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I nvention [0001] This invention relates to the use of
surfactants to solubilize water-insoluble solids in
ready-to-drink beverages which are clear, stable and
free of crystals, floc, sedinment and any ot her phase
separati on phenonena. More particularly, the present
invention relates to the formati on of stable, clear
beverage concentrates, beverage syrups and stabl e,
cl ear finished beverages which contain water-insol uble
solids which have been sol ubilized or
m cro-sol ubilized by an anmount of surfactant that is
substantially | ess than the anount of surfactant used
in known di spersions and often |less than the anount
of the water-insoluble solids. Related Background Art
WO 2004/ 023900 PCT/ US2003/ 024632 -2 [0002] A variety
of water-insoluble solids are useful ingredients in
beverages. Exanpl es of such water-insol uble solids
include, without limitation,-1Favor conpounds, taste
nodi fiers, nutrients and colors. Wile these
wat er-i nsol uble solids may be dissolved in
non- aqueous sol vent systensTipform sol utions, when
such solutions are added to a beverage syrup and
subsequently included in an aqueous finished

or YSERP SR TR SQH Dt bRk 3Bl sarms v

t he non-aqueous sol vent ipEWIRANGHS e solids were

di ssolved. In addition, in the absence of suitable
surfactant(s), water-insoluble solids formlarge
crystalline pieces or waxy or oily material floating
on top i'n beverage concentrates and syrups,

respectively. ABACKGHROURPOGE-THE BdvERGSEN Separation

phenonena, aside fromthe obvious negative aesthetic
i npact, prevent the effective delivery of flavor to a
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[0001] This invention relates to the use of surfactants to solubilize water-insoluble
solids in ready-to-drink beverages which are clear, stable and free of crystals, floc,
sediment and any other phase separation phenomena. More particularly, the
present invention relates to the formation of stable, clear beverage concentrates,
beverage syrups and stable, clear finished beverages which contain water-insoluble
solids which have been solubilized or micro-solubilized by an amount of surfactant
that is substantially less than the amount of surfactant used in known dispersions

and often less than the amount of the water-insoluble solids.

Related Background Art



[ 0003] Hence, there exists a dilenma in the
formul ati on of beverages containing

WG eh/og@bver - i nsol ubl e solids. Many approaches PEI/ESer0R4632
taken to address this problem Mst notably, nethods
such as encapsulation (U. S. Patent No. 5,871, 798),
m croenmul sion (U S. Patent Nos. 4,835,002 and
6, 251, 441), emulsion (U S. Patent No. 4,946, 701)
et 002AY8rifer walRliftthle écnldé% dskRMin fgrédlérﬁs algés.
sinmply add a"sol ubilizer such as a surfactant to a
belizmaples siysiclk maiar-insoderle salids smlludsi itheutdmitetivar flaoe
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manuf acturi ng processes, e.g., the dilution of
concentrate to syrup to finished beverage (see
abf0063] Hénees there, exdsty 4 ditéraint $n the doradidatidnasBengragesg@htafiiing
usi nﬁ, a |l ar%ﬁ aim)undg of surfactant will generate foam
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[0004] However, each of these approaches has associated disadvantages. For
example, beverages containing encapsulations or emulsions are not optically,
visually, clear, i.e., water-clear. What is more, microemulsions, while optically
clear and stable, rely on large amounts of co-solvents and large amounts of
surfactants; the latter are typically present in an amount that is at least five to ten
times the amount of water-insoluble solids present. Such a high requirement for
the amount of surfactant has potential negative impacts upon beverage quality and
manufacturing efficiency. A finished beverage having such large amounts of

surfactant may have off-tastes. In addition, such a beverage may not be amenable



[ 0006] An enbodi nent of the present invention is

directed to a nethod of formng a stable, clear
wheoe239e0 concentrat e cont ai ni ng wat er - i nsol ubPET/E610031624632

conprising ‘the step of: dissolving said

wat er-insoluble solids in a syrfactant to formsaid

stabl e, clear beverage concentrate. In rel ated

enbodi ments, the present invention is directed to
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of the present invention is directed to a method of
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an aliquot of said stable, clear concentrate to
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i nsol ubl e solids and a surfactant [0008] Still
anot her enbodi rent of the present invention is
dilPRQN ddl shert,dhere iswaeeddbr 4 methodgf eﬁorﬁtlmroing stableg atear beverages
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t heotsié@ps of . (a) dissolving said water-insoluble
solids in a surfactant to forma stable, clear
concentrate; (b) adding an aliquot of said concentrate

to a beverage sy tq_for e verage syrup;

and (c) diluting §Q£GM§@Q§pgyﬁ%é®§§§6@%§9ﬁup to form
said stable, clear beverage. In related enbodi nents,

the present invention is directed to beverages made
b)[OQQﬁ] durpsttiediment df the fdresest ingesiondodipedtai 0 method of forming

ol.ubl e solids and a surfactant. [00091 In
%ﬂ%‘?eé@liasa CHUSBEMRSPRIBINEE Waipisinsolyklssphds compsising
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fi'ers, nutrrents ors or co lnatlons
I Istapm; _cllemheacfage porebwirate dinasiatdi arbodBnerdtd) €he present 1nvent10n is

ter- ol ubl e solids con of at | east one flavor
W@Hﬁ%ﬁi g’s‘?meéﬁe F?ﬁ&ﬁ?‘?%tesamﬁ;@‘a Bisgpethed andiehwrisse of
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car boxam de (WS3), ment hone gl ycer oI ketal , nenthyl
(} a’i ng,%{ hoxypr opane- 1, 2-di ol
ﬁ )0 oﬂp )b?m 1pgp thgpr@ge%y}vp@qlqrms hreyted feauethod of
forming a stable beverage syrup containing water-insoluble solids comprising the
steps of: (a) dissolving said water-insoluble solids in a surfactant to form a stable,
clear concentrate; and (b) adding an aliquot of said stable, clear concentrate to a
beverage syrup. In related embodiments, the present invention is directed to

beverage syrups made by this method and to beverage Syrups comprising water-

insoluble solids and a surfactant.

[0008] Still another embodiment of the present invention is directed to a method

of forming a stable, clear ready-to-drink beverage containing water-insoluble solids



furanone and conbi nations thereof. [00101 In preferred

enbodi nents of this invention, the weight ratio of
wowioe02399msol ubl e solids to surfactant ranges PEDDS2003/024632

about 0.25: 1 to about 5 : 1, nore preferably from

about 1 : 1 to about 3 : 1 angl.nost preferably is

about 2.5 : 1. [0011] In certain preferred

enbodi nents of this invention, the surfactant is
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t rgresgheiak aitn(is Weeiteditd beviragessnadedtyethis method and to beverages
polyoxyethylenﬁﬁﬁzo nonool eat e (Tmeen 80, pol ysorbate
8oPmprisine eRe-intiy Felidsand a syrfasiarte

pal mtate/stearate, sucrose stearate, vitamn E

i ncl udi ng TPGS (tocopherol propylene glycol succinate,
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OF THE W NGS' [0012] Figure 1 is a representation
of furapens andenmbinatons thepgadhani sm of a conventi onal

m croemul sion. [0013] Figure 2 is a representation of

t he pr oposed sol ubilization nechani smof the

M [@OPSI0 I itelerrea bindodiaientsuT this @S@Ation, NEREigRvati BT MatekD
DESCRIPTION [0014] The present invention relates to
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contain the desired type and concentration of water-

[0011] In certain preferred embodiments of this invention, the surfactant is
sorbitan monolaurate (Span 20), sorbitan monopalmitate (Span 40), sorbitan
monostearate (Span 60), sorbitan monooleate (Span 80), polyoxyethylene (20)
sorbitan monolaurate (Tween 20, polysorbate 20), polyoxyethylene (20)
monopalmitate (Tween 40, polysorbate 40), polyoxyethylene (20) monostearate
(Tween 60, polysorbate 60), polyoxyethylene (20) tri-stearate (Tween 65,
polysorbate 65), polyoxyethylene (20) monooleate (Tween 80, polysorbate 80),
sucrose monomyristate, sucrose palmitate/stearate, sucrose stearate, vitamin E
including TPGS (tocopherol propylene glycol succinate, a water-soluble form of
vitamin E), dioctylsulfosuccinate sodium salt, monoglyceride monooleate,

monoglyceride monolaurate, monoglyceride monopalmitate, lecithin, diglyceride



i nsol ubl e solids and which are free fromcrystals,
floc, sedinent, oil-off and any other phase

