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PARTIAL MELT CO-CRYSNTALLIZATION COMPOSITIONS

FIELD OF THE INVENTION

The present invention relates to partial melf co-crystatlization compositions that contamn a
crystailizable carner and an active. The present invention also relates to a progess for
manufacturing the partial melt co-crystailization composttions and to methods of using the
parttal melf co-crystallization compositions in consumer products such as sweeteners and over

the counter {OTC) pharmaceutical dosage forms.

BACKGROUND OF THE INVENTION

People often customize the taste of food and beverages by adding sweeteners thercto,
sweetening food or beverages with a tabletop swectener alters its flavor and increases its appeal.

Although this behavior 1s found i all cultures, 1t 1s cspecially prevalent in wesiern cultures.

Personal taste creates considerable vaniability in the amount of sweetness that onc person prefers
in a given food or beverage versus another person. For example, the amount of sweetness
incorporated mio a foodstuf! duning commercial production may not be adeguate to satisty some
consurners while other consumers may find the same amount of sweetness 1o be excessive.
Morcover, consumers often desire to reduce their calornie mitake for health or lifestyle reasons.
There therefore exasts a need for sweetener products that consumers may use that are consistent

with their personal prefercnces and muninuze additional calornie burden.

Tabletop sweeteners are the prumary vehicle by which such taste custonuzation is accomplished.
Many types of sweeteners are used as tabletop sweeteners. These mnclude simple sugars, ¢.g.,
sticrose, fructose, and ketose; complex sweetencrs, ¢.8., honey, molasses, and agave nectar; and

high intensity sweeteners, ¢.g., sucralose, saccharing, and aspartame. Tabletop sweeteners are
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presently available mn many different forms, including, granular, cohesive non-~free flowing

compostiions {e.g., cubes and tablets}, and the like.

Sweeteners have also been added (o pharmaceunticals w order to make them more palatable and

to mask the unpieasant taste often associated them.

NECTRESSE™ Natural No Calorie Sweetener, MceNeil Nutnitionals, LLC,| Fort Washington,
PA1s a combination of deliciously sweet monk frut extract biended with other natural
sweelcners (ervthritol, sugar and molasses} that has the swect taste of sugar without all the

calories.

Sirattia grosvenorii 1s an herbaceous perennial vine of the Cucurbitaceae (gourd) fanuly, native
to southern China and northern Thatland. The plant 1s cultivated for its fruit, whose cxtract is
nearly 3{0{ times sweeter than sugar and has been used in China as a natural low-calorie

sweetener for cooling drinks, and in traditional Chinese medicine to treat diabeices and obesity.

The plant's fruit 1s ofien called mn English language publications luo han guo.

Monk fruit is notable for iis sweetness, which can be concentrated from uis juice. The fruit
contans 25 to 38% of various carbohvdrates, mainly fructose and glucose. The sweetness of the
fruit 18 increascd by the mogrosudes, a group of triterpene glycosides {saponins}. The five
different mogrosides are numbered from 1 to V; the main cornponent 1s mogroside V, which is
also known as esgoside. The fruit also contains vitanun C. The sweet taste of the frunt comes
mamnly from mogrosides, a group of triterpene glvcosides that make up about 19 of the tlesh of
the fresh fruit. Through solvent extraction, a powder containing 30% mogrosides can be
obtained, the mamn one being mogroside-3 {esgoside) Other sinular agents n the fruit are

siamenoside and neomogroside,

Monk fruit 1s most prized for its sweet frunts, which are used for medicinal purposes such as as a
cough bome remedy and as a sweetener. The fruits are generally sold in dned form, and

tradittonally used mn herbal tea or soup.

o
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Erythritol

Ervthnitol 15 a natural, low calorie sweetener. It has a bright, sweet taste that 15 about 70% the
sweetness of sucrose {(cane sugar) on a weight basis. It 1s found 1o grapes and other fnuts and can
be produced in large quantitics by fermentation from sugar. It contains less than 0.2 keals per
oram and provides the equivalent of a teaspoon of sugar for around 1.2 keals. While the calornic
content 1s not as low as high miensity sweeleners, 1t compares very favorable with sucrose {about
16 keals/tsp), fructose {about 14 Keal/tsp SES}, and tagatose {about 6.6 keals/tsp SES) for those

secking to reduce calories

Ervthritol, which 18 a 4-carbon polyol, and which 1s also known as 1,2,3,4-butanctetrol, meso-
crythritol, ervthrol, erythrite, payeite, anticrythrite, and phycitol (ChemiDPlus, 2810}, has a
molecular formula of CiH 1004 and a molecular weight of 122,12 daltons. The chemucal structure

ot erythritol is given below.

Ervthritol 1s heat stable, non~-hvgroscopic, and exists as a white, odorless crystal. A surnmary of

the physical and chemical properties of erythritol 15 presented i Table 1 below,

Table |

Generic Name Eryrithritol

- ormal (IUPACY Name i .23 4-butanctetrol

{CAS Registry No, 149-32-6

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

iMViolecular formula
Violecular Weight

122,12 daltons
Melting Point 118-120°C

Bﬁiﬁn@" POiﬁt 3 3 9 3 3 1 0(‘*
iSohubility in water Galuble

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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* O’I aughlin Biotech Company GRAS Notification for FW{hﬁtoi (2011).

Ervthritol has well-known characteristics which can be utilized for ifs idenfification. Erythritol s
known to be stable under heat, acid, and alkaline conditions. Erythritol 15 water soluble and 13

shightly soluble 1 alcohol.

Other food grade crystals that are water-soluble, crystalline and have melting points below
200°C can be employed 1 accordance with the mvention. For example, sorbitel (mp at 997(-
181°C); mannitol (mop at 165°C-169°C); mailtitol (mp at 144°C-147°C), xylitol (mp at 92°C-
95°Cy; polydextrose {mp at 130°C); sucrose (mp at 160°C-186°C); maltose (mp at 120°C-
125°C). Additional polyols that may be used in accordance with the invention are listed 1n the

Table 3, entitled SPI Polyols, Inc. Polyols Comparison Chart.

While the swect taste 1s pleasant, crythritol has a high negative heat of solution and provides a
cooling sensation. Further, the sweet taste 18 very monochromatic and lacks the tlavor
compicxity of many natural sweeteners. While crythritol's caloric burden 1s low, the above taste

propertics are not considered ideal.

