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formulations. As existing effervescent formulations may contribute to dental decay, it is
desirable to develop effervescent compositions which do not only avoid decay, but may
treat or reverse such effects, and treat disorders of the mouth,

SUMMARY OF THE INVENTION
[00057] The present invention includes effervescent compositions comprising a
physiologically acceptable salt of a basic amino acid, an acid source, and a soluble
carbonate salt, wherein when the composition is dissolved in a solvent, e.g., water, carbon
dioxide is released, and the amino acid salt is substantially solubilized,
100061 By “soluble carbonate salt” is meant any salt formed by carbonic acid or dissolved
carbon dioxide which is sufficiently soluble to react with the acid in the concentrations
provided. In aqueous solution, the carbonate ion, bicarbonate ion, carbon dioxide. and

carbonic acid form a dynamic equilibrium.  The term “carbonate™ as used herein thus



physi ol ogi cal |y acceptable salt of a basic am no acid,
an acid source, and a sol uble carbonate salt, wherein
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1.5 Any of the preceding compositions wherein the basic amino acid 1s L-
arginine.
1.6 Anv of the preceding compositions wherein the salt of the basic amino

acid is a carbonate.

1.7 Any of the preceding compositions wherein the salt of the basic amino
acid is a bicarbonate.

1.8 Anvy of the preceding compositions wherein the basic aminoe acid salt is
arginine bicarbonate.

i.9 Any of the preceding compositions wherein the basic amino acid is

present in an amount corresponding to about T wt. % to about 10 wt. % of the total



1.4 Any of the preceding conpositions wherein the

basic amno acid is arginine. 1.5 Any of the preceding
W@ 0vposi2ri ons wherein the basic am no acid i s PCT/US2009/033299

Larginine. 1.6 Any of the precedi ng conpositions

wherein the salt of the basic amno acid is a

carbonate. 1.7 Any of the preceding conpositions

wherein the salt of the basic amno acid is a
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Any of the precedi ng conpositions which produces

car bof di oAPgd B CHPELEIPEEPnp high é*dp‘(‘?%ﬁ?llowé%g

wat @fssoiutiod B AW eQfe.d RAuPr ecedi ng conp05|t|ons which is
edi bl e follomnng d&gaolutlon in

vt QS 1 LA FE N STBRRETRY TEBRFBLR onTiHP e
di ss@boreBoxide. saliva to form carbon dioxide. 1.17 Any
8{, atl qg a\r/) Ir te gyd(gfrg pm”&?f Lotmpgsrggom Wlhi(.!:l] dlsm?v%g £n\{hecsorzltl rc]awtztpe
1.18 Any of the preceding compositions further comprising fluoride, ora
fluoride ion source.
1.19 Any of the preceding compositions comprising a fluoride ion source
selected from stannous fhuoride, sodium fluoride, potasstum fluoride, sodium
monofluorophosphate, sodium fluorosilicate, ammonium fluorosilicate, amine
fluoride, ammonium luoride, and combinations thereof,
1.20 Any of the preceding compositions further comprising an antiseptic or
antimicrobial.
1.21 Any of the preceding compositions comprising an antiseptic or
antimicrobial selected from triclosan, herbal extracts and essental oils {e.g.,
rosemary extract, thymol, menthol, eucalyptol, methyl salicylate), bisguanide
antiseptics (e.g., chlorhexidine, alexidine or octenidine}, quaternary ammonium
compounds {e.g., cetvlpyridinium chioride), phenolic antiseptics, hexetidine,
povidone iodine, delmopinol, saliffuor, metal fons {e.z.. zine salts, for exampie,
zinc ciirate), sanguinarine, propolis, and antibiotics
1.22 Any of the preceding compositions which is a mouth wash.

1.23 Anv of the preceding compositions which is consumable, e.g.. edible.
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carbonate salt are packaged in separate compartments but dispensed together.
1.30 Composition 1.28 which is a low water or water free composition.

[0010] Compositien 1.28 wherein either the acid source or the soluble carbonate salt is
encapsulated such that upon use the encapsulate will break and the acid source and soluble
carbonate salt will react to release carbon dioxide. In another embodiment of the present
invention, Composition 2.0 is provided comprising any of compositions 1.0~ 1.26 in the
form of a tables.

[(011] The present invention also includes the following compositions:

[

N Of composition 2.0 further comprising a lubricant
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32 Of any of the preceding methods wherein the composition of 1.0 -

2.4 is dissolved in water.
3.3 Of any of the preceding methods wherein the composition of 1.0 -
2.4 is dissolved in saliva in the oral cavity.
34 Of any of the preceding methods wherein the compesition of 1.0
2.4 is beld in the oral cavity for at least 5 seconds and then expeiled.
35 Of anv of the preceding methods wherein the composition of 1.0 -
2.4 1s swallowed.