wa@ep@anzddon phenonena. "Sol ubilization", as usPCI/US2003/024632
herein, refers to the process of suspending one
substance into another to for'"ma clear, stable
m xture. The mechani sm by which the water-insol uble
solids are solubilized in the present inventionis
NQtix@ids) £i8id/acid 865 bP@BnogdlPeetabs, lateticsacidiestey ef momd ghynerides,
that the present invention does not, seemto fit
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_ _ suspen e stance I ntd
aneidb efeanbyi Alate Ty, | iRl faphdioNorsnitindtioas dppeér ance
or stability of the mxture. Depending on the nature
of the substances and techni que used, the system

fornmed after dig] j i i ion, a
mcelle, a n15$%§ﬁﬁ$§§§%tﬁgo§ﬁ ﬁﬁ%?%?Rgﬁﬁﬁgggn, a
polynmer lattice, an enulsion or a suspension (i.e.,

of fine particulates or solids). As will be WO

2q0ar) 2Bigoe IPEH/reisesortion ot solupiliratien meelpnism gf 2 at er
detai|l below the beverages, syrups and concentrates

o fCOPKRIORRITBICFReRI%h i on cannot be adequat el y

descri bed by any of those terns. [0016] As used

herein, "solution" refers to a clear-appearing system

c A0 |nFiggre Zislarepresmthtionof tietnreposedpelubiligtton mechanism of
conpl et el i.scible., Asolution.is thernodynamcally
stt %F%?rof‘ﬁ‘%%?@fo@,‘&ﬁl@ pﬂﬂsfggmé' ation occurs with the
el apse of time. [0017] As used herein, "mcelle"
refers to a systemin which a surfactant aggregates

at the nol ecul ar | evRETATHED DESCRIPTION celle is
approximately about 5 to 10 nm There is a critical

m ni mum concentration for a surfactant associated wth
m [?Giﬁefﬂe%r@&ht BRentBal-OMtel REtHe uisé bEIrfattagltd Solubilize water-
concentration (CMC), a surfactant is nerely in
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The mechanism by which the water-insoluble solids are solubilized in the present

invention is not entirely understood.

[0015] Itis, however, clear that the present invention does not seem to fit squarely
within the confines of any conventionally understood dispersion. As used herein,
“dispersion” refers to the process of suspending one substance into another without
any implication as to the appearance or stability of the mixture. Depending on the
nature of the substances and technique used, the system formed after dispersion is
typically a solution, a micelle, a microemulsion, a submicron emulsion, a polymer

lattice, an emulsion or a suspension (i.e., of fine particulates or solids). As will be



containing at least two inmscible (nutually
i nsol ubl e) conponents (oil phase and water phase) and
wW@rookez300 one emul sifier or surfactant conmponePCT/US2003/024632
Figure 1 illustrates the dispersion nmechani sm of
m croenul sion. In particular,-64 can be seen  that
droplets or mcro-droplets are forned and that each
dropl et conprises an oil phase (which may contain
walekribebial gbdter dopdil Btsow, the bdVRrApeE sprup8 BAd B8 ¥ntrates of the
surfactant ~ nol ecul es which "w ap” the oil phase wth
t hBrepen dpientipe cawot borisqedtely descsibed Ay eanof thasd tes. es
toward the inside of the droplet and the hydrophilic
portions of the surfactant nolecules toward the
OU0D16F AsTiRed BERIA “SOlGIRAC RIS IOR c&'ﬂﬂaﬁﬂéaﬁﬁ%h’ﬁ% c&ﬁ!ﬁmng
aggr egati on of the oil phase, the anount emul sifier
or sadyfiefand salvenify)swhigh @@e@mpﬂd’q@ly omifciblealA srlatédn ie

co cen tlon sual IS at | east fi

© oTeRRhE Bk S, it b 1S STREEI OB SR i thefapse of

siﬁ@lepf dropl ets in a mcroenmulsion is about 5 to 100

nm smaller than the wavel ength of visible |ight

(about 100 nn) WD 2004/ 023900 PCT/ U82003/ 024632 -7
on_.is clear. .croemyl si on
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has ~ a reversi bl e phase change, i.e
sepanat i hereois euarigicatmiaimweh evadeattatidrefop esatfastant asmblfatedrwith

AR HiEtion: Bl e PliooT nar Alefonpetirasips (GMC).  surfactant i
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(di sperse phasé) dispersed in a 11quid medi um
wafosm. dviiceleseranideliviriwaterinsoditd esrapormnts il age&calation of the

e S RaETE fie EE Hptr h
tYsted, livis 'o8hREBy #cquited B HaPEIHoMcAkr eRSsS Qmaﬁq?tf) oglef"water-

m croenul siion. The 'size of droplets in an emuils
r amgeiscibleoennagmment. 200 to > 1,000 nm in the range of
or larger than the wavel engths of visible |ight;
accordingly, an emulsion is opaque. In addition,

CM0SBONS BEEER BRYRTIGA i aaalaﬁaa@ggag}ng ,@QUS |

separation W | occur sooner or ater
h w%ﬁmmngmiﬂastag/e imrefoibls (mm;uall\y trisolublel) compedent(oil phase and
carbonagf soft . drinks, guntaln beverages, frozen

r e WAl gt feagieons satulsiRerior surfpeiont campenent ¢ igure 1
beﬂlﬁfst@&@ssth@ r&?!s Listt ﬂecﬁ%&ﬁrgf LAt mu iR, thl%'éﬂﬁhﬁar %n be seen

al coholic pro ucts
that droplets or micro- droplets are formed and that each droplet comprises an oil
phase (which may contain water-insoluble solids) in the center and many surfactant
molecules which “wrap” the oil phase with the lipophilic portions of the surfactant
molecules toward the inside of the droplet and the hydrophilic portions of the
surfactant molecules toward the outside. To form a microemulsion and to prevent
the aggregation of the oil phase, the amount of emulsifier or surfactant must exceed
the critical micelle concentration (CMC) and usually is at least five to ten times the
amount of the dispersed component. The size of droplets in a microemulsion is

about 5 to 100 nm, smaller than the wavelength of visible light (about 100 nm).



beverage nmay be carbonated or noncarbonated. In
addition, in certain enbodinents of the invention,
w0 beveerroge” refers also to juice, dairy and ot PEr/USIIN3/024632
cl ear beverages. As used herein, "water-insol uble”
refers to a substance which h& a very low, i.e.,
al nost zero, solubility in water; nore particularly,
as used herein, "water-insoluble" refers to a
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[0021] As used herein, "clear" refers to optica
cl &rbleyis sporgancopsly duraredgiee-+ thamixigg sequentedues ast matteer and has

In e nmbodi ment. of the present inventiop,
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Tur bi di reter (Mdel 2100AN, Hack Conpany, Lovel and,
CO of around 1 NTU (Nephelonetric Turbidity Units)

an nore.than 3 _NIU Wen such readi.ng i.s as . .
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Asdigplets ineneimilsien ragpetfiah abhie 260 dge 15000upn,rie fier angeoo far
syf.up_Ln which no phase.separation accurs, i.e., .no

o e e i lE B por 5 minBio i gaue. In
at addasn, LANRAIR K GeANSynanicRRY hndatdd, i1 ion wi
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r epaspssqoperor lelepar beverage in which no phase

separation occurs, i.e., no crystal, sedinent, haze,

or oil-off at 40F, 70F, 90F, and 110 F over a period
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wat er - 'nsol ubl e sol i ds. concentra S made by
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walt B "PHEBF Gt & W5ef Pefs™™y nkdEsolitbleh sfersite amukatanspwhich has

f 1 8%QY low, i.e., almost zero, solubility in water; more particularly, as used herein,

“water-insoluble” refers to a solubility less than 1 ppm, i.e., less than 0.0001%.