Scveral strategies have been used to overcome erythrifol'’s taste problems. Une solution to the
negative heat of solution has been to combinge ervihritol with a material having a positive heat of
solution, e.g., fructo-ohigosaccharides ("FOS"), muhin and glycernn. Unifortunately, these
materials have shortcomings, ¢.g., il and FOS have a propensity 1o cause gas and bloating

when consumed in moderate to large quantities.

Eryvthritol, which 15 absorbed into the bloodstream 1o the small mtestine, for the most part s

excreted unchanged in the unine. Because erythritol 15 normally absorbed betore it enters the
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large 1ntesting, it does not normally cause laxative etfects as may be expenenced after over-

consurption of other sugar alcohols.

Ervthritol 1s known to mask bitter and metallic tastes from certain high inteunsity sweeteners. A
well-known example 1s extracts of the Stevia Rebaudiana plant, Although the components of the
aqueous extracts of this plant, known as steviosides and rebaudiosides, are very sweet (180-300
times sweeter than sucrose), they have metalhic and bitter notes. Previously disclosed formulas
use small amounts of ervthritol to mask the bitter notes m composifions where the primary

SWeeingess 18 coming from stevia.

{J.5. Published Patent Application No. 20060263423 {0 SPi Pharma, Inc. discloses a method for
preparing highly compactible carbohydrate comprising blending a first carbohydrate and a
second carbohvdrate, the first carbohydrate has a melting point higher than the sccond
carbohydrate; melting the second carbohvdrate over the first carbohydrate to obtain a highly
compacted product, drving the product, and screening the product to desired particle size. The

refercnce discloses that ervthiritol may be used as one of the carbohydrates.

U.S. Published Patent Application No. 20070026121 to Benedict et al. discloses a sweetening
compaosiiion having a crystaliine matnx that contains a first matcerial and a second matenal. The
reference discloses that the first material may be erythritol and that the sccond material may be

sucralose,

U.S. Published Patent Apphication No. 20100222311 to Purdue Research Foundation discloses
pharmaceutical compositions that contain a solid suspension comprising an acfive
pharmaceutical mgredient and a pharmaceutically acceptable water soluble sohid additive,
wherein at least a portion of the active pharmaceutical mgredient and a portion of the
pharmaceutically acceptable water soluble solid additive are present as crystals in the sohd
suspension. The reference discloses that erythritol and malic acid are suitable water soluble solid

additives.

LA
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U.S. Patent No. 4,886,677 to Mustubishi Kaser Corporation discloses a surface modified meso-
crvthrifol composition, wherein the surface of meso-~ervthritol 1s modified with water, non-
saccharide sweetening agents, sugar alcohols and/or saccharides. The composition 18 obtained
by muxing meso-crythritol crystal grains and mesoe-cryvthritol powders, adding water to the
resulting muxture, Kneading the mixture, compression~-molding the muxture, and drying the

resulting molded product.

.5, Patent No. 5,083,916 to Mitsubishn Kaser Corporation and Nikken Chemicals Company
Limited discloses a swectening composition that contains microcrystaiiine meso-ervthritol
particies whose surface 18 coated with a sweetening component. The composiiion 18 prepared by

knceding crythritol with a swectening component to coat the ervthritol.

{5, Patent No. 6,030,820 to Mitsubishi Chemical Company discloses a process for producing a

high-purtty eryvthritol crvstal.

U.S. Patents Nos. 6,475,552 and 6,559,302 to Shah et al. disclose an edible polysaccharide
prepared by reacting a polyol with a saccharide in the presence of mineral acid under anhydrous
melt polymerization conditions. The references disclose that the polyol may be erythriiol, that
the saccharide may be glucose, other simple sugars, hvdrolyzed starch and mixtures thereof and

that the acid may be malic acid.

U.S. Patent No. 6,875,460 to SPI Polvols, Inc. discloses a co-crystallized polyol and
hyvdrogenated maltodextnn sweetener. The reference discloses co-melting a polvol, .2,
erythritol, with hyvdrogenated maltodexirin to form a {ully melied nuxture. The reference

discloses that the resulting mixture has a reduced cooling effect compared {o the original polvol.

U.S. Patents Nos. 8,277,862 and 8,277,862 to Concentrate Manulacturing Company of Ireland
disclose beverage products that contain rebaudioside A, ervthritol and an acid component. The

references disclose that malic acid 1s an exemplary acid component.
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Co-pending U.S. Patent Publication No. 20090104326 to Catani et al. discloses a sohid
sweetening composition having erythriiol and a secondary sweetener 1o a single solid matnix.,
The reference discloses that the sohid sweetening composition may be made by: a) heating the
crythrifol, wheren only ¢nough heat 1s provided to melf a portion of the erythritol; b muxing the
secondary sweetener into the partially melted ervthritol to oblain a muxture; ¢} cooling the
mixture until the muxture 18 solid; and d} gninding the sohid muxture o desired particle size,
wherein the erythritol 1s at least about 30% by weight of the solid sweetening composition.

Turbinado sugar 18 the secondary sweetener used i the exampies.

Co-pending U.S. Patent Publication No. 20090011104 discloses a sohid sweetening composition
having crythritol and a complex sweetener in a single matrix, wherein the composition is
produced by melting erythritol, adding the complex swectener to the melted erythritol, cooling

the mixture and grinding the resulting mass.

Co-pending U5, Published Application No. 2009004355 discioses the use of stevia oxtracts,

including rebaudioside-A, to remove brightness from the taste of erythritol.

What 1s nceded 18 a sweetening composition that is stable and produces a favorable flavor profile
for usc in consumer products. The method of the invention provides the ability to achieve
controlled particle size, uniform blend using a range of commercial actives, improved vield,

imiproved quality, enhanced stability and cost savings.

SUMMARY OF THE INVENTION

The present mvention 15 directed to a partial melt co~ervstallization composifion comprising,

consisting of and/or consisting essentially of a crystallizable carrier and an active,

The present invention 1s further directed to a method for producing a co-crvstallization
compostiion comprising, consisting of and/or consisting essentiatly of a crystallizable carrier and
an active, wherein the method comprises, consists of and/or consists essentially of:

partiaily melting the crystalhizable carrier 1 an agueous solution;

o~
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mixing the active mto the partially rmaelfed crystallizable carrier {o obtain a muxture; and
appiving a vacuum to remove water; and
allowing the mixture to re-crystalize.

Crystals having umiform size with active co-crystallized m a matrix are thus formed.

Advantages of the present invention will become more apparent from the detatled description
eiven hereinafter. However, it should be understood that the detatled descerniption and specific
examples, while indicating preferred embodiments of the mvention, are given by way of
ilustration only, since various changes and modifications within the spirit and scope of the

invention will become apparent to those skilled in the art from this detatled description.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, the ferm “active” means a substance in a consumer product that is biologicaily

active.