[0014] Other embodiments of the present invention will be apparent to one of skill in the

art.

DETAILED DESCRIPTION OF THE INVENTION

[D015] Effervescence generally results from the reaction of an acid and a carbonate in
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about 7 or greater. Accordingly, basic amino acids include, but are not himited to,
arginine, lysine, citrullene, ornithine, creatine, histidine, diaminobutanoic acid,
diaminoproprionic acid, salts thereof or combinations thereof. In a particular embodiment,
the basie amino acids are selected from arginine, citrullene, and ornithine, preferably,

arginine, for example, l-arginine.

018] The compositions of the invention are used in the mouth, and optionally may be
ingested, and so salts for use in the present invention should be safe for such use, in the
amounts and concentrations provided, Suitable salts include salts known in the art to be
nharmaceutically acceptable salts are generally considered to be physiologically
acceptable in the amounts and concentrations provided. Physiologically acceptable salts
include those derived from pharmaceutically acceptable inorganic or organic acids or

bases, for example acid addition salts formed by acids which form a physiological
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1o the compositions of the invention at a level of about 0.01 wt. % to zbout 10 wt. % in one
embodiment or about .03 wi. % to about 3 wi. %, and 1n another embodiment about 0.1
wi. % to about 1 wt. % by weight of the composition in another embodiment. Weights of
flucride salts to provide the appropriate level of fluoride ion will obviously vary based on

the weight of the counter ion m the salt,
100211 The eifervescent powders of the present invention may alse comprise anfisepfics
and antimicrobial compounds, e.g., triclosan, herbal extracts and essential oils (e.g.,

rosemary extract, thymol, menthel, eucalvpiol, methy! salicylate), bisguanide antiseptics



acceptable in the anmounts and concentrations provided.
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flavoring agent in the individual oral care composition dosage (i.e., a single dose) is about
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(.601 to 0.05% by weight and in another embodiment about 8.005 to 0.0135 %4 by weight
H00251 The effervescent powers of the present invention may be compressed into a tablet
form, e.g., to create a single dose format to be added to g solvent. Methods of producing
tablets, and general tablet compositions are well known in the arl. Tablets generally
contain a inder, which are known by those of skill in the art. Preferably, the binders are

sotuble, and include, e.g., dextrose, sorbitol, xylitel, and lactose. Preferably, the amount of



about 1000 to about 1600 ppm e.g., about 1450 ppm

Fl uori de ion sources nmay be added to the conpositions
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about 10 wt. % in one enbodl nent or about 0.03 wt. %

to about 5 wt. % and in another enbodi nent about 0.1

w. %to about 1 wt. %y weight of the conposition in
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form a nout hwash. [0022] The effervescent powders of
the present invention may al so include one or nore
medieaBid’s’ or other active, e.g., acetylsalicylic
(088 &, poRQELBNbNRARA &Yorn}i AT RSord@d Wik dic ¢akivas whi ch
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ant icsrieheiavisnalwe. antl-fungal anti - depressant,
sti ants, anti-histam ne, anti-anxiety, tricyclics,
traﬁu% Fyhpae lgﬂfgdlazeplnes hypnotics, nood
stablllzers codei ne, selective serotonin reuptake
i nhi_ki ., anti-allergy, phenothiazine,
chendt herapeutics, am nes, nonoani ne oxi dase
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hornnnal preparations, appetite suppressants,
analggasigg; 4 nuscl e rel axants, and opioids [0023] The
ef fervescent omders of the present invention may also
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EXAMPLE 3
[0032] Powder compositions are prepared according to the formuiations listed in Table !
TABLE 1
Ingredien 5-A 3-B 5-C 3D 3-B 5-E
Sodium 10% 10.5
bicarbona %