[0021] As used herein, “clear” refers to optical clarity, i.e., a beverage that is as
clear as water. In a preferred embodiment of the present invention, the beverage
concentrate and/or the finished beverage are clear as evidenced by a reading bya
HACH Turbidimeter (Model 2100AN, Hack Company, Loveland, CO) of around 1
NTU (Nephelometric Turbidity Units) and not more than 3 NTU. When such a

reading is as high as around 5 to 10 NTU, a sample is not clear, but rather slightly
hazy or very slightly hazy.



conmpounds, taste nodifiers, nutrients and colors. In a

preferred enbodi nent of the present invention, the
wowi0e023906 0l ubl e solids are flavor compounds, POBUS2003/024632

preferably flavor conpounds capable of inparting the

physi ol ogi cal sensation of "cgoling". Such conpounds
suitable for use in the present invention include, but
are not Ilimted to, 2-isopropyl-

N, 2, 3-trinet hyl butyram de, N ethyl-p-nenthane- 3-

car boxam de (W53), nenthone gl ycerol ketal, nenthyl

| 0022 eAs Gsell-hereir)ta18tap I deadiagelcodeditate refers to a clear
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monool.eate ( Spa . n '

roRr §F e BHRR Ay A REYEM S g S criBlrhl e
PQleyiod ¥ebyd @ae 3 ([0S, APnedakrsid, at“stablEMiidishédbeverage refers to a
pol ysorbate 40), pol yoxyethylene (20) nonostearate

( Takese heGwagen WY kuplase syparation 0geIls:d h e erwstal gyliment, haze,

tri-stearalex( efhd

BT ar R Bl T G gy nd mor
PQr¥&bBAbeerSeriod WE MR E (HAR Gk, TréfefiblySii6fetigh 6 months,
pal mtate/stearate, sucrose stearate, vitamn E

i nied i theppascglisbelépie pbihe fipisbed baigeagg! ycol
succinate, a water-soluble formof vitam n E)
di octyl sul fosucci nate sodi um salt (DGCSS),

ND[O2H YRR HrstenByAAkaf the proRAvklMERMi 1§ girémeDlodnathed of
nonogl'yceri de nonopal mtate, |ecithin, diglyceride

m ferming s, stabile, clegr bevethgesongeniraie cantabiflg water-theglubleselifis The
acid ester.s of oglycerides. .lactic. acid ter f
SABIRE P e DY CERRl e YalFEinse bk spligedh rourtictitito form o
NORQBFaYS BdriceRgate. PO! YOl ycerol esters of fatty acids

such as decagl ycerol nonocapryl ate/ capr at e,

triglycerol nonool eate, decaglycerol nonostearate,

d di pal mi . .d I l, .. | eat
LR R e A D R S e
CY&InbRNad, kit fddifies, n@iedts andESIBN! BN pRifAe&l erfSdd@nent of the
of fatty acids such as dicaprate esters, nono and

di ey inaewtioss therwibrindslubledolidsese 8reorcbmpapnds, most prefgrably
( ik pSiipoptids s i o B i BB tolgsigal spithiidn 8 S8hiing

Such compounds suitable for use in the present invention include, but are not

limited to, 2-isopropyl- N,2,3-trimethylbutyramide, N-ethyl-p-menthane-3-
carboxamide (WS3), menthone glycerol ketal, menthyl lactate, (-)-
menthoxypropane-1,2-diol, (-)-isopulegol, 4-methyl-3-(1-pyrrolidinyl)-2 {SH}-
furanone and combinations thereof. More information on such compounds can be

found at www.leffingwell.com.

[0025] Suitable surfactants include, without limitation, sorbitan monolaurate

(Span 20), sorbitan monopalmitate (Span 40), sorbitan monostearate (Span 60),



[0026] The water-insoluble solids may be dissolved in

the surfactant using any suitable m xing neans, e.g.,
wa@giokmeisom under an agitator. The wei ght rati oPGf/US2003/024632

wat er- insoluble solids to surfactant used preferably

ranges from about 0.25:1 to dbout 5:1, nore

preferably ranges fromabout 1:1 to about 3:1, and

nost preferably is about 2.5:1. [0027] In an

alsh 1R oS0l 84S P8} NI, (Wllydxtyethplefs 20) sirbitaninonolautates( Tween

di ssolution of "water-insoluble solids in surfactai

nt
i ©0apuigsopbatesP@dpdlyoxyethydane20)gnoyeprimitate Clysen 4y, pelygorbate

ter- | uhl ids i - t
F afanehsrsiviet CRM-PRelifels  PRegh BR800
t | ateresh molyoxyethiene (20
R 1 A Kl A
a manvotmieddwsemns 80 \potysopraiand0)t Brordse MoRgRIyFLFaLe, SHCresRd

SRR, B R ST e
aVBLL AR RRNSRAHARUS ARG IO BAfl0E VMg 1D

023900 PCT/ USZ_OOS/ 024632 -10 water-insol uble
s alibatglsslfshccstasydionsals {DQSHh manoglyeerideanerqodinse,

avail able fro Tak Rock] ei gh i eh. '
St P A B RGeS Dap i e ke
n %Bﬁ%é’; Qe 8Gh UbibRDIaHoaIyaErdEs \WRERE adid 85brd lolf enomoklyderides,
maybe na

de by adding water-insoluble solids to a .
nolnetipesbesters of meneglycetidas, diasgtylifartpric esiera of monoglycerides,

wat er -i nsql ubl e solids,are, conpl et el v, di

PTG SHE TR0 SLeCipA Cirag St HELRRIont s ot
M XioRQ T MdR0016atE, decRil el RthddfRaate, Ataglicédl Gipalntitate,
may “be necessary to use heat in order to acconplish

c odgehglyesralnmloriooteates dedaglyserod tetraoleate iandh heaghyzgrol dioleate,

| mport antl the surfactant .nust be plscible w.th i
SOPGITBRITEY (et o TN LR et of S a6 gttt fi e
S OL &8 tmorodhd Ucaphyi4ia BhtBr Bietstad AdterS6X capRilde bild bapelie acids,
W tﬁwout ?I mtation, propylene glycol, ethanol, citric
acitegroyidactylbtes| fosialty adids eefeiahly G pemieeranbingtions thereof.
conmbi nations thereof. [0030] In an additional and
optional step of the present inventive nmethod, a co-

SO Lﬁéﬁﬂ The wAtHeskolibid H8idReNE RABss6RBE ahe @hfactant using any
Sohetires such an addition i's necessary, in _
pasuitable mixing theamsnog; agjtation sndwlmegitatps Brepveighidratio gf water-

" e%Jslgl?l{aletslgﬁdsnt%nsﬁrfactant used preferably ranges from about 0.25:1 to about

5:1, more preferably ranges from about 1:1 to about 3:1, and most preferably is

about 2.5:1.

[0027] In an alternative embodiment of the present invention, the dissolution of
water-insoluble solids in surfactant is accomplished by the steps of (al) dissolving
the water-insoluble solids in a non-aqueous solvent to form a solution and then (a2)
adding a surfactant to the solution to form a beverage concentrate. In other words,
the water-insoluble solids may be dissolved in a non-aqueous solvent prior to the
addition of and concomitant dissolution in the surfactant. Such steps may be

facilitated by obtaining a commercially available non-aqueous solution containing



aqueous sol vent nor the surfactant are mscible with

water, it is necessary to add a <co-solvent that is
wore@aiodoeo wit h all of water, the non-aqueous sSPCT/ES1003/024632

and the surfactant. Wat is nore, the addition of a

co-solvent facilitates |ater-j@dution of the beverage

concentrate regardl ess of the water mscibility of the

non- aqueous solvent and the surfactant. It is

| -

| (PR AR RSP o R Aol o R RS rom

Sul'dkabge (Roeldeibh,ait) svhiicicéantkdn wabdrtibsohitbld flavor aolidsn,

propyl ene_ gl ycol, ethano],. citric ,acid, benz .

al %ﬁ%wvebﬁ theconraqueoyss HéO%fﬁan%WP%%&Bw& solids may be

t NaL Ay addﬂléﬂ%téﬂ-ﬁ%léﬁlle)éoﬂ&s% %fr{oﬁgafqﬁé'&?ﬁ@b%ﬂtt hdPixidpSintil

present” 1 nvention, a conbl nation of" propyl ene gl ycol

antle etated+indolubboslidp nrefcenmibdtyly diss6led 0Swahirdni apatation cambe

a conbi nation, of ethanol ,and citric acjd, nost ]
praseepabihpd 4sing gny kPQYGHEIHAS MSALS, - agiationfager an agitator. It
CQ- | . .
i e
wedisgohitioaol ubl e sol i ds of WD 2004/ 023900

PCT/ US2003/ 024632 -11 step (al) of the present

i nventive nethod; in addition, the co-solvent may be

di e < I g
1cl00F Bhpprf By P Bhachly ko R0l iR ERAGD of water

Si inpdlblp ¥blidd ih nohratudoas asivamount sufficient to act as
a "bridge" Dbetween the surfactant and water and
preferably ranges from about 30%to about 70% nore

pr all y .f ) % 1o 60040 .. -

elPORE Spot€ AT, UL, ek taBE i o Bhovione,

I ngv&sl] @hdrl,reRyic Beid] helzyidaebhol tifrtibetasage and combinations
concentrate. Such additional ingredients include,
witheeat |imtation, flavor components such as

i ronene, flavor extracts, e.g., lenon, |inme, other
citrus fruits, acidulants, preservatives and

an[(]iOSO];:hdﬁrhﬂ&i-tioﬁéAth agtlbndl efep lof tHegredhEiRténtiare enclBlsi € co-
into the non-aqueous solution after the addition of
t heolwant fseasidadhto; the hevesage copeengrater ometigies peghrasgaddition is

enbodi nent s ucgh ditional ingredients are dissal ued
et Br el Ao PP O REG e SRR rf bR 1R ron-
t hgeBYLIoRaRt RANBE AirfaRtMt SR HhidtiBleReith Wetet@d i€ hecessary to add a
i nsol ubl e solids, surfactant and optional non-aqueous

sotareglvent thapiscmistiple with alh pbwater.che pedtqueowndolvent and the

BT AR P ROLS G AR aiion o

pr @k®eddthye doneentARNEEardfésd 6f b Qlater Ailfacibility of the non-aqueous
solvent and the surfactant. It is important to note that if a co-solvent is employed,
it must be added after the addition of surfactant. Suitable co-solvents include,
without limitation, propylene glycol, ethanol, citric acid, benzyl alcohol, triacetin,
limonene and combinations thereof. In particularly preferred embodiments of the
present invention, a combination of propylene glycol and ethanol, most preferably
a 60:40 combination, or a combination of ethanol and citric acid, most preferably a
90:10 combination, is used. The co-solvent may be the same solvent or solvents

used to make the non-aqueous solution containing the water-insoluble solids of



wei ght of the total concentrate can be enpl oyed; as

can be readily appreciated by one of ordinary skill
w0 pootl2®o@rt, the exact anmounts of additional PCT/US2003/024632

ingredients will vary from beverage to beverage

dependi ng upon desired fini shed beverage taste, etc.

