a banana flavor.

The oral pouch product can preferably deliver a plurality of flavor and/or functional

ingredients to the user for a period of about one minute to about 1 hour. Preferably, the pouch

is discarded after a single use. Preferably, the oral pouch product weighs between about 0.2 g

and 5.0 g . The weight is predominately the result of the weight of the enclosed inner filling

material.

As used herein, the term "functional ingredient" describes any ingredient that provides a

sensory, nutritional, physiological, pharmacological or other effect to the user. Functional

ingredients include, but are not limited to: chemesthesis agents, such as mint, menthol,

cinnamon, pepper, jambu and the like; antioxidants, such as glutathione, ascorbic acid,

tocopherol, flavonoids, carotenoids, and the like; vitamins, such as vitamin B6, vitamin B12, and

the like; soothing agents, such as theanine, chamomile, lavender, jasmine, and the like:

energizing agents, such as caffeine, taurine, guarana, vitamin B6, vitamin B12 and the like;

effervescents, such as baking soda, citric acid, and the like; and combinations thereof.

The porous pouch wrapper described herein can be made of a porous material, such as

a paper or fabric, such as a nonwoven fabric or a paper of the type used to construct filters or

tea bags. The porous pouch wrapper should be capable of allowing the flavors and functional

ingredients contained in the inner filling material of the oral pouch product to diffuse through the

pouch wrapper and into the user's mouth. The porous pouch wrapper should also be capable of

accepting the coating material as described herein. Desirably, the porous pouch wrapper is

made from a material suitable for contact with food, such as materials used in packaging or

handling foods. Preferred porous materials include, but are not limited to, films, gelatin, food

casings, carrageenan, biopolymers, fabric and/or paper such as filter paper, papers used to

construct tea bags, coffee filters, and the like.

In addition to the immobilized flavorant particulates or beads described herein, the inner

filling material of the oral pouch product described herein can include botanical fibers, powders,

extracts, capsules, microcapsules, beads, granules, liquids, semi-liquids, gels, and other food

grade materials. These materials can form part of a matrix that is held together as a pliable

mass by a binder. The inner filling material can be a tobacco containing or tobacco-free filling,

and preferably includes sweeteners, flavorants, coloring agents, functional ingredients, and the

like. The inner filling material can be in the form of particles, capsules, microcapsules, beads,

granules, or fibers, or can be in the form of a monolithic solid mass.

If a binder is present in the inner filling material, it is preferably a food grade adhesive,

gum, or other binder. Suitable binders include, without limitation, sodium alginate, sugar, agar,



guar gum, and the like. In a preferred embodiment, the binder is added in an effective amount

such as about 10% to about 60% by weight of the oral pouch product.

As stated above, instead of a slightly water soluble β-cyclodextrin or in addition to a

slightly water soluble β-cyclodextrin, the inner filling material of the oral pouch product may

comprise in the immobilized flavorant composition, gum arabic (also called gum acacia), and/or

a modified food starch.

A further exemplary composition includes microcrystalline cellulose ("MCC") (Avecil LM

310) as a carrier, sucrose as a sweetener, starch (High-Cap 100) as a first encapsulation agent,

gum arabic as a second encapsulation agent, carrageenan (Lactarin MV 306) as a thickening

agent, monodiglyceride (Grindsted Mono-Di HV52-K-A) as an emulsifier, spice oil 10179-55B-2

as a flavor agent, sucralose as an artificial sweetener, and water.

A further exemplary method includes (1) mixing carrageenan, MCC, and sugar together

in a bag to form a powder mix; (2) adding water to a beaker; (3) transferring the powder mix to

beaker and applying heat to about 82 C (about 180 0F) using a high shear mixer; (4) making

sure all the powder is completely dissolved; (5) adding gum arabic and Hi-Cap 100 using high

shear mixing; (7) adding mono-diglyceride to spice oil until dissolved; (8) adding spice oil to the

previous solution; (9) heating to about 82 C (about 180 0F) for 20 minutes; (9a) passing

through a homogenizer at about 2 1 MPa of pressure (about 3000 pounds per square inch); (10)

quickly cooling to room temperature with cool water bath; ( 11) measuring viscosity; and (12)

making a thin film on a tray and drying it overnight at 90 0C.