As used herein, the term “*crystailizable carrier’” means a substance that is able to form solid
crystais and that facilitates the transport of an active. Preferred crystalhizable carriers are sugars
and sugar alcohols. A more preferred crystailizable carrier 1s erythritol. Additional carriers

inchude isomalt and salt

As used herein, a "food-grade” material is one that conforms to the standards for foods deemed
safe for human consumpiion st forth in the Codex Alimentarius produced by the World Health

Orgamization (1999).

As uscd herein, the term "high infensity sweetener” or “HIS” means a substance that provides a
high sweetness per unit mass compared to a nuiritive sweetener and provides hitle or no nutnitive
value. Many high intensity sweeteners are known 1o those skilled mn the art and any may be used
it the present mvenfion. Examples of high mntensity sweeteners mclude, for exampie, aspartame,
acesulfame, alitame, brazien, cvclamie acid, dihvdrochalcones, exiract of Dioscorophyilum

cummumsi, extract of the frunt of Pentadiplandra brazzeana, glveyrrhuzin, hernandulem,

.8
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mogroside, monelhin, neotame, nechespenidin, saccharin, sucralose, any of the glycosides of the
aglvcone steviol mcluding, but not mited to stevioside, rebaudioside A, rebaudioside B,
rebaudioside C, rebaudioside D, rebaudisode E, rebaudisode ¥, dulcoside, rubusoside,
steviolmonoside, steviolbioside, and 19-0O-f glucopyranosol-steviol, thaumatin, extracts of sweet
plants, such as stevia and huo han gow, and ¢combinations thergotf, A preferred high mtensity
sweetener according to the present mvention 1s iuo han guo. Another preferred high intensity

sweelener according to the present invention 1s stevia.

As used herein the term "partially melted erythritol” {(or “partially melted crystatiizable carrier™)
means a composition, with or without other ingredients or components that has been heated to a
temperature sutficient to melt part of the erythritol {or crystallizable carrier) to provide a slurry
of mehicd and solid erythritol {or crystallizabie carrier). A preferred range for melting 1s about
5% to about 60% by weight of the ervthritol {or ¢rystallizable carrier}. A preferred range for
melting for a low active load 1s about 10% fo about 380% by weight of the ervthritol {or
crystailizable carrier}. A preferred range for melting for a high active load is about 20 o about

40% by weight of the erythriiol {or crystallizable carrier).

As used heremn, the term “pharmaceutical active” means the substance i a pharmaccutical drug

that 15 biologically active.

The pharmaceutical active may be a pharmaceutical active for immediate or sustained release.
Such pharmaceutical active may be formulated for imumediate release upon ngestion, {or

sustamned release, for release in the colon, or any combination thergof,

The pharmaceutical active may be an anfihistamine, a decongestant, an analgesic, an anti-
inflammatory, an anti-pyretic, a cough suppressant, an cxpectorant, or any other pharmaccutical

active or combination of such pharmaceutical actives,

Fxamples of antihistanmines and decongestants, include, but are not limited to,
bromophemiranune, chloreyclizine, dexbrompheniramine, bromhexane, phenindanune,
pheniramine, pvrianune, thonzyviamine, pripolidine, ephedrine, pscudocphedring,

vhenvipropanolamune, chlorphenramune, dexfromethorphan, diphenhydramune, doxylarine,

L

-



CA 02919093 2016-01-22

WO 2015/012987 PCT/US2014/043769

astemizole, terfenading, fexofenading, naphazoline, oxyretazoling, montelukast,
propyihexadrine, triprolidine, clemastine, acrivasting, promethazing, oxomemazing, mequitazine,
buchizine, bromhbexine, kelotiten, terfenadine, chastine, oxatamide, xXvlomeazoline, loratadine,
desioratadine, and cefirizine; 1somers thereof, and pharmaccutically acceptable salts and esters

thereof.

Examples of suitable analgesics, anti-inflammatories, and antipyretics mclude, but are not
Limited to, non-sterordal anti-inflammatory drugs (INSAIDs) such as propiomic acid derivatives
{¢.2., thuprofen, naproxen, ketoprofen, urbiprofen, fenbufen, fenoprofen, mdoprofen,
ketoprofen, fluprofen, pirprofen, carprofen, oxaprozin, pranoprofen, and suprofen) and COX
inhibitors such as celecoxib; acetaminophen; acetyl salicvlic acid; acetic acid dertvatives such as
mdomethacin, diciofenac, suhindac, and tolmeting fenamic acid derivatives such as mefanamic
acid, meclotenamic acid, and Bufenamic acid; biphenyicarbodvlic acid derivatives such as
diftunisal and flufenisal; and oxicams such as piroxicam, sudoxicam, isoxicam, and meloxicam;

isomers thereoi, and pharmaceutically acceptable salts and prodrugs thercof.

Examples of cough suppressants and expectorants include, but are not himited to,
diphenhydramine, dextromethorphan, noscapine, clophediancl, menthol, benzonatate,
cthvimorphone, codeine, acetyleysteing, carbocisteine, ambroxol, beliadona alkaloids, sobrenol,
guatacol, and guaifenesin; isomers thereot, and pharmaceutically acceptable salts and prodrugs

thereof.

Additional examples of actives inchude eucalvptol, menthol, methyl salicvate and thyvmol.

Preterred actives include heat sensitive and/or moisture sensifive actives.,

As used hercin, a gram {or other given amount} of Sucrose Equivalent Swectness ("SES™) means
the amount of high intensity sweetener needed to be added to an 8 cunce glass of water in order
to provide the same sweetness as an independent 8 ounce glass of water containing once gram {or
the other given amount) of sucrose. For example, 17200 g of aspartame will cqual about one

oram o SES because aspartame 1s about 200 fimes sweeter than sucrose. Suunilarly, about /500

10
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¢ to about 1/600 g of sucralose will provide one gram of SES because sucralose 1s about 500 to
about 6800 fimes sweeter than sucrose. Monk fruit 1s 4x as sweet as sucrose and s thus equal {o

about 0.25 gram SES per gram sucrose.

As used heremn, the term "sugar alcohol” means a food-grade alcobol derved from a sugar
molecule. Sugar alcohols useful 1 the present mvention inchude, for example, dextrose, fructose,
isomalt, erythritol, hydrogenated isomaltulose, hvdrogenated starch hydrolyzates, lactitol,
maltitol, mannitol, polydextrose, sorbitol, sucrose, tagatose, trehalose, xviitol, and combinations

thereof.