[ 0032] The beverage concentrate resulting fromthe

present inventive nethod is clear and stable.

Accar.di\n . i :

ORI e P HOORRTRASM R b alioh 1o BO-EA0T may be

C A& Bt Athe aadhBdtonglwat &m-bensalilyaleteermineddy onanflomlinary

surfactant. Arelated third enbodi ment of the prgsent,

i skidlinithis artssimpleputafmust beanyageins seficisationct 2t &

a rdi t f e i ' f
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Pr7ess Miork Eyﬁ’ﬁbl')l?lﬁdnﬁ alsbiuk 60%ad abeutBONE biyastalofcightafhag

a stabl e beverage syrup containing water-insoluble

s bleverege qunseiEaler age WO 2004/ 023900 PCT/ US2003/ 024632
-12 syrup is nade by (a) dissolving said

wat er-i nsoluble solids in a surfactant to forma
Cq0e3N)t Addi€onantbrédidnta ey BE igvludddiin U@ bedtrag@tcshcentrate. Such
concentrate to a beverage syrup. Step (a) of this

i redditiongleingustlisots incdudes withpeldimitgiony Bayaschmgorants syeh as
fi,rst embodi ment . of the present.inwv ' i | ed
eSO Biliacts” s Sl Ao peph i bl AEenfs

| RédeBRSivENE ORIl XiBiIntsS tRIGE additiGnal iniGediots BRIAdAELRE the
sol vent, addition of co- solvent, and additional

i mynediueeussolutioa afterf the edditien ahHba swtfaqgtantigfacidoesiian

L e

afien REHARHSRSYRRFAR] With Uit BewBlagatdntetitfe céRaifigeh@water-
beverage as defined herein. Mdst beverage a)érﬁ,ups Wil |

i riosaketde isoliffseslirfgtast andoiptignalgloassioeusisplvents opically, an

sodi um penzoat nutritive et ener ch. a cr
origh o FhEGl ngbitnt ke SHER 6T O P O b BTt an@igeoty
S Usdin aBo@SIvatd aTRt 108%! Al iHSle PSR i@ abilt3REtosdbott 7%, by
and malic acid, pH buffers such as sodiumcitrate,

anwéightafdhantotal cordentiate gaw be pnployed; ds cin bersadily appeesiated by
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i ngredi ent.
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[0032] The beverage concentrate resulting from the present inventive method is
clear and stable. Accordingly, a second embodiment of the present invention is
directed to a clear, stable beverage concentrate containing water-insoluble solids
and a surfactant. A related third embodiment of the present invention is directed to
a beverage concentrate made according to the method of the first embodiment of

the invention.

[0033] A fourth embodiment of the present invention is directed to a method of

forming a stable beverage syrup containing water-insoluble solids. The beverage



[0035] In this step of the present inventive nethod,

the size of the aliquot of beverage concentrate to be
W@odaem23900 t he beverage syrup, as well as the aP@INB2003/024632

syrup to which the aliquot is added, can be readily

determ ned by one of ordinary _skill in this art,

dependi ng upon the desired pack-out. For exanple, for

a 1 gallon per unit (GPU) confi gurati on,

a r;g%)%l ma(i eﬁ}{,(ag%soﬁ}m & ga?&gv eﬁr—%t}ﬁeo oqldfs grtx g gﬁjr d gag‘l&ggorm a
C&ﬁfcéﬂbﬁt@tdnﬁ Mb) RIARTONI AMBLS Of saidl- czné'éntlﬁﬁb% %Weﬁé%h%h
e

be added to approxi mately 500 ml syrup 0036
bdiee (RS thiy nwnﬁéesmleﬂmfh @ iflegienl tocthp wﬂmdtof |thw t ¢mbpd1ment

R 8 BresSh IPRE A0 TSR b BB e el Byengion

silabireIdey teaghtiohd stePs,G RN udd Hf itth-NRiebtis Jolvet, WBligon of co-
solids and a surfactant. A related sixth enmbodi ment

ofolyens, gndeadditionplivgidients, iies, fHivereansppnest ia nad-aqueous solution,

2004/%} 0 _PCT/ US2003/ 024632 -13 beverage syrup nade
rﬁ’(f °8%t he method of the fourth enbodi ment of

the invention. [0037] A seventh enbodiment of the

present invention is directed to a nethod of form ng

a[OQBéb [The beyerage dyawpesuiiglde famisa umthq@rmntenvcmﬁ@ulcanbb@any

| ids., The bever di ssol, vi
wERisP s heaasg R Sineal e Tyt FteE 3 g 45rom Mos
CRARRIbe sofuBs Wil lncl’tﬂﬂ'nﬁ@e(ﬁgnt@ Elhc%ué%tpré&rv%ﬁi/é’s Sueh 888 dhh ©
to a beverage syrup; and (c) | uti ng said beverage
shenzpateonftiive sedetenstsabileas suk:msc obhbighfagtose Svrerssru()al)on-
and .(.b of this jnventive are i.dentj cal
ot ey Sl Sish gt Sper dB LA s ene St Roigid mati
T 2818 101 88084 s#8 sSo@iunt (iRate] HEESH dAly §12h a8 Bscoftié foid, flavors
sevent h embodi nent of the invention also includes the
opiichen d¢men/bms and cela, and yeaterf hmwmlmyamge syrup smltable for use
addition of co-.solvent .and addltLon ents,
*itEthé bR v GRR sitoRe AR AR cuBUES b eris
SRfgrdddth above. [0038] Dilution of the beverage syrup
to forma finished beverage can be acconplished by
any conventional neans. The beverage syrup can be

dj b t ed b d t
ol0uSE s sin b REreob v asd i pr b tdi: of
&R oG Yled0 %e &d’cﬁ:dttg' '&%"Bevbra e S}ﬁgg\e &Gl R PImount of

syrup with five gallons ver, many
ssprombd whichtheaaliquotsis ml@edbeardlm madliyxﬂ;aﬂerhyn&dm@leaff ordinary

skill in this art, depending upon the desired pack-out. For example, for a 1 gallon

D

cy

per unit (GPU) configuration, approximately 3.4 ml concentrate would be added to
approximately 500 ml syrup; similarly, for a 0.5 GPU configuration, approximately
1.7 ml concentrate would be added to approximately 500 ml syrup.

[0036] The beverage syrup resulting from the present inventive method is
physically stable. Accordingly, a fifth embodiment of the present invention is
directed to a stable beverage syrup containing water-insoluble solids and a

surfactant. A related sixth embodiment of the present invention is directed to a



ordinary skill in this art. [0039] The finished

beverages resulting fromthe present inventive nethod
wa@e@4/023%e@mr and stable. Accordingly, an ei ght hPCT/US2003/024632

enbodi nent of the present inventionis directed to a

cl ear, stable beverage contaihing water-insoluble

solids and a surfactant. The anount of

wat er -i nsol ubl e solids present in the finished

beveage sylﬁl?ﬁ@zﬁﬁ: deésrting e the rhksthdd PPE Fourtbaubodttéht RIP e

preferably fromabout 1 ppmto about 100 ppm and

moMWEHI®E er abl y from about 20 ppmto about 35 ppm the

anmount of surfactant present in the finished beverage

ranges from about 0.005 ppm to about 200 ppm

pr pi8TRII d6vEdit Bniddaisiern® oBthB Prostiet idv@iibn 20diksR8d t8AGnethod of

more preferably fromabout 5 ppmto about 15 ppm A

r efosming mitehlp, ders baveregecopfiningwerr-2o0lbiogdids. The beverage is

PCT/ 11024632 14 present, invention is directed

t o aTERU I S5 it PR s D el gt s

S eyRbiitr A B aduiY arPdlidubeof saideidhbatiratd B erbBE syrup; and (c)
fini shed beverage resulting fromthe present Inventive

medihsingiseidderarage syrtp &a Ryheaidstabieaclear béveragpp Stapa ) end (b)

P AR OBt T et
befitsexal foaghRamRaAts 6F tﬂ@lt)@senmlﬁf%ﬁti&mfhﬁis Qé\feﬁﬁtse%r]ﬁ{@diment

However, the present inventors have determ ned that

noéf the invgatiehalse insludes thetoptipnad gisps.iiee nsabl nesaduesusralvent,

verified the absenc .2 M. cro,.enul.si system .