te
Arginine 103 208 10% 153 10



al cohols, and simlar materials. Exanples of the
essential oils include oils of spearm nt, peppermnt,
wawemvaegreen, sassafras, clove, sage, eucal yptBGT/US2009/033299
marj oram ci nnanmon, |enon, 10ine, grapefruit, and
orange. Al so useful are such chem cals as nenthol,
carvone, and anethoie. Certain enbodi nents enpl oy the
oils of pepperm nt and spearm nt. Various acids and
o:Ragges tos,produce £ffervescence may al so beof| avoring
wagents, such as citric acid and nmalic acid. [0024] The
(flavoring agent is incorpesated ingtshe orabpe, LA
AGQROsi tion at a concentragion of sabout 0.1 to about
s@ieby weigght and mbput 0.5 to about 1.5% by wei ght.
cafe@aidosage of flavoring agent in the individual oral
paakie conposition dosage (pé.e., a Sishgl e dose) is about
m0. 001 to 0.05% by wei ght a&nd i n anot her entiodi ment %
Cabeut 0.005 to 0.015 % by wei ght [0025] The
eeffervescent powers of the present invention may be
Siwoilpe ess@@oi nt o adtabl et f8d6rm e.gét% to créate a 6%
SisY ngl e dé%e format®to be atded to -#+vsol vent’s Met hod¥e
C®f produding tabl.&ks, and general tabl et cdﬁpositi ons
Tiplgamel | known in the art. Tablets general Ilyﬁ cont a|0r+ a
bi nder, which are known by t hose of skill in the art.
SqEhiwef er ab?% t he bi-hders ar e’*}sol ubl-&» and include, -7
“@“@e dextrose, sorbitol, litol, and | actose.
C‘Fffceferab??y? the aWdunt of 61’ der al‘31 dws fortthe tabliét
’f‘ be hard enough to handle, soft "@nough td? "’
81? Pt eghate when ¢ nt rodu?éd into % sol'ven{? and dr’
% bugh to be st ab{0 [0026] Tabl et’® may al Yo conpri’ge
| ubricant to aid in expulsion of the table froma
S°9F®ss. Such lubricants are known by those of skill in
t he art, and i nclude magnesi um stearate, sodi um
benZeatMELHxol yet hyl ene gl ycol, and adi pic acid. [0027]
{ sent,
[Ogﬁf]g%\?ﬁgg%ﬁt co@ﬁnoﬂ sof B Abbﬂﬁﬁl ggegé 'gl\{(r?git{)(%@miginwaterh éhe
pavets kitferseseli and disydvean dfdfﬁw lrthna2 mowteh daskon @W&s@ ting
soh 2928 2 Avpewder conposition is fornulated in
accor dance with the foll ow ng: Arginine bicarbonate
50%wt. Citric Acid - 50% w. EXAMPLE 2 [0029] A
powgerazg@nposition is fornmulated in accordance with
the foll ow ng: ] 3 . )
10034] The powders of EXAMPLE 5 are compressed into tablets 3 grams each, with a

diameter of 20 mm.

EXAMPLE S
[0035] A tablet of EXAMPLE 7 is dissolved in from about 15 — 30 ml of water and
allowed 1o effervesce and dissolve. Insoluble particles are allowed to precipitate. A
person agitates the solution o suspend insoluble particles to form a mouthwash, and then
takes the solution into the oral cavity for 30 seconds before expelling the solution, The
person repeats the procedure datly for one month and finds the mouthwash reduces

hypersensitivity of the teeth, and treats dry mouth.

EXAMPLE S



Argi ni ne bicarbonate 40%w. Citric Acid - 50% wt .
Sodi um car bonate - 10% wt. EXAMPLE 3 [0030] .5 grans
wo@Rooaueryl saticylic acid is added to 10 grai nsPOf/US1969/033299
conmpositions of Exanples 1llbr 2, and conpressed into a
tabl et. EXAMPLE 4 [0031] A tablet prepared in
accordance wwth EXAMPLE 2 is allowed to dissol ve and
effervesce in 20 m of cold water. The tabl et
Gg%s}'\nﬁnﬁg&a&aﬁgosmewﬂ \,@rbgzthmoﬁw Sty fRRE koD t%&%wd by a
per son Powder conpositions are
pr eparstaEEvrds nét'o the fornmulations listed in Table
1. maggei@bi carbopgey % % % te L- 20.0 10.3 20% 30/ "
Argi pi ne % % Sodi um 30. 8 20% car bonate % Pot assiu 26. 3
2604 £HOCBT A438Y,oh Car bonat b Sucral ose 0. 7% . 6% . 8%
. 6%51.8% . 6% SLS .B%,.2% . 3% .3% .3% .3% CPC . 1% . 1%
.1%_Tri cl osan 1%98—’52 %

Sweetener -

Basiec Amino Acid - 30%

EXAMPLE 10
100371 The compositions of EXAMPLE 8 are compressed into a tablets weighing 3 grams

each.

EXAMPLE 11
{0038] The tablets of EXAMPLE 8 are taken into a person’s mouth and allowed to
effervesce with liquid, e.g., saliva, in the oral cavity. The person swishes the resultant

solution in the mouth for 30 seconds and then expels the solution from the oral cavity.