As used herein the term “sweetening active” means a food additive that duplicates the effect of

sugar taste. A preferred swectening active 1s a iugh intensity sweeiener.,

As used heremn, all numerical ranges provided are intended to expressiy include at least ali

.

numbers that fall between the endpoints of ran

JQ

The preferred ratio of crystallizable carrier fo active is at least about 5% to about 40% by weight
tor foods, about 0.5% to about 20% by weight for sweeteners and about 5 % to about 50% by

weight for prescription and/or over-the-counter drugs.

The active can be a sweciening active or a pharmaccutical active. The compositions
contemplated herein can be a mixture of several actives and crystallizable carriers. The
composition can contamn other sweeteners, sugars, fibers or nutritional components that are stable
under partial melt conditions. The compositions of the present invention may contain additional
non-sweetening mgredients as well, meluding flavors, aromas, other nutritional compongeunts, and
nuxtures thereol. For example the compositfions can contain fiber{(s), vitammn{s), mineral{s},

and/or herbal supplement{(s).

The compositions of the present invention have SEN's that are ligher than erythritol, preferably

orcater than about .25 grams SES per gram.

i1
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As used herem, unless otherwise indicated, the terra "flavor” means any food-grade matenal that
may be added to the present compositions to provide a desired flavor. Flavors useful n the
present imvention include, for example, cream, hazelmut, vanilla, chocolate, cinnamon, pecan,
lemon, lime, raspberry, peach, mango, vanillin, butter, butterscotch, tea, orange, tangering,
caramel, strawberry, banana, grape, plum, cherry, blucberry, pineapple, elderberry, watermelon,
bubblegum, cantaloupe, guava, Kiwi, papaya, coconut, mint, spearmunt, derivatives, and

combinations thereot.

As used herein, uniess otherwise indicated, the term "aroma component” means any food-grade
voiatile substance that mayv be emploved to produce a desired scent, for example, when mixed
with a foodstuff. Aromas uscful in the present invention mclude, for example, cssential otls
{citrus o1}, expressed oils {orange oil}, distilied oils {rose oil), extracts (fruis), ancthole
{liguorice, amise seed, ouzo, foennel), anisole (anise sced), benzaldehvde (marzipan, almond),
benzyl alcohol (marzipan, almond), camphor (cinnamomum camphora), cinnamaldehvde
{cinnamon}, citral {citroncHa oil, lemon oil}), d-limonene {(orange} ethyi butanocate (pincappie),
cugenol {clove oil}, furaneol {strawberry}, furfural (caramel}, linalool {coriander, rose wood),
menthol {(peppermint), methyl butanoate (apple, pincapple), methyl salicylate (o1l of
wintergreen), neral {orange flowers), nerohin {orange fiowers), pentyl butanoate {pear, apricot),
nentvl pentanoate {(apple, pincappie), sotolon {maple syrup, curry, fennugreck), strawberry
ketone (strawberry}, substituted pyrazines, ¢.g., Z-ethoxy-3-1sopropyipyrazing; 2-methoxy-3-scc-
butvlpyrazine; and 2-methoxy-3-methvipyrazine (toasted sceds of fenugreck, cumin, and
cortander}, thuyjone (Jurmiper, comimon sage, Nootka cypress, and wormwood}), thymol {camphor-
ke, tfnimethylamane (fish), vamilhin {vanilla), and combinations thereof. Preferred aroma
components according to the present nvention include, essential oils {citrus oil), expressed oils
{orange o1}, distilled ous {(rose o), extracts (fruits}, benzaldehyde, d-limonene, turtural,

menthol, methvl butanoate, pentyl butanoate, salts, derivatives, and combinations thereof.
The aroma component may be present in any ammount 1n the composition. Prelerably, the aroma

component is present in an amount from about 2~ to about 13- imes the detectable amount. More

preferably, the aroma component 18 present in an amount from about 2- to about 3~ times the

12
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detectable amount. As used herein, undess otherwise mdicated, the term "detectable amount” 8

the amount of the aroma component required to produce a scent detectable in the foodstuff.

The compositions of the present invention have energy contents less than that of a nutritive

stigar, preferably less than 5 calories per serving.

Unlike dry blends of the ingredients used m the inventive composition, the partial melt ¢co-
crystaliization compostiions of the present invention are a ¢rystalline matrix. This form assures
consistent delivery and taste in a system and prevents parts of the composition from having
distincthy different tastes. Pharmaceutical benefits include improved active stability (heat

stabtiity); assured active uniformity; and reduced active wastc and/or improved active yield.

As a swectener, the composition can be packaged in packets, as a bulk swectener, in cubes, of

any normal sugar forms.

As a pharmaccutical, the composition can be any solid object, semi-solid, or hquud-filled
compaosttion designed to contain a speciiic pre-determined amount {dosc) of a pharmaceutical

active.

Compositions of the present invention may be made by any methods known to those skilled o
the art. These methods produce a solid, stable, no-sticky, homogenecous, composition from a
crystallizable carnier and an active. All of the methods mvolve:

Partially melting a crystallizable carner i an agueous solution;

miXing in an acfive; and

applymng a vacuum to the roaxture to evaporate the water.

Alternatively the order can be adjusted as follows: combining the crystallizable carner and active
to form a maxture; partially melting the crystathizable carrier in the mixture; and drying the

mixture.



CA 02919093 2016-01-22

WO 2015/012987 PCT/US2014/043769

The amount of crystallizable carrier and of active can be any arnount that provides for the desired
taste profile and calorie content. Preferably, the crystallizable carrier makes up over about 60%

to about 80% by weight of the composition.

Aun iraportant aspect of the tnvention 1s the control of the degree of melung of the crystallizable
carrier. By providing only enough heat to melt a portion of the crystalhwzable carrier used in the
composition, a much more homogencous matrix can be made. This embodiment of the present
invention not only provides a more homogeneous matrix but alsoe saves encergy, and sumphifics

process and quality controls.

The degree of iquetving/melting 18 calculated from the quantity of water added. The quantity of
water 1s multiplied with the solubility of erythritol in water. The preferred range of

ligquefying/melting 18 about 25%.

For hot melt, one way to determine degree of melting 1s set forth below:

Assumge the batch weight 18 100 g, It one hot melts {complete liquetving) 30 grams, and then
addd active to the hiqueficd melt for uniform mix and then adds the remaining 70 grams, the
degree of melt would be 30% (30 grams mclt over 100 grams total weight}., This example will
be applicable for sugar bascd co-crvstallization which uses small amounts of watcr o reduce

melting point and combine with heat to melt the 30% sugar so actives can be mixed m uniformiy.