[ ot e Bso PRl Gl & Moy oot pen-
of aquestl Jor@ichNhs £ fhiyMde. 1ts CMC to form an _
emul sion. In aqueous nedium for Tween 20, the CMCis

0.07% (700 ppm); for Tween 60, the CMC is 0.03% (300

p d f. 80 th [ 0.015% (150 .
o Thasf Blgh of e st sivici i p Jotsur brypage cah be
fi ﬁﬂc@ﬁ?ﬁst&ﬁ\fcﬁiﬁg%oﬂ\tenﬁﬁﬁal BicBAe NThd BUGeRlgt Shub Pan be diluted with

typically about 5 ppmto about 15 ppm ~for es
s uearbarnatadt watetjapic-earbphasedcwater ot p abmbinatibn therdodic Tgpitallyn

t he. fini.shed ver ages of the present inyention is at

| SRS SEPmal S VG T oo cnmecealn o Sdpe i g Zalons

CMEE wTBK | FlGhwéve, thaHy SaithiNe vatiatidhe Blaly®e defBRARR0BY Shose of

[0042] Second, mcroenulsions requfre that the”anount

of ordinafagkilhin thigarteveral tines that of the dispersed

substance, thereby enabling the surfactant to form
[0039] The finished beverages resulting from the present inventive method are
clear and stable. Accordingly, an eighth embodiment of the present invention is
directed to a clear, stable beverage containing water-insoluble solids and a
surfactant. The amount of water-insoluble solids present in the finished beverage
ranges from about 0.01 ppm to about 400 ppm, preferably from about 1 ppm to
about 100 ppm, and more preferably from about 20 ppm to about 35 ppm; the
amount of surfactant present in the finished beverage ranges from about 0.005 ppm

. to about 200 ppm, preferably from about 0.5 ppm to about 50 ppm, and more
preferably from about 5 ppm to about 15 ppm. A related ninth embodiment of the



dropl ets which "wap" around the di spersed substance
as shown in Figure 1 and as described above. However,
WO poottloz3900 ni shed beverages of the present i nvePtT/082003/024632
the concentration of the water-insol uble solids,
e.g., cooling conpound, is -dpproximately 25 to 35
ppm while as noted above, the concentration of a
surfactant such as Tween is approxi mately about 5 ppm
mﬁr&@ﬂiﬁve}ﬁoﬁ RTirebpddiSto a Heb@fa%@l‘hﬁ@é aRBrddig BrtRPhRt®HA0P the
ap around the dispersed water-insoluble solids is
i et ahleodiffibet ofdheinventsml ubl e sol i ds have smal |l er
nol ecul ar wei ghts than the surfactants used in the
present invention; therefore, on a nolar basis, the
c qﬂ@ﬂtﬂ?@t ﬁlﬁshéa' B‘efv&agélfeﬁulaﬁg ﬁ%ﬁﬂh& B&s&ﬁﬁﬁ%ﬁ&@ hietiwads clear
ter-insoluble Solids I'n
c and stableatle fay thpifreaanagef 4 ﬁmehﬁdlbegﬂ@m ef the present invention
2004/0239 0 PCT/.US2003/ 0 -15 04.3 hi,r d
mi & FQefR Rt gRe L 0 %{12 ﬁﬁ’é $athoe %elé%-ﬁ[‘e bevérage to be a
p rrﬁféﬁ{eﬁ{u'ls%h SIRHE nHSwe\?é? oML et ihvERRRE hiRRlctt iR @that not to
However, m xi'ng sequence does, indeed, have an i npact
o) rbetth@casb,aiﬂ:rthmt expefimehtal fesultsdiawel Vﬁdﬁ/@rthg ebscote offe
present invention. For exanple, when the
WAPISFOSNRLSIPR SIS | | ds al ong with a small anount of
solvent are first mxed with surfactant and then with
a |l arge anmobunt of co-solvent and subsequently water
i S[06d4il] eFirst} dmnidroermsitied repyures ﬂg&tﬂaamobet ofx sigfaatant b lyeyond

as, conpared to the.case in V\,hic ter ol ,
= 13 QUi 28 S G Aloeohs BT e ey & e HlCs
Y n
Surgﬂi \0‘7 d”'pp'}n A then@éﬁ%@:{he@M@% B BYER0D Sghﬁ and for Tween 80,

ctant Imately water:
Acthe CM@ ¢4 (3/015 % (130 ppraprHoweter, tt]mcd‘ncamtsdnm of emé’atcazgﬁ ina

and,. indeed, the concentrat.e and be1 era S rug f
t hidniphed beneragsotche persentiRveten & HRiEH ARG Beahoris s aﬁm 1 glout 15 ppm
] uc%tﬂe,@_éljr ; %Hangf Hde, dhStdeitt213h RY s RREAE 'ir?ﬁx'e%ﬁﬁs%éd of

the present 1 nventors have proposed a
nebevergéweotl therptesers xipleation ishae least! anbiokder af nmgnivuderhiebovoa
sol ubi li zatign of mater-lnsolubl ids according to
t heoTissRANGHE GIMifemaking the {Qrmaden ofice esolalm?aﬁgfﬁ- t heory,
it is believed that the nmechani sm of solubilization
of the present invention can be represented by Figure
2. [0082]s Benomnd} ﬂflﬁit@éﬂﬁulsibhﬁrethr@mphﬁhb iamopar ¢fi sorfacibnteechveral
surfactant nol ecul e "waps" the mater-lnsolgble solid

motimes thatof thp disperped Wbﬁfé’é‘%ﬂ HersRgicgrhlngrthe sratactagbioniorm ¢
poﬁgobf%% v%lcl’? uﬂa%eta?d?ﬁld the dispersed substance as shown in Figure 1 and as

described above. However, in the finished beverages of the present invention, the
concentration of the water-insoluble solids, €.g., cooling compound, is
approximately 25 to 35 ppm, while as noted above, the concentration of a
surfactant such as Tween is approximately about 5 ppm to about 15 ppm. Thus,
the formation of droplets to wrap around the dispersed water-insoluble solids is
impossible. The water-insoluble solids have smaller molecular weights than the
surfactants used in the present invention; therefore, on a molar basis, the
concentration difference between the surfactants and the water-insoluble solids in

the concentrate/syrup/beverage is even greater.



nol ecul es is larger than the nol ecul ar wei ght of the
wat er-i nsol uble solid nolecules, it is possible for

w0 b@4loe3ophi | i ¢ portion of one surfactant nol eRCl/851003/024632
"wrap” nore than one water-insoluble solid nolecule.
In other words, one surfactggt nol ecul e can
potentially solubilize nore than one water-insol uble
solid nolecule. "Wapping" is conceivably due to
hydr ophobi ¢ i nteractions between the |[|ipophilic
portion of the surfactant and the water-insol uble
s 400433 , THikiimidrovwulsivg it heporftareeuepetsy, @il pré@ratdontseqeence
ang %éhieving a stabl e_di spersign. The solubilization
o SBeHd nakimpRe! the Fystam-aFlomsyen miips seguence dogs, indeed, have an
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“wrap” more than one water-insoluble solid molecule. In other words, one
surfactant molecule can potentially solubilize more than one water-insoluble solid
molecule. “Wrapping” is conceivably due to hydrophobic interactions between the
lipophilic portion of the surfactant and the water-insoluble solids, thus lowering the
free energy of the mixture and achieving a stable dispersion. The solubilization

occurs at the molecular level. Hence, it is appropriate to refer to the mechanism of

the present invention as micro-solubilization.
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are not clear. However, it is clear that while the inclusion of surfactant in such a

non-clear beverage would not result in a clear beverage, the inclusion of surfactant
according to the present invention will nonetheless stabilize any water-insoluble

solids as discussed above contained therein.