EXAMPLE 12

[00397 An effervescent dual dentifrice composition having the following formulation is

prepared;
Components A B
Ingredients Weight % Weight %
Gilycerine {95%) I3 10
Sorbitol - 8
Sodium laury} sulfate 3 -
Betaine (30% soln.) 2 -
Pharonic F-127 - 1.3
Xanthan gum 0.7 0.6
Laponite D - 0.6
Flavor _ 115 I.15
Sodium fluornde 0.486 -
Sodium hexaflucrosilicate - (3.239
Titanium dioxide .3 -
Tetrasodium pyrophosphate 0.6 -
Sodium saccharin .3 -
Arginine bicarbonate 10 -
Silica thickener 2 2.3
Capsaicin (1.0% Soln.} 2 -
Silica abrasive 23 35



Sodium 2.2% 2.2 . 7% .7% .7%fluoride % Citric 38% 38%
43.7 43.9 43.9 43.4 Acid % % % % Flavoring 7.6 7.6 8.2
W@2@930@70. 3 , color % % % % % and sol vent EXARCI/ESH09/033299

[0033] 1 gram of the conpod2tions of EXAMPLE 5 is
added to 1S to 30 mMl of water. The powders effervesce
and dissolve in water within 2 mnutes. A person uses
the resulting solution as a nout hwash. EXAMPLE 7

[OO 405G ROyes,s of EXAMPLE 5 are conpuessed into

b &k 8n i g@d’gﬁ%g& with a dianmeter of 520 mm
EXAMgg (,[n@% 5] A tablet of EXAMPLE 7 isop@dissol ved in

fromabout 15 - 30 m of water and all owed to
ef f pLvgseeand di ssol ve. |nsggl uble partjiscles are
all oned to preci pi tate A person agi tates the sol uti on

o suspend insol e cles to a, no
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&Qdﬁg‘e‘f%ifﬁa rrﬁgo%gidmd%l laj | Qéd for one nonth and finds

uces ‘hypersensitivity of the teeth,
and treats dry nmout h. EXAMPLE 9[ 0036] L powder
conposition having the following fornulation is
prepared: Potassium carbonate - 20.5% Citric acid -
45. 5% Fl avor, color and solvent - 3% SLS - 0.5%



Sweetener - 0.5% Basic Amno Acid - 30% EXAMPLE | O
[ 0037] The conpositions of EXAMPLE 8 are conpressed

w0 paoo/1802tabl et s wei ghing 3 granms each. EXAMPLBPAQI/pSDB8933299
The tabl ets of EXAMPLE 8 an& taken into a person's
nmouth and allowed to effervesce with liquid, e.g.,
saliva, in the oral cavity. The person sw shes the
resultant solution in the mouth for 30 seconds and
then expels the sol utiom fipm the oral cavity. EXAMPLE
12 [0039] An effervescent dual dentifrice conposition
having the following fornmulation is

1. PXLRRNELLQOREARNRE Sofprand 2 Bads SniRackaged: 5Qrthabeiddhe

phosphoric acid in B does _not react th the arginne
acqspeblF pi et 28 i‘F“}D{SGWFE&PS? Sﬁ"ﬁ’gﬁec.a‘"bﬁ?\?f‘é‘hsame product is
di spensed and used, A and B conbi ned, and carbon
2. ditexbalsositen plleas etheCARMB L amiyy agfl fseryess énine, citrullene,
e osit.ion. ¢ 1 Si a.hasj ¢..am, [:d,, J: A
or AR SR, B AP LBk R 3 AR BRATH kD I B
angipccombwalianblhercefar bonate salt. 2. The conposition of
claim1 wherein the basic anino acid is arginine,
3. | Wi cBRpostioh bLknk 8N@e pREMINE RIaNE, witfeaathd RSic alirdlatid hit@he
di am nobut anoi ¢ acid, diam noproprionic acid, salts
L-tREFEHT"and/ or conbi nations thereof. 3. The
conmposition of any of the preceding clains wherein the
4. bEsicomparition obely ¢ fasretddmglclonftiegur tht basis amipo aJies
afiQiposition of any of the preceding clainms wherein the
asic amno acid is arginine. 5. The conposition of
any of the preceding claing. wherein the basic am.n
5. Al DS PO TR < BPBOTSE: bt SRS GREOST T on
folf ofanyrhene. of the precedi ng clains wherein the basic
am no acid is arginine bicarbonate.

6. The composition of any one of the preceding claims wherein the basic amino acid is

arginine bicarbonate,

7. The composition of any of the preceding claims wherein the acid source is selected
from the group consisting of citric acid, malic acid, tartaric acid, adipic acid, and fumaric

acid.
8. The composition of any of the preceding claims wherein the acid source is citric acid.