The degree of melting can be any amount that provides for a homogencous suspension. The
degree of melting of the crystallizable carrier can be between about 10% and about 40% ol the
matrix. Most preferable, the degree of melting 1s the maxamum amount of melting that maintains

a siurry.

The melting can be done 1o a confectioner’s pan, a kettle, an agitated vessel, a heated screw

feeder or extruder, crystailizer or the ike. It can be continuous, batch or sermi-batch. Heat can be

provided by any means know to those skilled m the art. Drving can be dong batch-wise or
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confinuously, or a combination. It can be done in pans, on a cooling wheel or belt, or any other

means known to those skilled m the art.

The method of the mvention permuts independent control over tlavor and sweetness teveis. One
especially useful aspect of the invention 1s that the homogeneous nature of the resultant
compostiions ensure even and stable distnibution of the sweeteming active, and prevent
separation, which munimizes highly sweet areas common with simpie dry biend compositions.
Pharmaceutical benefits include uniform active distribution; protect heat labile pharmaccutical
actives, cspecially when vacuum is applicd; and minimizes medicinal or bitter notes of
pharmaceutical actives.

While ervthritol 1s described herein, any ¢rystallizable carrier can be used in place of ervthritol In
the present invention. Additionally, any active, regardiess of its meiting point or muscibiity

within the crystailizable carrier can be used.

{One aspeet of the processes inciuded in the present invention 18 that the temperature to provide
the homogencous matrix does not need to reach the melting point of the active. This permats
lower processing temperatures than would otherwise be needed. Using such temperature can

nunimize and poicontially climinate the development of undesirable flavor notes.

Minumizing the amount of heat needed 1s an important aspect of the invention. To this end it 18
useful that the actives do not actually melt in the processing of the solid matrix. While this has
been deswrable in the past {o assure homogencity of the final solid matrix it will be now clear to
those skilled 1o the art that using the methods disclosed herein, it 1s no longer necessary. This not

only saves energy, but it speeds up processing tune,

The following examples are provided to further itlustrate the compositions and methods of the
present ipvention. These examples are dlustrative only and are not miended to it the scope of

the imvention i any way,
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EXAMPLES

Edibie crystals with melting temperatures below 200°  can effectively be partially melted and
co~crystallized with active ingredients such as natural or artificial sweeteners or nutrients and
then co-crystatlized with good sheen. Edible orystals with melting temperatures higher than
20807 C can cither be partially melted or can be prepared in aqueous solutions and added to a
parttally melted crystal at fower temperature and co-crystallized. Partial melt requures less
cnergy than full melt and results in improved crystal appearance and sheen. Due to less heat
cxposure, partial melt delivers clean sensory guality. For example, natural sweeteners such as
Stevia, Reb A, B, luo han guo extract and luo han guo juice can casily be co-crystallized with
crythritol as well as with artificial sweeteners. Partial melt enhances process stability by
reducing and/or eliminating thermal degradation and reactive species produced. The resulting
crystals are more stable, have a better taste profile and one of improved quality, while looking,

tasting and sounding like sugar.

Ervthritol was partially melied at 85-90° C in a heated vessel or erystallizer. Sweetencers or
nutrients solutions were then added, mixed and slowly co-crvstallized by reducing batch
temperature to around 50-60° C over a 3-4 hour pertod. The resulting co-crvstallized product has
crystal sheen and good taste quality, Heat sensifive actives/ingredients and their stability arc also

improved as himited heat is applicd during the partial melt operation.

In accordance with the mvention, a cornposition comprising an edible crystallizable carer
contaiming either sweetening actives or pharmaceutical actives 1s prepared by:

melting a crystallizable carrier i an agueous solution;

mixmng i an active; and

applying vacuum to evaporale water.

The resulfing co-crystalhized sweetener composition improves sweetness sensation with
controllable crystal size and appearance. Sumularly, the resulting pharmaceutical co-crystallized

actives are more stable and umborm with much more reduced bitter or medicinal notes.

16
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Additionally, the benefits of thus partial melting and co-crystalhization process include hugher

product yield, itmproved product stability and active content uniformity.

To offer sugar-like crystatling sugar substitutes with good sheen and desirable size distnibution,

s¢ that the co~crystallized product looks, feels, and sounds like sugar.

To ofter crystallized pharmaceutical products with much less batter or medicinal notes plus

oftering product stability,

Other approaches have focused on coating, agglomeration or spray drying processes, which do
not retain crystal grains with sheen. Meanwhile, coating does not improve content uniformity

and/or reduce bitterness/off notes.

Firstly, currently partial melt technology using aguecous solution to melt the surface of crystals
and then re-crystailize by using vacuum to cvaporate the water. Thus, minimal heat was

involved which prescerve heat sensitive actives.

Secondarily, the current product demonstraies that such co-crystallized product nunimize bitter

and medicinal notes significantly in applications.

introducing sweetening active or pharmaceutical active during carrier crvstallization process 1o

wromerse and co-crystallize so that the resulting crystals have actives mcluded thercon.,

Partial-melt of crystals can be achieved by using heat at temperatures about 5 — 10° below a
crystal’s melfing temperature {or if vacuum 1s applied, the melting temperature can be
significantly reduced to protect heat sensitive actives) so that crystals will be partially melted at
the surface. Depending on the quantity of active to be co-crvstalhized, a target of 10 — 40%
melting can be devised. For water soluble crystals, partial melt can be achieved by using
aqueous solution (o melt the surface before co-crystalhization with actives. With agugous

solution, minimum heat 1s needed, this 1s important for heat hable mgredicnts.
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Example |

Ervthritol co-crystallized with malic acid

Co-~crystallization compositions were made as follows:

Heat 100 b water to about 70°C m beaker

Start stirring and add 160 g crythritol, until completely dissolved

Add 240 g malic acid and keep stirring until completely dissolved

Alow to cool down slowly

When reach about 25°C, vacuum filter the muxture

{ollect and weigh the filtrate

Aliow the co-crystallized crystals to dry overnight at room temperature

The following example demonstrates the benefits of partial melt co-crystallization technology

{CCT) i reducing sour notes {via malic acid, a food acid that can be sately consumed}. The data

show unique benefits mncluding homogeneity of active, unuformity and case of control of particie

size, as well as shorter process fime and high product vield.

Below are the co-crystailized erythritol/malic acid sensory results, which are 1 the form ot a

triangle test with reasons for choosing the odd sampie.