A preferred filling material contains, by weight before optional drying, about 1-8% MCC,

more preferably about 4% MCC, about 0-5% sugar, more preferably about 2% sugar, about

10-40% starch, more preferably about 15% starch, about 5-35% gum arabic, more preferably

about 10% gum arabic, about 1-5% carrageenan, more preferably about 2.5% carrageenan,

about 2-10% flavor oil, more preferably about 8% flavor oil, and about 30-70% water, most

preferably about 57% water. The filling material may include, by weight before optional drying,

about 0-2% monodiglyceride, more preferably about 0.5% monodiglyceride, and about 0-2%

sucralose, more preferably about 1% sucralose.

While various embodiments have been described, variations and modifications may be

made without departing from the spirit and the scope of the invention. Such variations and

modifications are to be considered within the purview and scope of the invention as defined by

the appended claims.



CLAIMS:

1. An oral pouch product, comprising:

a porous pouch wrapper;

an inner filling material, comprising an immobilized flavorant composition, comprising:

one or more flavorants; and

an immobilizing matrix disposed around the one or more flavorants and

comprising one or more of a slightly water soluble β-cyclodextrin, gum arabic and a starch.

2. An oral pouch product according to claim 1, wherein the immobilizing matrix further

comprises:

(1) an emulsifier; or

(2) one or more materials selected from the group consisting of microcrystalline

cellulose, carboxymethyl cellulose, starch, alginate, and carrageenan; or

(3) both (1) and (2).

3. An oral pouch product according to claim 1, wherein the immobilizing matrix comprises

microcrystalline cellulose, optionally sugar, the starch, the gum arabic, carrageenan, optionally

monodiglyceride, flavor oil, and optionally sucralose, and is free of β-cyclodextrin.

4 . An oral pouch product according to claim 1, wherein the one or more flavorants

comprise a liquid flavorant.

5 An oral pouch product according to claim 4 , wherein the liquid flavorant comprises a

lipophilic flavorant.

6 . An oral pouch product according to claim 1, wherein the inner filling material further

comprises a botanical material.

7. An oral pouch product according to claim 1, wherein the slightly water soluble

β-cyclodextrin is underivatized.



8. A method for preparing an oral pouch product, comprising:

(a) preparing an immobilized flavorant, comprising:

(i) mixing a flavorant and one or more matrix-forming materials comprising one or

more of a slightly water soluble β-cyclodextrin, gum arabic and a starch to form a

mixture;

(ii) optionally heating the mixture; and

(iii) drying the mixture to form a dried immobilized flavorant; and

(b) incorporating the dried immobilized flavorant into an oral pouch product.

9 . A method according to claim 8 , wherein the mixing is carried out in a solvent comprising

water.

10. A method according to claim 8 , wherein the one or more matrix-forming materials further

comprises:

(1) an emulsifier; or

(2) one or more materials selected from the group consisting of microcrystalline

cellulose, carboxymethyl cellulose, starch, alginate, and carrageenan; or

(3) both ( 1 ) and (2).

11. A method according to claim 8, wherein the pouch product further comprises an inner

filling comprising a botanical material;

12. A method according to claim 8, wherein the slightly water soluble β-cyclodextrin is

underivatized;

13. A method according to claim 8, wherein the mixing comprises combining, in the amounts

indicated based on the total weight of the mixture:

water, about 20 wt% to about 70 wt%;

underivatized β-cyclodextrin, about 10 wt% to about 40 wt%; and

flavorant, about 1 wt% to about 10 wt%.



14. A method according to claim 13, where the mixing further comprises:

(1) combining microcrystalline cellulose in an amount of about 1 wt% to about 5 wt%

with the mixture; or

(2) combining starch in an amount of about 5 wt% to about 15 wt% with the mixture; or

(3) combining carrageenan in an amount of about 1 wt% to about 6 wt% with the

mixture; or

(4) combining carboxymethylcellulose in an amount between 0 and about 2 wt% with the

mixture; or

(5) combining an emulsifier in an amount between 0 and about 2 wt% with the mixture;

or

(6) two or more of (1) to (5).

15. A method according to claim 8 , wherein the one or more matrix-forming materials

comprise by weight: about 10-40% starch, about 5-35% gum arabic, about 1-8%

microcrystalline cellulose, about 0-5% sugar, about 1-5% carrageenan, about 0-2%

monodiglyceride, about 2-10% flavor oil, about 0-2% sucralose, and about 30-70% water, and is

free of β-cyclodextrin.
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