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reference. FIELD OF THE | NVENTI ON 100021 The invention

relates to beverages containing arginine, together

with calcium phosphate, and optionally other ions to

pronote oral health. BACKGROUND 100031 Soft drinks

contai ning high | evels of sugar are extrenely damagi ng

to the teeth. Even diet sodas are damagi ng due to
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bacteria and their detrimental effects. This effect is further enhanced by providing minerals such
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16005] [ -arginine and arginine salts such as arginine-bicarbonate, however, are by
themselves distinctly bitter in taste and in solution can also impart a {ishy taste. When these
ingredients are incorporated i products at effective concentrations to impart anticavity efficacy

and sensitivity relief, these ingredients might negatively impact the taste and mouthfeel of the
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a soluble uorlde salt, e.g., sodiumfluoride. 1.4.
t Any ofFOE”iﬁéla‘ﬁfrﬂe’c‘é firther TOBPRERAE PENELEORPFIE N Lad pONIDI |
?lé)a't{, Skl &g y&)@a&giﬁﬁ%oﬁvhy’ag RloRbbasi® %9@1535@4 Mig{n% fﬁ)@&p@die
and conbi nati ons ther eof . Any
I@f théomm@l@@m Ingorf bkﬁamhartqoeamgwe.%)ﬁp@%ﬁﬁgwwqr%pg 1.6.
R RLRRR MIBLEL Poth BRnGHGIHHD
p&n%gmg{bshtkggcgf: (g%gfflﬂ%m g{:a é]%r% car bonat %ﬁbtcba gllc[ﬁlrﬁ%
LBy dr oxiedieulacenl Gi.Unh @iltd Grther compuiings Hedride eouresal € aluble
ﬂu&?&c%i‘?m . Q,géu%qm)g% ] ori de, cal cium glycerophosphat e,
ci um fornate m xtures thereof 1.7. Any of the
lgrec edkfng)iﬂhﬁr;rmﬂtémg mu@éwprdommgﬂm pilntineg., selected from

éc\/wrgir ke algoh@ 5(% & 1}?? ﬁﬂﬁ G 85aHLRG.S QLIW ations

ar gi
1.5 Any (}f the preceding formaianens comprising xylitol.
1.6. Any of the preceding formulations wherein the calcium salt is selected from

calcium carbonate, calcium hydroxide, calcium citrate, calcium malate, calcium lactate,

caleium chloride, calcium glycerophosphate, calcium formate, and mixtures thereof,

1.7. Any of the preceding formulations comprising arginine bicarbonate.
1.8. Any of the preceding formulations comprising arginine phosphate.
1.9. Any of the preceding formulations comprising an organic acid, e.g., citric acid,

malic acid or acetic acid.
1.10. Any of the preceding formulations which is carbonated.
L Any of the preceding formulations further comprising fruit juice, fruit extract or

fruif concentrate.



1.9. Any of the preceding formnulations conprising an
organic acid, e.g., citric acid. nmalic acid or acetic
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1.1'"?. Any of the preceding formnulations further
conprising vitamns (e.g., water soluble vitam ns,
e.g., B-conplex vitam ns or ascorbic acid), mnerals,
anti oxi dants, and or preservatives 1.13. Any of the
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k, reduce plaque accunul ation, 1. treat dry nouth,

i n. ewleduep ox iglipl gingivitis,

f. promote healing of sores or cuts in the mouth,

g. reduce levels of acid producing bacteria,

h. to increase relative levels of arginolytic bacteria,

1. Inhibit microbial biofilm formation m the oral cavity,

j. raise and/or maintain plaque pH at levels of at least pH 3.5 following sugar
challenge,

k. reduce plague accumulation,

I treat dry mouth,

nt. whiten teeth,

n. enhance systemic health, including cardiovascular health, e.g., by reducing
potential for systemic infection via the oral tissues,

o, reduce erosion of the teeth,

p. immunize the teeth against cariogenic bacteria, and/or

g. clean the weth and oral cavity.