The triangle test was conducted (o determine whether a sensory difference existed between the

co-crystathized products of the wmvention. It 1s usetul i situations where treatment effects mught

have produced product atiribute changes. The test 1s conducted by presenting to cach panelist

13
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three coded samples, i which two samples are identical and the other s different {or odd)
sample. Panelists are asked {o tasie cach sampie from left to night and select the odd sample. The

number of correct rephies are counted and analvzed.

Since the % malic acid in the co-crystallized matenial was very high, the panel received a blend
of co-crystallized material and erythritol. The dry blend only was formuilated to match the over
% malic acid in the co-cryvstalized blend {(total malic acid for both triangle test blends 3.65%).

------------------------- -p'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'--'-'-'-'-'-'-'-'-'-'-'-'-'-"-"-"-"-"-"-"-q '-'-'-'-'-'-'-'-'-'-'-'-'--"-"-'-'-"-"-"-"-p'-'-'-'-'-'-'-'-'-"-"-"-"-"-"-"-"—- T T T T T TG T TG T TG T TG T T T T T T T T TG T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T G T G T G W
) ) )
)

- Erythritol | Erythritol Erythritol | Erythritol thmoi Erythritol

- Malic acid | PureFrutt™ | Luo han go | Luo han go | ' Stevia Stevia
- Select{®)  Molasses | Molasses

- Molasses

0
' crystallized |

biend

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

{*} PurcF rmt by Tate & ,E_j, e 18 extract from monk fruit.

Examples on co-crystallization technology.

The molasses in the final product {(69.4% CCB: ERY+PureFruit™ Scleci-tmaolasses, 30.6% EFG
sugar) 1s aimed at 0.8%

Results
For the triangle test, 10 out of 15 panclists correctly chose the odd sample, making it a
sigruficant difference (39}, The dilterence noted by panelists was overwhelmingly “less sour” for

the co-crystatlized blend and “more sour” for the dry blend.
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Example 2

The current process mamly using aqueous {waiter) solution {o partially melt the crystals, thus
minimum heat s apphied which 1s important for heat hiable actives. It 1s a process that can easily
be controlied with fast process time. With less heat, good product quality can alwavys be assured.
Particle size distribution can be controlied via this partial melt co-crystatlization.

Partial~-melt Co-crystallization for Controlied Crystal Size Distribution

Size data was obtained on ervthritol co-crystallized with monk

“Mosh | Bateh L% | Bateh 1L % | Batch UL % | Baich V. %
 size ' Before® Belore After | Refore After | Before Afte

' | Aftert

B 0 | 0 1 0.4 | 0 1 06 L 0 | 0
20-30 | 1i | 88 | 30.5 1 30.8 1 30.5 1 294 1 308 | 229
30-40 | 85 | 685 | 456 | 4 71 1 456 1 485 | 456 | 510
40-50 | 137 | 21 | 21 | 198 | 220 1 190 | 221 | 242
50-60 | 0 | bb o 0.6 | 12 0.6 1 19 | 06 | 13
<60 0| 0.6 | 13 | 04 | 11 o 05 i 11 | 05
Product 35% 7% 37% 99%

yietd o

*Betore: before parfial-melt co-crystalhization

** After: after partial-melt co-crystatlization

The numbers 1o the table above are consisient from batch to bateh, il same degree of melt is
mamtained {(controlled by quantity of water added and heat}. Size numbers can be mampulated
by degree of melt. For example, when more water 18 added (more melt), the additional water
wiil dissolve more of the small crystals, thus when re-crystallizing, the resulting crystals size will

tend to be bigger {i.e, more melt get bigger size}.

Example 3 - Luo Han Guo Extract with Erythritol
Ervthntol-PurcFruit™ Select
A water bath 1s set at temperature 83°C 400 grams of ervthritol 1s weighed and put in the water

bath. 15 grams of PureFrog™ Sclect (50% mogroside V and 50% carbohydrates and proteins)
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and 22.5 grams of water are muxed together at 60°C to make 40% sohd solution. Then 25 grams

of solution with PureFrunt™ Select 15 gradually added to dissolve erythritol ervstals while

7S

stirring. The soiution i1s able to dissolve/melt approximately 20% — 35% crystal’s outer surface.

-

The melted/dissolved crystals were slowly dried which allows crystals to re~crystallized into new
crystal grains with sheen. The resulting ¢rystals have actives entrapped from the nside to the

surface of the re-crystatlized gramns.

Example 4 -~ Luo Han Guo Extract, Molasses with Erythritol

Ervthritol- PureFrunt™ Sclect-Molasses

A water bath 1s set at temperature 83°C. 40{) grams of crythritol 1s weighed and put in the water
bath. 15 grams of PureFruit™ Sclect and 22.5 grams of water arc mixed together to make 406
solid solution. Then 8 grams of molasses 1s added to 409 sohid solution. 25 grams of solid
soiution 1s gradually added to erythritol to melt crystal grains while stirring. The
melted/dissolved crystals were slowly dried which aliows crystals o re-crystallized into new
crystal grains with sheen. The resulting crvstals have actives entrapped entrapped from the

inside to the surface of the re-crystallized grains.

Example 5 - Stevia Extract with Ervthritol

Ervthritol-Stevia

A water bath is set at temperature §3°C. 130 grams of ervihritol 1s weighed and put in the water
bath. 4.5 grams of Tasteva™ (93% Keb A and 10.5 grams of water are muixed together to make
303% solid solution. Then 10 grams of solid solution 1s gradually added to erythrnitol while
stirring. The melted/dissolved crystals were slowly dried which allows crystals to re~crystallized
into new crvstal grains with sheen. The resulting crvstals have actives entrapped enirapped from

the inside to the surface of the re~crystailized grains,

Example 6 - Stevia Extract, Molasses with Erythritol

Ervthnitol-Sevia-Molasses

A water bath 1s set at temperature 83°C. 280 grams of erythritol 15 weighed and put in the water
bath. 9 grams of Tasteva™, 21 grams of water are mixed together to make 30% sohid solution.

Then 2.16 grams of molasses is added to 30% sohid solution. 22 grams of sohid solution 1s
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eradually added to erythntol o melt crystal grains while stirning.  The melted/dissolved crystals
were slowly dried which allows crystals to re-crystaliized mifo new crystal grains with sheen.
The resulting crystals have actives entrapped from the inside to the surface of the re~crystallized
STams.

Example 7

Samples were prepared 1n accordance with the method below.