[0047] Accordingly, tenth through twelfth embodiments of the present invention
are directed to a method of forming a stable beverage concentrate containing water-
insoluble solids, a stable beverage concentrate containing water-insoluble solids

and a surfactant and a beverage concentrate made according to the method of the



preferred enbodi nents of the invention, and no
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flavors were cooling conpounds, which were dissol ved

I n non-aqueous solvents; thed&-materials were

provi ded by Takasago I nternational Corporation, 4

Vol vo Drive, P.O Box 932, Rockleigh, NJ 07647-0932.
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preferred embodiments of the invention, and no limitation of the invention is

implied.

[0050] In Examples 1-64 given below, the water-insoluble solid flavors were
cooling compounds, which were dissolved in non-aqueous solvents; these materials
were provided by Takasago International Corporation, 4 Volvo Drive, P.O. Box
932, Rockleigh, NJ 07647-0932.

[0051] In each of Examples 1-54 given below, the mixture of water-insoluble solid
flavor (cooling compound) and non-aqueous solvent contained about 5.6% (by

weight) cooling compound. When surfactant was added into the mixture, the



EXAMPLES 1-54 [00531 Beverage concentrates were nade
according to the present invention by conbining the

WO napneehident s set forth in Table 1 bel ow. The PCT/US2003/024632
ingredients were sinmply mxed in a 250 m beaker
usi ng an overhead stirrer; sigght heating was
necessary when using polysorbate 60. In addition to
the ingredients listed in Table 1, 1 g |inobnene was
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industrial practice.

[0052] In contrast, in each of Examples 55-64 given below, the mixture of water-
insoluble solid flavor (cooling compound) and non-aqueous solvent contained
about 57% (by weight) cooling compound. When surfactant was added into the
mixture, the water-insoluble solid flavor molecules had a very good opportunity to
find the surfactant molecules to form a micro-solubilization, the structure of which
is represented by Figure 2. The beverage concentrate, beverage syrup, and finished
beverage made from these mixtures of water-insoluble solid flavor and non-
aqueous solution had very good stability. For example, under 110°F, a finished
beverage did not have phase separation of very fine particles appearing in the liquid
after 6 months. Such stable characteristics are acceptable for finished beverage

industrial practice.
EXAMPLES 1-54

[0053] Beverage concentrates were made according to the present invention by
combining the ingredients set forth in Table 1 below. The ingredients were simply
mixed in a 250 ml beaker using an overhead stirrer; slight heating was necessary
when using polysorbate 60. In addition to the ingredients listed in Table 1, 1 g

limonene was also used as a co-solvent in each example.
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Table 2. Syrup formula (0.5 liter).

sodium benzoate’ 0475 ¢g

sucrose 319¢g

citric acid anhydride 3.135¢g

malic acid 1.6¢g

sodium citrate l4g

flavor 5.08 ml
concentrate 3.4mlor1.7ml
water QS.05L

EXAMPLES 55-64

[0055] Phase A: In a 250-ml beaker with a stirring bar inside, 9.28 g of a mixture
of water-insoluble solid flavor (cooling compound) and non-aqueous solvent (from
Takasago: 57% water-insoluble flavor, 22% benzyl alcohol, and 20% limonene)
was combined with an amount of a surfactant as set forth in Table 3 below. The
mixture was stirred for 30 minutes. The concentrations of surfactant in finished
beverages prepared later were in the range from 2.5 ppm to 20 ppm, as given in
Table 3 below, while the concentration of water-insoluble solid flavor in finished

beverages prepared later was 25 ppm.
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Table 3. Examples 55-64 formulations.

surfactant amount ratio of
water- water-
insoluble | insoluble
solid solid
identity | amountin | amount in finished | flavor in flavor to
concentrate | beverage (ppm) finished surfactant
(2 beverage | in finished
(ppm) beverage
55 | Tween 20 | 4.47 20 25 1.25
56 | Tween 20 | 2.24 10 25 2.5
57 | Tween 60 | 4.47 20 25 1.25
58 | Tween 60 | 2.24 10 25 25
59 | Tween 80 | 4.47 20 25 1.25
60 | Tween 80 | 2.24 10 25 2.5
61 | Tween 60 | 4.47 20 25 0.63
Tween 80 | 4.47 20
62 | Tween 80 | 4.47 20 25 0.63
Span 80 4.47 20
63 | Tween 80 | 4.47 20 25 1.0
Span 80 1.12 5
64 | Tween 80 | 2.24 10 25 2.0
Span 80 0.56 25

[0056] Phase B: In another 250-ml beaker with a stirring bar inside, 9.35 g of citric
acid and 68.80 g ethanol were stirred until all the citric acid dissolved. The amount
of ethanol was adjusted based on the amount of surfactant(s) used to ensure a total

of 100 g of concentrate was made.
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concentrate of each of Exanples 12-21, 29-32 and
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2. °Syrup formul'a (0.5 litef). sodi um benzoate 0.4

S UEPB SO B 99°F, andi th?EoemlaQDeanthyﬂmlomathan & 3morghs. nal i c
acid 1.6 g sodiumcitrate 1.4 g flavor 5.08 ni
concentrate 3.4 nm or 1.7 mM water QS. 0.5 L

%ﬁ} Eﬁleﬁ?’lb%rage syrups were made according to the formula given in Table

2 above using 3.4 mL of each concentrate.

[0059] Each syrup was stable; no phase separation occurred, i.e., no crystal or
waxy or oily material floating on the top, at room temperature over a period of

more than 3 days.

[0060] Then, a finished beverage was made by diluting each syrup in a 1+5 throw
with carbonated water. Each beverage was clear and stable, i.e., no phase
separation, no crystal, sediment, haze, or oil-off, at 40°F, 70°F, 90°F and 110°F

over a period of more than 6 months.

COMPARATIVE EXAMPLE 1

[0061] A concentrate was made similar to any of Examples 55-64, with the
exception that no surfactant was added. Concentrate (1.68 ml) was added to 500
ml of the beverage syrup of Table 2 under agitation. Waxy materials were
observed floating on the top of the syrup. This example demonstrates that, in the

absence of surfactant, the water-insoluble solid flavor is insoluble in syrup.

COMPARATIVE EXAMPLE 2

[0062] A concentrate was made similar to any of Examples 55-64, with the
exception that no surfactant was added. Concentrate (0.28 ml) was added to 300
ml of a beverage which is prepared based on the syrup formula given in Table 2
above. Tiny needle-shaped crystals were observed floating in the beverage. This
example demonstrates that, in the absence of surfactant, the water-insoluble flavor

is insoluble in beverage.
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sample surfactant maximum foam
foaming disappearance
identity amount volume (ml) | time
(ppm)
control none 0 <50 13 sec
A Tween 20 20 540 8 min
B Tween 60 20 520 8 min
C Tween 80 20 520 7 min
D Tween 60 20 520 8 min
Tween 80 20
E Tween 80 20 370 1.5 min
Span 80 20
F Tween 20 10 430 4 min
G Tween 60 10 420 3.5 min
H Tween 80 20 400 3 min
Span 80 5
I Tween 80 10 400 2 min
Span 80 2.5
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(a2) adding said surfactant to said solution to form said stable, clear

beverage concentrate.

3. The method according to claim 1, wherein the water-insoluble solids are
selected from the group consisting of flavor compounds, taste modifiers, nutrients,

colors and combinations thereof.

4. The method according to claim 3, wherein the water-insoluble solids consist of
at least one flavor compound which imparts a physiological sensation of

“cooling”.

5. The method according to claim 4, wherein the at least one flavor compound is
selected from the group consisting of 2-isopropyl- N,2,3-trimethylbutyramide, N-
ethyl-p-menthane-3-carboxamide, menthone glycerol ketal, menthyl lactate, (-)-
menthoxypropane-1,2-diol, (-)-isopulegol, 4-methyl-3-(1-pytrolidinyl)-2 {SH}-

furanone and combinations thereof.

6. The method according to claim 1, wherein the surfactant is selected from the
group consisting of sorbitan monolaurate, sorbitan monopalmitate, sorbitan
monostearate, sorbitan monooleate, polyoxyethylene (20) sorbitan monolaurate,

polyoxyethylene (20) monopalmitate, polyoxyethylene (20) monostearate,
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surfactant to forn1sa|d stable, clear beverage
concentrate. 2. The nethod according to claiml,
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acdssrglyersolidipamitpte: decaglvesrel mondrdeaimleragiyessil ttagleate,
S qlléxggc'ly@errgl dioleate and combinations thereof.

8. The method according to claim 6, wherein the surfactant is a propylene glycol
ester of fatty acid selected from the group consisting of dicaprate esters, mono and
dicarprylate ester blends, diesters of caprylate and capric acids, and combinations

thereof,

9. The method according to claim 2, wherein the non-aqueous solvent is selected
from the group consisting of propylene glycol, ethanol, citric acid, benzyl alcohol,

triacetin, limonene and combinations thereof,

10. The method according to claim 9, wherein the non-aqueous solvent is a 60:40

combination of propylene glycol and ethanol.