DETAILED DESCRIPTION OF THE INVENTION

0068} The basic amino acids which can be used in the compositions and methods of the

invention include not only naturally occurring basic amino acids, such as arginine, lysine, and
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suitable acid affording a physiologically acceptable anion.

10012} The absolute concentration of calcium used in the compositions of the present
invention is not critical as this will vary according to the nature and concentration of the acids
present. The acid composition may contain organic and/or inorganic acids and may be
supplemented with vitamins such as ascorbic acid. The calcium concentration may vary from
(.001 mol. per liter to more than 0.25 mol. per liter, typically from 0.002 mol. per liter to 0.1
mol per liter, suitably from 0.01 mol. per liter to 0.05 mol. per liter. The calcium may be added
in any suitable form, conveniently as a soluble salt such as calcium carbonate, calcium
hydroxide, calcium citrate, calcium malate, calcium lactate, caleium chlonde, calcium acetate,
calcium glycerophosphate or calcium formate or any other salt which minimizes any adverse

flavor contribution to the composition.
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106017] The products may also contain other conventional additives such as sodium benzoate,

sorbic acid, sodium metabisulfite, ascorbic acid, flavorings and colorings.

[0018] The following examples further describe and demonstrate iltustrative embodiments
within the scope of the present invention. The examples are given solely for llustration and are
not to be construed as limitations of this invention as many variations are possible without
departing from the spirit and scope thereof. Various modifications of the mvention in addition to
those shown and described herein should be apparent fo those skalled in the art and are mtended

to fall within the appended clamms.

Fxample 1: Formulation comprising Arginine




nonof | uor ophosphate as well as m xtures thereof. In a
particul ar enbodi nent. the fluoride source is sodium
WO bawondtes or sodi um nonof | uor ophosphat e. ConcePECT/HS1009633307
are generally less than 100 ppm e.g., 1-25 ppm
100151 The products nmay be unsweetened or sweetened
W th sugars, sugar alcohols, or intense sweeteners
such as saccharine. aspartyl phenyl. alanyl methyl
. ester, or other sweeteners known in. the art. 100161
ooon 1 % B SHLAT TR L1e BN o SRR e
anti bacterial. 100171 The products nmay al so contain
ot her conventional additives such as sodi um benzoat e,
Formuligh i ¢ acid.. sodium netabisul fite, ascorbic acid,
raw R avyeriQgs and col owimgsit 400181 The fol | ow ng
exanpl es further describe and denonstrate illustrative
enbodi nents wi thin the scope of the present
ngnm&yﬁﬂkkon The examp &xiare given solely for
lustration and are not Lo be con .rued as limt
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PCT/ US2009/ 033307 30Q®41 Fornul ations of the
i nvention are prepared fromthe follow ng ingredients:
MethyFparsheha A RAW MATERP-AISOWEI GHT % Dei oni zed Wt er
ol 2 O L-Arginine 0.50000
D“’“%@”r%ﬁ%ﬁ?}h&%aﬁ |u|%§§e&g 43000 Flavor 0.40000 Met hyl
Potasspar dibenle0. 20000 Di B8 pot assi um phosphat e 0. 08000

Potassium phosphate monobasic  0.04300

Flavor,

Calcium chioride dihydrate (.01000
Magnesium chlonde 0.60590
Food colorant 0.00050
Sodium fluoride 0.00045
TOTAL 100.000060
Formula B

RAW MATERIAL WEIGHT %
Deiomzed Water Q.5
Glyeern 100G

T Sorbitol 1.000
Polysorbate 20 3106
Sodium benzoate 8.010
Calcium chlonde 4600
Sedium Saccharin 4.020
Phosphoric acid 85% (.080



Pot assi um chl ori de 0.06200 Pot assi um phosphate

nonobasi ¢ 0. 04300 Calciumchloride di hydrate 0.01000
wor@oasI208n chl ori de 0. 00590 Food col orant () .BO0B2009/033307