A water bath 1s set to 83°C

4040 erams of erythritol 1s put in a beaker in the water bath

15 grams of PureFrnt™ Select and 22.5 grams of water are mixed together to make a 40% solid

saiution

Then & gram of molasses 18 added to the 40% solid solution

Then 25 grams of the monk solution 1s slowly added to the erythritol while sturing

The added the aqueous solution will dissolve about 25% of ervthritol

Continued slowly muxing the muxture m 80°C water batch to allow the maxiture to re-crystallize

until a dry power 15 obtamned.
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Table 2 Density of Co-Crystallized Samples

e Samples _Density (g/ee) |
Erythritol-Stevial L0786 ]
 Brythritol-Steviawith Reb b I 0.796 ’
 Erythritol-SteviaandRebD 1 0.770 ]
Erythritol-Stevia I-molasses (3.778 ’
Erythritol-Stevia Y & Reb D-molasses | 0.780 g
' Erythritol-Stevia | and Reb D-molasses 0.788 ’

Example 8

Sugar with Reb D co-crystals were prepared in accordance with {1} and {2) below.

Example 8{(1}

a} Set water bath {femperature at 83°(.

b} Weigh 60g of sugar into 1L beaker, add 8g of water, and microwave for 135s to melt.
¢y Mix i active (7 g of Reb D) then add the remaining sugar (140 g).

d} Put the beaker into water bath, keep stirning until obtain dry powder.

Example 8(2)

a} Set water bath temperature at 83°C.

by Weigh 7g of Reb D and [0g of water into 1L beaker to make a suspension.

¢y Add 200g of sugar.

d} Put the beaker into water bath, keep stirring until obtain dry powder.
sugar with RightSwect™ ¢o-crystals were prepared 1n accordance with {3) and {4} below.
RightSwect™ in this instance regards Rightdweet stevia, which contams Reb A {(890%} and Reb
D {7%).
Examplc &(3)

The procedure 18 same to Example 8{1} except for using 6 gram of RightSweet™,
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Example §{(4)

The procedure 1s same to Example 8{(2) except for using 6 gram of RightSweet™ and 6 gram of
Water.

Ervthritol, Sugar with PurckFrun™ Sclect co-crvstals were prepared in accordance with (5} below

Example 8(5}

a} Set water bath temperature at 83°C.

b} Prepare actives inn a 60% solid solution: dissolve 12.7 grams of PureFruit™ Select
and 4.38 grams of molasses into 11.38 grams of water.

¢y Weigh 140 grams of ervthritol and 60 grams of sugar into 1L beaker and put it into
water bath.

dy Gradually add 12.7 grams of solid solution to dissolve ervthritol/sugar while stirring
untit obtain dry powder.

Ervthritol with PureFruit™ Select co-crystals were prepared 1n accordance with {6) below.
Example 8(6)

a} Set water bath temperature at 83°C,

by Make 40% solid solution: disslove 12.7 grams of PureFruif™ Select mito 19.05 grams
of water.

¢y Weigh 200 grams of ervthritol into 1L beaker and put it into water bath.

d} Gradually add 12.7 grams of sohid solution to dissolve ervthritol while stirring untid
obtain dry powder.

{somalt with RightSwect™ c¢o-crystals were prepared in accordance with (7} below.

Examplc &(7)

a) Set water bath temperature at 83°C.
b} Weigh 6g of Isomalt and 6g of water into 1L beaker to make a suspension.
¢} Add 200g of Isomait,
d} Put beaker into water bath, keep stirring untid obtain dry powder.
Exampic 9
Preparation of Listerine® Powdercd Mouthwash Using Partial Melt Co-Urystallization
Technology

Example 9(a). Samc active ingredients as Listerine® Original
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The active ingredients histed on Listerineg® bottles are essential o1ls which are menthol, thvimol,
methyl salicviate and eucalyptol.

Procedure:

Put a water bath mn a fume hood, and set temperature at 83°C. Weighed 100g of ervthritol into a
1L beaker and put 1t 1n the water bath. In a 100ml beaker, added 0.84g of menthol and 1.2&g of
thvmeol into 8g of water. Weighed 1.2g of methyl salicylate and 1.84g of eucalyptol and put into
the same 100mL beaker to make a suspension. Then added the suspension slowly into the 1L
beaker contaming partially meited eryvthritol. In this process, all other actives were evenly
dispersed in the ervthritol solute. The solute was then re-crystailized, and the actives were
uniformiy enclosed in the co-crystals. Kept stirring until obtained dry powders. This unigue
process significanthy reduced process cost, and enhanced product quality and stability.

Use direction: dissolve lg of powder into 20 mL water and rinse for 3{ seconds.

Example 9(b}): Same active ingredients as Listerine® {add sucralose)

Procedure:

Put a water bath in a fume hood, and sct temperature at €37C. Weighed 100¢ of erythritol into a
1L beaker and put 1t in the water bath. In a 100mbL beaker, added 0.84g of menthol and 1.28g of
thyvmol into 8¢ of water. Weighed |.2g of methyl salicvlaie, 1.84g of cucalypiol and 0.6g of
sucralosce mto the same 100mL beaker to make a suspension. Then added the suspension slowly
info the 1L beaker containing the partially melied ervthritol. in this process, all other actives
were evenly dispersed in the ervthritol solute. The solute was then re-crystaillized, and actives
were umformly enclosed i the co-crystals, Kept stirring until obtained dry powders. This unuque
process significantly reduced process cost, and enhanced product quality and stability.

Use direction: dissolve lg of powder into 20 mi. water and rinse for 30 seconds.

Example (¢

Same active mgredients as Lasterne® (xylitol replace erythritol)
Procedure:

Put a water bath m a {fume hood, and set temperature at &3°C. Weighed 100g of xylitol mto a 1L
beaker and put i in the water bath. In a 100ml beaker, added .84g of menthol and 1.28g of
thvmol into Sg of water. Weighed 1.2g of methyl salicylate, 1.84g of eucalyptol and 0.6g of

sucralose nto the same 100mL beaker to make a suspension. Then added the suspension slowly
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into the 1L beaker to partially melied xvistol. In this process, all other actives were evenly
dispersed in the xylitol solute. The solute was then re-crystallized, and actives were uniformly
enciosed 1 the co-crystals. Kept stirning until obtained dry powders. This umaque process
signyficantly reduced process ¢ost, and enhanced product guality and stability,

Use direction: dissoltve lg of powder into 20 mi. water and rinse for 30 seconds.