11. The method according to claim 9, wherein the non-aqueous solvent is a 90:10

combination of ethanol and citric acid.

12. The method according to claim 1, wherein a weight ratio of water-insoluble

solids to surfactant ranges from about 0.25 : 1 to about 5 : 1.
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20. A stable, clear beverage concentrate comprising water-insoluble solids and a

surfactant.

21. A method of forming a stable beverage syrup, said stable beverage syrup
containing water-insoluble solids, comprising the steps of:

(2) dissolving said water-insoluble solids in a surfactant to form a stable, clear
concentrate; and

(b) adding an aliquot of said concentrate to a beverage syrup to form said stable

beverage syrup.

22. The method according to claim 21, wherein step (a) comprises the steps of:
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26. The method according to claim 21, wherein the surfactant is selected from the
group consisting of sorbitan monolaurate, sorbitan monopalmitate, sorbitan
monostearate, sorbitan monooleate, polyoxyethylene (20) sorbitan monolaurate,
polyoxyethylene (20) monopalmitate, polyoxyethylene (20) monostearate,
polyoxyethylene (20) tri-stearate, polyoxyethylene (20) monooleate, sucrose
monomyristate, sucrose palmitate/stearate, sucrose stearate, vitamin E,
dioctylsulfosuccinate sodium salt, monoglyceride monooleate, monoglyceride
monolaurate, monoglyceride monopalmitate, lecithin, diglyceride mixtures, citric
acid esters of monoglycerides, acetic acid esters of monoglycerides, lactic acid
esters of monoglycerides, diacetyl tartaric esters of monoglycerides, polyglycerol
esters of fatty acids, cyclodextrins, propylene glycol esters of fatty acids, stearoyl

lactylates, Cy ¢ free fatty acids and combinations thereof.
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31. The method according to claim 29, wherein the non-aqueous solvent is a 90:10

combination of ethanol and citric acid.

32. The method according to claim 21, wherein a weight ratio of water-insoluble

solids to surfactant ranges from about 0.25 : 1 to about 5 : 1.

33. The method according to claim 32, wherein the weight ratio of water-insoluble

solids to surfactant ranges from about 1 : 1 to about 3 : 1.

34. The method according to claim 33, wherein the weight ratio of water-insoluble

solids to surfactant is about 2.5 : 1.

35. The method according to claim 21 further comprising the step of adding a co-

solvent to said stable, clear beverage concentrate.
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sggfigtant [ ropyl choI ﬁster of fatty acid
séPectBic 111§rt8l9 5 G s Waereinghe pdditieng) ingredient is a
eqﬁﬁ&qmnﬁgggﬁand dicarpryl ate ester blends, diesters
of caprylate and capric acids, and conbinations
thereof 29. The nmethod according to claim 22, wherein

tgﬁ ueous solvent .is_ selected fromthe group

< LBF PGk acRoraiyE 6 161 2 CBherett e ey erags P ompriges

b ﬂ%é{llv el CRBQLnert nd conbi nations
Eereo?1 30. Thgﬂﬁg¥%@ghggc%%ggﬁgfgguglaln129 wherein

the non- aqueous solvent is a 60:40 conbination of

pr pyl ene glycol and et hanol . 31, The net hod accordjng
8 )fg} %@ﬁg}&@@i@nﬁ8nwlaa9@&b%b%\cﬂrag@rwmp§oalpnses

9@m%%ﬂuﬁ@@@b tion of ethanol and citric acid. 32. The

met hod according to claim 21, wherein a weight ratio

of mater-insoluble sol i ds to surfactant ranges from

33. The, net had accordi ng

ag?u{r 0.2 1 to about 5 :
t be m d agpIAmefo tchign&l}, @hqrellnzﬂm abiqyet sufficient for a 0.5 or 1
"GhiRee ﬁe?%ﬁit%@hﬁ%gét%d gﬁd&e% 5 g;é@esfpﬁgé sprApges from

ut 1 : d accordi ng
to cIa|n133, wherein the weight ratio of
er-| uble solids to syrfactant is_about 2.5 :

sta e everage syrup made according to the method of claim 21.

43. A stable beverage syrup comprising water-insoluble solids and a surfactant.

44. A method of forming a stable, clear beverage, said stable, clear beverage
containing water-insoluble solids, comprising the steps of:

(a) dissolving said water-insoluble solids in a surfactant to form a stable, clear
concentrate;

(b) adding an aliquot of said stable, clear concentrate to a beverage syrup to form a
stable beverage syrup; and

(c) diluting said stable beverage syrup to form said stable, clear beverage.

45. The method according to claim 44, wherein step (a) comprises the steps of:



35. The nethod according to claim 21 further

conprising the step of adding a co- solvent to said
wa@t@blozzooe! ear beverage concentrate. WO 2004/ 0PGR082003/024632

PCT/ US2003/ 024632 - 33 36. The nethod according to

claim 35, wherein the co-sol9€nt is selected fromthe

group consisting of propylene glycol, ethanol, citric

acid, benzyl alcohol, triacetin, |inbnene and

conmbi ngdli) aixsoliv i sailf waterfinsoliisle RBld¥AE aae@aQigdbdE sbRent to form

claim?21 further conprising the step of aéﬁing an

adaplutionandithely edi ent to said stable, clear beverage

concen . . od. . - (] 0. clajm37

wnor of (23 hacingg ey REPIERARISH S%hR sy TPl

CheReRYoncelidratelhe nmet hod according to claim 21,

wherei n the beverage syrup conprises preservative,

sweet ener, pH adjusters, flavor and water. 40. The

h cgordin laim 39.. wherein the b ra

SR BB G A L el 6 Galer BB e are

agdledtet figmithe ghobTorsistingbE fiavét cdfpdlihs) edstesbdiieisefitrients,

for a 0.5 or 1 gallon per unit configuration is added

t eolorseang wpmbinpéions thgreof.42. A st abl e beverage syrup

made according to the nethod of claim?21. 43. A stable

beverage syrup conprising water-insoluble solids and a

sy7 f a6é Bitthod #derdthgte g 46f whatinithgwatetidbludle $li@Eonsist
bever age, said stable, clear beverage containing

wef drleashert flavar comppers] whichipmparisragphysiolagienb sensétion(of)

di‘cssgll ving said water-insoluble solids in a surfactant
°0ff'a stable, clear concentrate; (b) addi ng an

aliquot of said stable, clear concentrate to a

beverage syrup to forma stable beverage syrup; and

( 43. &he method asaordingtta pleam Yéwhergia thy atupast ond Baver seingound

stab} e ear, beverage. ..45. . The net ccor di to .
oIty R e S Prsps ot Bl N a it M i
28040 PR ARA1HREI B LARR ah fR4ABRhonSElyEab) ké@él?l%@ﬁﬂ'i}rlrlgctate, ¢)-
said water-insoluble solids in a non-aqueous sol vent

t menthopypropane-1,2-diol, (-)-isopulegol, 4-methyl-3-(1-pyrrolidinyl)-2 {5H}-

furanone and combinations thereof,

49. The method according to claim 44, wherein the surfactant is selected from the
group consisting of sorbitan monolaurate, sorbitan monopalmitate, sorbitan
monostearate, sorbitan monooleate, polyoxyethylene (20) sorbitan monolaurate,
polyoxyethylene (20) monopalmitate, polyoxyethylene (20) monostearate,
polyoxyethylene (20) tri-stearate, polyoxyethylene (20) monooleate, sucrose
monomyristate, sucrose palmitate/stearate, sucrose stearate, vitamin E,
dioctylsulfosuccinate sodium salt, monoglyceride monooleate, monoglyceride
monolaurate, monoglyceride monopalmitate, lecithin, diglyceride mixtures, citric
acid esters of monoglycerides, acetic acid esters of monoglycerides, lactic acid
esters of monoglycerides, diacetyl tartaric esters of monoglycerides, polyglycerol
esters of fatty acids, cyclodextrins, propylene glycol esters of fatty acids, stearoyl

lactylates, Cy 4 free fatty acids and combinations thereof.



a solution; and then (a2) adding said surfactant to

said solution to formsaid stable, clear beverage
w@ongemn@t e. 46. The net hod accordi ng to cl ai PCHES2003/024632

wherein the water-insoluble solids are selected from

the group consisting of flavdb-conpounds, taste

nodi fiers, nutrients, colors and conbinations

thereof. 47. The nethod according to claim 46, wherein

t Bo. Wat afethdisebordin t6 elaid ¥9Cwhatilthe Silrfatant BaSiolyiifcerol

flavor conpound which inparts a physiol ogi ca

s esferef faty agid selgefed frpgthe gup vﬁ@si%}glmf deeagtise®lng to
| ai m. 47 in,.t | i
B e R L B R