Sodi um fl uori de 0,00045 TOTAL 100. 00000 Formula B

RAW MATERI AL VEEI GHT % D:ion ud Water QS. ClIrk

Sodi um Saccharin i.e) Phosphoric acid S5% 6 WO

2009/ 100278 PCT/ US2009/ 033307 L-Arginine 0.600 Fl avor

0.200 Colorants 0.001 TOTAL 100.000 Formula C

Material Weight %  Arn,arsine hosphatc 0.5 Sodium

;:1 A7 0at e
@%Tacid 0.15

.01 1 pl c{}jngce 10 Ascorbic acid 0.03 Milic

Colorants 0.001
TOTAL 100.000
Formula C

Material Weight %
Arginine phosphate 0.5
Sodium benzoate 0.01
Apple juice 10
Ascorbic acid 0.03
Malic acid 0.15
Flavoring 0,005
Coloring 0.004
Calcium carbonate 0.093
Sodium hydroxide (to adjust pH) 39
Sodium saccharin (.020
Demineralized water q.5.




Fl avoring 0.005 Coloring 0.004 Calciumcarbonate
----0.093 Sodium hydroxide (to adjust H) 19 Sodi um
wgagawmehemrsr 0. 020 Demineralized water 7 WO 2008¢ /08278033307
PCT/ US2009/ 033307 CLAIMS 1. A beverage conprising an
effective anount of a, a basic amino acid in free or
salt form in an anmount of at least 0.1 1/(' % (by
wei ght of free base), and b, a calciumsalt. 2. A
beverage of claim | further conprising a phosphate ion
Cl&ﬁggurce._s. A beverage of claiml or 2 further
- nprising a potaSS|un1ion source. 4. A beverage of
ny of the foregQing c ai s further conprising a
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foregai H‘lga Gﬂnﬂ:b mBid ikl frbd@rsale GRPI insih Agoantpdhyialst 0.6% By weight
bevera ? g of the foregoing clains further
conpr i TRy 5E* %I . 7. A beverage of any of the
forggqm@guﬁkamns mherein the calciumsalt is selected
from ch0|un1carbonate IC|un1IgdrOX|de cal ci um

A Roverage gl clymy Icmﬁ’i’h’-’“ﬁﬁ‘l"@i‘*é“é% NP EEe. cal ci um

A HkRk delaisal Giotmog y@;ﬁm@{gmmgm uﬁﬂloﬁktﬂm f or mat e,
and m xtures thereof. evera e. of % of the

A baicegor gy oF BR heresiy %?Iﬁ*# pAETIE  SON VS
A 8&GHBe bNGy oPine 2EBANAL @aind furthePQIGHBEE a@blyany of the
foregoing clains wherein the basic anmino acid is
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8. A beverage of any of the foregoing claims wherein the basic amino acid is arginine

b

A

bicarbonate.

9. A beverage of any of the foregoing claims wherein the basic amino acid is arginine
phosphate.

10. A beverage of any of the foregoing claims comprising an organic acid.

11. A beverage of any of the foregoing claims which is carbonated.

12. A beverage of any of the foregoing claims further comprising fruit juice, fruit extract or
fruit concentrate,

13. A beverage of any of the foregoing claims further comprising vitamins, minerals,
antioxidants, and/or preservatives,

14, A method to mmprove oral health comprising use of a beverage of any of claims 1-13 by a
subject in need thereof, to

reduce or inhibit formation of dental caries,

&

b, reduce, repair or inkubit early enamel lesions,

¢, reduce or inhibit demmenalization and promote remaneralization of the teeth,
d, reduce hypersensifivity of the teeth,

e. reduce or mhibit gingivits

f. promote healing of sores or cuts in the mouth,



fruit concentrate. 13. A beverage of any of the

foregoing clains further conprising vitamns,
worzevenel23§ anti oxi dants, and/or preservati vesPCI/GS2009/033307

nmethod to i nprove oral health conprising use of a

beverage of any of clains 1-13 by a subject in need

thereof., to a. reduce or inhibitYrrmaition of dental

caries. tl r Glay 1'c " 1 1L . | i. Jl e. 1lel

|7 Pitr . f. propil.,te healin;e of ,..,cuts in the

cmouth. 8 WQ 2009/100278 PCT/ US2009/ 033307 g. reduce
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