Example 9{d}: Same active ingredients as Listerme® {add mmnt flavor}

Procedure:

Put a water bath i a fume hood, and set temperature at 83°C. Weighed 100g of xvhiteol into a 1L
beaker and put it in the water bath. In a 100mL beaker, added (.84g of menthoi and 1.28¢ of
thymol into 5g of water. Weighed 1.2¢ of methyl salicylate, 1.84¢ of eucalyptol, 8.6g of
sucratose and 0.83g of munt flavor info the same 130mi beaker to make a suspension. Then
added the suspension siowly mto the 1L beaker to partial melt xvhtol, In this process, all other
actives were evenly dispersed in the xylitol solute. The solute was then re-crystallized, and
actives were untformiy enclosed in the co-erystals. Kept stirring until obtain dry powders. This
unique process signtficantly reduced process ¢ost, and enhanced product quality and stability.

Use direction: dissolve 1g of powder into 20 mL water and rinse for 30 scconds.

——
v,
-

Example %{¢}): Same active ingredients as Listerine® {add alcohol replacer)

Procedure:

Put a water bath in a fume hood, and set temperature at 83°C. Weighed 100g of xylitol into a 1L
beaker and put 1t 1n the water bath. In a 100mL beaker, added 0.84¢ of menthol and 1.28g of
thvmol mto 5g of water. Weighed 1.2g of methyl salicylate, 1.84¢ of cucalyptol, 8.6¢ of
sucralose, 0.83g of mnt flavor and 1.65g of alcobol replacer mto the same 100ml beaker to
make a suspension. Then added the suspension slowly mito the 1L beaker {o partial melt xylhitol,
in this process, all other actives were evenly dispersed 1o the xvhitol solute. The soluie was then
re~-crystallized, and actives were umformly enclosed in the co-crystals, Kept stirring until obtain
dry powders, This uruque process significantly reduced process cost, and enhanced product

guality and stability.

Use direction: dissolve lg of powder into 20 mi. water and rinse tfor 30 seconds.

The foregoing examples are not miended to limit the scope of the present mvention, which may

be set out i the claims. In particular, various equuvalents and substitutions wiil be recognized by
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Claims:
1. A partial melt co-crvstallization composition comprising:
a crystallizable carnier; and

an active.

2. The partial melt co-crystaliization composition of claim 1, wheremn the active 1s a lngh
intensity sweetener.,

3. The partial melt co-crystatlization composition of claim 2, wherein the high intensity
sweetener 18 selected from the group consisting of aspartame, acesulfame, alitame, brazien,
cvelamic acid, dihvdrochalcones, extract of Dioscorophvibim cummunsi, extract of the fruit of
Pentadiplandra brazzeana, glycyrrhizin, hernandulcin, mogroside, monellin, neotame,
neohespernidin, saccharin, sucralose, any of the glveosides of the aglycone steviol including, but
not limited to stevioside, rebaudioside A, rebaudioside B, rebaudioside C, rebaudioside D,
rebaudisode E, rebaudisode F, duicoside, rubusoside, stevioimonoside, stevioibioside, and 19-0-
3 glucopyranosoi-steviol, thaumatin, extracts of sweet plants, such as stevia and luo han gou, and

combinations thereof.

4. The partial melt co-crystaliization composition of claim 3, wherein the high intensity

sweetener 18 fuo han guo.

3. The partial melt co-crystallization composition of claim 3, wherein the high intensity

swestener 18 sievia.

6. The partial melt co-crystallization composition of claim 1, wheremn the crystalhizable

carrier 1s a sugar ailcohol.

furyy

7. The partial melt co-crystallization composition of claum 6, wherein the sugar alcohol 15

selected from the group consisting of dextrose, fructose, isomalitl, erythriiol, hydrogenated
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isomaltvlose, hvdrogenated starch hydrolyzates, lactitol, maltiiol, mannitol, polydextrose,

sorbitol, sucrose, trehelose, xyhitol, and combinations thereof

5. The partial melt co~¢crystatiization composition of clamm 1, further comprising Havor
material.
9. The partial melt co-crystaliization composition of claim 8, wheremn the flavor matenal 1s

selected from the group consisting of cream, hazelnut, vamitla, chocolate, cinnamon, pecan,
lemon, lime, raspberry, peach, mango, vanillin, butier, butterscotch, tea, orange, tangeringe,
caramel, strawberry, banana, grape, pium, cherry, blueberry, pincapple, elderberry, watermelon,
bubblegum, cantaloupe, guava, kiwt, papaya, coconut, mint, spearmunt, derivatives, and

combinations thereof.

18, The partial melt co-crystallization composition of claim 1, further comprising an aroma

component.

11, The partial melt co-crystallization composition of claim 1}, wherein the aroma
component is sclected from the group consisting of essential otls {ciirys oil}, expressed oils
{orange oil}, distilled oils {rose oil), extracts (fruits), ancthole (liquorice, anisc seed, ouzo,
tennel}, anisole {amise sced), benzaldehyde (marzipan, almond), benzyl alcohol (marzipan,
almond), camphor {cimnamomum camphora), cinnamaldehyde {cinnamon), citral {citronelia oil,
iemon oil), d-limonene {orange} ethyl butanocate {(pmneapple}, cugenol {clove oil}, turancol
{(strawberry), furfural {caramel}, hinalool {conander, rose wood), menthol {(peppermint), methyl
butanoate (apple, pineapple), methyl salicylate (o1l of wintergreen), neral {orange tlowers),
nerolin {orange flowers), pentyl butanoate {pear, apricot), pentvl pentanoate {apple, pinecapple),
sotolon {maple syrup, curry, fennugreek), strawberry Ketone (strawberry}, substituted pyrazines,
¢.g., 2~ethoxy-3-180propylpyrazine; Z-methoxy-3-sec-butvipyrazine; and 2-methoxy-3-
methyipyrazine (toasted seeds of fenugreek, cumin, and cortander), thujone (junuper, conunon
sage, Nootka cypress, and wormwood), thymol {camphor-like}, trimethylamine {fish), vaniilin

{vaniila), and combmnations thereot.

(A9
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12. The partial melt co~crystatlization composition of claim 1, further comprising colornng
selecied from the group consisting of annatto extract, caramel, grape skin extract, paprika,

riboflavin, turmerie, fruit or vegetable juices, FD&C red, yellow or blue colors.

13. The partial melt co-crystatlization composition of claim 1, wherein the active is a
pharmaceutical active selected from the group consisting of ¢ucalyptol, menthol, methvl

salicyate, and thymol.

i4. A method of making a partial melt co-crystallization composition comprising:
partially melting the crystallizable carrier in an agueous soiution;
mixing the active mto the partially meited crystalhizable carrier to obtain a mixture; and

drving the mixture.
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