9, The composition of any of the preceding claims wherein the soluble carbonate salt is
selected from sodium bicarbonate, potassium bicarbonate, sodium carbonate, potassium

carbonate, arginine bicarbonate, and combinations thereot.

10. The composition of any of the preceding claims wherein the soluble carbonate salt s

polassium bicarbonate,

1. The composition of any of the preceding claims that produces carbon dioxide when

dissolved m a sobvent,

12. The composition of any of the preceding claims wherein the composition is edible,



7. The conposition of any of the preceding clains
wherein the acid source is selected fromthe group
weongiterng of citric acid, malic acid, tartarPCIT/Ea81009/033299
adi pic acid, and fumaric ad#d. 8. The conposition of
any of the preceding clains wherein the acid source is
citric acid. 9. The conposition of any of the
precedi ng clains wherein the sol uble carbonate salt is
13 Sﬁl'e%&zgﬁ)qmt)ﬁ Oy Q%Uﬂﬂec@d&@{ RARALEH RANAS S WA to release
bi carbonat e, sodi um carbonate, potassi um carbonate,
cargpgdiniigfe bi car bonat e, and conbi nations thereof. 10.
The conposition of any of the preceding clainms wherein
141 TR csepddhibe otary bohapecdak tlaing vahabssiumibie arbenat e.
11. The conposition of any of the preceding clains
151 h}% QIH%OQH%Q 685G AF RO Br{.gédgl){(f . AgnsWhan, gﬁiﬁﬁgln\f Bl oRa
ven The conposition of any of the preceding
flugfids ipssowlser ei n t he conposition is edible.13. The
conposition of any of the preceding clains which
160118 SOhMEBioh Bf H@bi Ma pleedhgkrAasaudRr bapridhoxi desepidor The
GO tion f any of the preceding clains which
*mﬁ$gggﬁb§§mPW’the oral cavity. 15. The conposition of
any of the preceding clains further conEr|S|ng
17f Theopippieition pf ey ff o picekding shingortidies « paut
conmposition of any of the preceding clains further
1 SCPHFRbASdsNGn 3fun@BE ihS pREddM g QfaingntHioh retalivalstomadpeiind.
17. The conposition of any of the preceding clains
Pagﬁl o) ny of
19mﬂwcmn(§gﬁngﬂ%%lal éh%ﬁmﬁggF?% |ze{&%f%ﬁ§gméa0|d
lng’t@hen’d'srseleﬁqﬁp@smtalﬂsﬂc afnanytingfelic pgenir @b dtf|spgratnatasss:
Fﬁgggggmgggpr|3|ng addi tional ingredients selected
rom anal gesi c agents, antipyretic agents
anti-i nfl ammat or e
2 BT CP ORI RG Ho PETg g pia B SEBT RYVR af m
in the formof a tablet. 2 1. The conposition
21atisordpmgion eccarinedd atyhé thypereaidizéined faithes coupisten
WGQARrising a lubricant. 22. The conposition according
to any of the preceding clains further conprising a
bi

nde
22. The eompomuon according to any of the preceding claims further comprising a binder.

23. The composition according to any of the preceding claims in the form of a powder or

granulate.

24. The composition according to any of the preceding claims in the form of a dentifrice

wherein the acid source is sequestered from the soluble carbonate salt prior to use.

253, The composition of claim 24 which is a dual component product, such that the
component comprising the acid source and the component comprising the soluble

carhenate salt are packaged in separate compartments but dispensed together.

26. The composition o claim 24 which is a low water or water free composition.



23. The conposition according to any of the preceding
clains in the formof a powder or granulate. 24. The

W@ oo9poesi2r: on accordi ng to any of the precedi ngpCl/Eab2989/033299
in the formof a dentifricédSwherein the acid source is
sequestered fromthe sol uble carbonate salt prior to
use. 25. The conposition of claim24 which is a dua
component product, such that the conponent conprising

ot hf‘e QG RAUF 48mANdERE HATRRNENto GRS, tionate

carbonate salt are packaged in separate
‘*é'é @mﬁ%ﬁﬁgthﬁbﬁf uphnspefis sy rsggerhib proaopd ‘hFﬁ*‘é‘d source and

soGORRAB:AalcQR: QiIGLRL @ déhs WA dickigd | ow water or water
free conp03|t|on 27. The conposition of claim 24

Wg gfo {1) Srgach s (iar 1{%11 tC Hg_rms%iogg (fig nzs ch{]ue(ﬁz%cdmc ¢ dllj' S()é t he
1nbmcapsmha$egmmmﬁthmﬁakdanﬁw$ﬁauadﬁdqsammoe>amdmémbmble
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