Ndesagtyicefoleipalthibats, \ieadsliderol monooleate, deca%lycerol tetraoleate,
N- et hyl - p- nent hane- 3- car boxar ni de, nent hone gl ycer ol

k &exaglycerd dinleate ant eomibingtions thegsefhoxypr opane- 1, 2- di ol |
(-)-isopul egol, 4-nethyl-3-(l-pyrrolidinyl)-2{5H}-
furanone and conbi nations thereof. 49. The nethod

aGCOMUE REethcd feeaidfgdd clah @b eivherefherhs biirfR¢dn@ tta prépylene glycol
selected fromthe group consisting of sorbitan

mester efufiety acid sele¢ipd gﬁmﬁg‘h BioHD sPasstmg of didapratgesters, mono and

"8 SR oD OB g BB BN b nations
el Mt at e, pol yoxyet hyl ene (20) nonostear at e,

pol yoxyet hyl ene (20) tri-stearate, polyoxyethyl ene
(20) nonool eate, sucrose nononyristate, sucrose

p Lk at e/.stearate, sSUucro siearate, vitamn .

s ey LR e § Y G T bR b o b segtent i
Moele@b@abh thERARG| B AGSHNSST pREPYRIN I AoE etHIRBIOBiYC A, HRnzy]
rmnogal mtate, lecithin, diglyceride mxtures, citric
aeloghels triacstin flintameagndoenbieations thsréof. aci d est ers of
nonogl ycerides, lactic acid esters of nonoglyceri des,

di acetyl tartaric esters of nonoglycerides,

PEBY Thy efkild acesidfipSo Cfairth 3b{ Whéteindfie n6Y- a4 RPEXEdTVdE is a 60:40
propyl ene gl ycol esters of fatty acids, Stearoyl

| sempinatien of MRPYIEng glzeol fnd sthavali ds and comnbi nati ons
t hereof. WD 2004/ 023900 PCT/ US2003/ 024632 -35 50. The
met hod according to claim49, wherein the surfactant

| 542 TRE M IICRESMingqs tRIm 3D, WBbrki 86 heh-3§1368 §slvdnt ¥ 90:10
the group consisting of decagl ycerol
combination of ethanol and citric acid.

55. The method according to claim 44, wherein a weight ratio of water-insoluble

solids to surfactant ranges from about 0.25 : 1 to about 5 : 1.

56. The method according to claim 55, wherein the weight ratio of water-insoluble

solids to surfactant ranges from about 1 : 1 to about 3 : 1.

57. The method according to claim 56, wherein the weight ratio of water-insoluble

solids to surfactant is about 2.5 : 1.

58. The method according to claim 44 further comprising the step of adding a éo—

solvent to said stable, clear concentrate.



nonocapryl ate/ caprate, triglycerol nonool eate,

decagl ycerol nonostearate, decaglycerol dipalmtate,
walewagtigeer ol nonool eate, decagl ycerol tetraol BEL/ES$2003/024632

hexagl ycerol diol eate and conbi nations thereof. 51.

The net hod according to cl ai 3829, wherein the

surfactant is a propylene glycol ester of fatty acid

sel ected fromthe group consisting of dicaprate

e59.eTlse method aesvdding tacelripr §8,atkerein e copsadyrus is sglested djogn the

of capryl ate and capri ids, .and. conbi nat | o
¢ BROFB SPSISHE OF REPPHISRR B1Yohe 8’3‘?%‘?%8%?%“@ Re) g‘,gghv&%@?‘é‘f’e%m’
t ﬁﬁoﬂ%’eﬁ‘ﬁ%@?ﬁ%aﬁ@ﬁé’tﬁ@feofs selected fromthe group

consi sting of propylene glycol, ethanol, citric acid,
benzyl al cohol, triacetin, |inbnene and conbi nations

hereof . 53. The nethod, i cl aim 52, her el
Y I S T e
pﬁ@(ﬁ?ﬂ)ﬁﬂ%@%&&iéﬁg galﬁ'%st 1280184 bePbragd BhcBmidiQd accordi ng

to claim e non-aqueous solvent is a
90: 10 conbination of ethanol and citric acid. 55. The

e S o L i

a entl t0 about 5 : 1. 56. The nethod
a?ggércﬁ%r@tngncl ai m 55, wherein the weight ratio of

wat er -i nsoluble solids to surfactant ranges from

about 1 : 1 to ahout 3 . 1. 57. T t hod accordi n.

t §2cIThe medhpd agrRAmB o Sl ﬁﬁ?fewgﬁia Beysfage sHap Comptises
- I | agd dateri s about 2.5 :

\1\%}§%W]a{?‘ﬁéé) S{’rar’e%tﬁ%eé&g% %@?S iti:fr%’gﬁ%k?rcl ai me£4 further

conprising the step of adding a co- solvent to said

stabl e, clear concentrate. WO 2004/ 023900 .
PGH U oRrshasbasearding g Lo 62rbeHcEY tﬁsﬁe\ae&%ﬁwgwmﬂses

chahbi/Rbe fM¥6E €i N the co-solvent is selected fromthe
group consisting of propylene glycol, ethanol, citric
acid, benzyl alcohol, triacetin, |inonene and

conbi nations,  thereof. 60. The method according t
c164i rhhemethpd arsprdingp clabin gy el %alwosﬁﬁﬁﬂgméﬁf a0.5orl
aqdib B0l AGEEALEL istAasAlcdne bRk ar_bever age
cg%gé%?ra é&ﬁgﬁgﬂ#ﬁe ﬁé&ﬁodoaccordiﬁﬁs o cl ai m 60,
wherein the additional ingredient is a

65. The method according to claim 44, wherein dilution is accomplished using

carbonated water, noncarbonated water or a mixture thereof.

66. The method according to claim 44, wherein dilution is accomplished in a 1+5

throw.
67. A stable, clear beverage made according to the method of claim 44.
68. A stable, clear beverage comprising water-insoluble solids and a surfactant.

69. A method of forming a stable beverage concentrate, said stable beverage

concentrate containing water-insoluble solids, comprising the step of:



flavor conponent. 62. The nethod according to claim
44, wherein the beverage syrup conprises

w@em@gerdvsad i ve, sweetener, pH adjusters, fl avorP@mnus2003/024632
water. 63. The nethod according to claim62, wherein
t he beverage syrup conpris€§7‘lenon/line flavor. 64.
The nmet hod according to claim44, wherein an ali quot
sufficient for a 0.5 or 1 gallon per unit .
qandissplviag said wiater-dokdbible enlidsn b swidaciays tosiprmysaidetablerh e
met hod according to claim44, wherein dilution is
RVEIRBE PAUFEH & ng carbonated water, noncar bonat ed
water or a m xture thereof. 66. The nethod accordi ng
to claim44, wherein dilution is acconplished in a 1+5
t 10 advstable. bederagmdiineentrite madd escording torthel method ¥ ¢4y 89
the nmethod of claim44. 68. A stable, clear beverage
conprising water-insoluble solids and a surfactant.

: ' WARY-R{s8IBILRNAE Bid At e,
Spgll'd&sﬁ aL%%qg%%%é%?&%%ﬁ%%%ﬁgge cont ai ni ng
vairfctantsol ubl e solids, conprising the step of: WO
2004/ 023900 PCT/ US2003/ 024632 -37 (a) dissolving said
wat er -i nsoluble solids in a surfactant to formsaid
S{RADh GnehEY 6 i%ﬁﬁing ANEHN blefage,/did Aabilé BOIcPadeRvRIaBHSS water-
concentrate nmade according to the nethod of claim 69.
7ihsolbktsahilils chmpesing thestapsefit r at e conpri si ng

wat er-i nsol upl e solids, and.a . surfactant . 72. th
o) Siseaing sy ipBoURvE NG nSPAGHEN Erhte pugT-Naee
c 61{0@{11?%@9 wat er- insoluble solids, conprising the
steps of:” (a) dissolving said water-insoluble solids

i (b)addingfanatiquut of saif stahlecbeserapé eorisententartgen beverage syrup; and
concentrate; (b) addin n al i t. of said stable

b&) dilytas %%E%W%ﬁﬁwgo 301’8%%‘? §8@e gﬁY‘iﬁ?ﬁ,e' and (c)
diluting said beverage syrup to formsaid stable
beverage. 73. A stable beverage made according to the
g8 hadstalfle bévarage Atade Bdcordingttabieantthbokogdanc’Ghpri si ng

wat er -i nsol ubl e solids and a surfactant.

74. A stable beverage comprising water-insoluble solids and a surfactant.



