CLEANI NG COMPCSI TI ONS AND METHODS 100011 This application clains the
benefit of United States Patent Application Serial No. 61/027,423 filed
February 80 200080281 he contents of which are incorporat e@dCH&is2i0s/053310
reference. BACKGROUND OF THE | NVENTI ON 100021 Effervescent cleaners for
dental devices are well known in the art and generally cone in the form of
a powder or tablet which -fizzes" when added to water. Such effervescent
cl eaners have been utilized in various arts for nultiple purposes. For
exanpl e, POUDENT by, G axoSmith F fromPfizer is used to
cl ean dental devices. TentAHe ME@?%%Q.\EE%&%{% i ntended for repeated
Ese in thpﬁmahm@aw ifeMioB ¥ &i’;}%ﬁi&ﬂi@eﬂnEﬁfem&l%éabta&@ﬁatlbm&@ﬁmmm Seagidioar e wel |
nown in t e s include.tpot rus ngue scrapers,
dental 105 %Ei%ﬁ]t“g?%m"ﬁf ge,g(g I‘“‘?‘P“@‘J higparéﬁrf“mrpé}m&g%ér d"ort hodontic

appli ance&tercsluch as dentures, e.g., false teeth, dental plates and bridges,
and orthodontic corrective GES eyl A comon problemw th
dental devices is that theBcﬁ(?eﬂc(’one 3 é)?nleu %ﬁéla\ﬂz%\r%b odors fromthe oral
cavity. Sl!iﬁirﬁ]oﬁﬁmcmydb@cﬁausi@cialbiyn%atc walfikepobingle ot odagcnceid t hus the
cleani g Q4R UrndPYbOGRBo) Sl AL Ffles lehgpﬁdc&i% Wa¥er, &K ST NG

ef fervescen eaners “howeve are princi irected to treating the
dent al den:ﬁewmnta@qus hatva beer rqéhz@m‘»ah@alatthfowu flhiém@@rw FsuvvBRY: OF THE

| NVENTI ONo b 0@ 16115888 RTnd, MeantFERDENS (din8etadud@cRapasid i ons and
net hods to cl ean dental devices and inprove the oral health of the user.

[0004] Ar giVitendanbisicrer e BHsmeny Aisrgedder wreakd vy IpReApFSoY¥ed for use in

oral car e Rt vRehi avadod, Qn(ih@cy\ec asungﬁh fd Gt Theneddvicss ihiudeasiiat i ng cavity
formati on and tooth sensitivit bel i eved t c.amno acids in

the oral EHYFty wnaveew%?faﬂa}*‘#ils%yf W%@%‘iﬂaﬁ’wﬁi Jpes afrlmfsaé?% thgdongeg s,
sangui s V\Ampﬁihces[ ﬁiclﬂ@ideetafcls Qg;em“zugi taaﬂd dW’EHi ﬁtatesemmeﬁ@svmﬁ hrﬁmaﬁmiogenl ¢ bacteria
SUCh as ofre l'\f gl VIEE et 11 S f? GIanIl I’Obrlf: hkhgeﬁg Cllbr‘;llcgsl’llg{hgtr{ﬁﬁv CaVI ty The

ar gi nol ytfcfr BREFEYS 5 Ean ﬁ%é argimrne a B A RO Yaci ds to
produce abmoné sginddhe niehy odars Somghd dng cpHyoSumrmém menkd qaoyedreneral whi | e
cariogeni c. bac I which tends to
Lower t hemﬁ' (}a Iljgcgra nang@%}gl lﬁ%&ﬁn 0'1‘ g]r&%i h& J}%g Q%‘eﬁgtgﬁ! Qiﬁ‘tltoét%ngbﬂilu Feadi ngt o

agni ne ancffm)teh@nt beasqr% ha\rﬁ‘fﬁ@afﬁaenwny w@c@ﬁmt@amwb@@mi draice.a8RH from c

-, d noregyer. LA fPRLt ant rol e in pronoting rem neralization of the
teet h by cal cium and phosphate. [0005] Effervescence is usually produced by
the reaction of an acid w t hSE¥ERoRRTEELAVENTI®Er bon di oxi de, water and

sodi um ci pRbg- ThOPREL: Benii &0k HRl.Rd eAlLBARA B SRltcthdiStoRaNdenaNy sal t formed
by carbonic acid or dissolved Ci rbon di oxi de which is sufficiently soluble

to react WMES HEHEYHN HAREBCOHESH T ati ons provi ded. In aqueous’ sol ution,
the carbopaty iQfninbiwaiReRal-ami0RdCRVDBR dicuded ey vanidosanbani ¢ aci d form
a dynam c eqd ilibri file m"ca%onate" as _used. he n..t hus

enconpass&s ic&%ertﬁh‘ﬁéflé“'{ﬁﬁﬁﬁm he CSQ ASTEY (RPN S SPhee %ﬁsm‘d]{ mi Xt ur es
t her eof Salidtelig«t anbanateins alifssn thaus: tavgy srdeptaselged bvpmtta:s spbemicar bonat e,

po st DR R B ForEmIal e SR RN B ppt e The
( e.g. powercicrig rhod Jteitaoes, fct:raalghe@n)an@bﬁpﬁh zg}dn}gthe oral cavity. The arginolytic

bacteria can use arginine and other basic amino acids to produce aminonia, thereby raising

the pH of their environment, while cariogenic bacteria metabolize sugar to produce lactic

acid, which tends to lower the plague pH and demineralize the teeth, ultimately leading o

cavities. Arginine and other basic amino acids therefore protect the teeth from cariogenic

bacteria, and moreover play an important role in promoting remineralization of the teeth by

caleium and phosphate.

[0005] Effervescence is usually produced by the reaction of an acid with a carbonate sait, to

release carbon dioxide. For example, citric acid may react with sodium bicarbonate to form



a. an acid source and a soluble carbonate sail ; and b. a basic am no ach
in free or salt form [00071 In one enbodinent, the basic amno acid (b) is
i n bi car byoape/wedst bun and so can fonn all or part: of PCHASe@PI08IRE e sal t
of (a).The invention further includes the follow ng Coin positions;
1.1Conposition 1.0 \ herein he basic amino acid is arginine, |ysinc,
citrulkine, omthine, creatine, histidine, 4.-1iam nobutanoie acid,
di am noproprionic acid, salts thereof and or conbinations thereof.
1.2Conposition 1.0 or 1.1 wherein the basic amno acid has the L-
conflgura@@ﬁﬁﬁ“ﬁ?@AﬁV”@$§PﬁémﬁE@E%ding conpositions is provided in the form
of a sal tjoedes; ®yHotutl cattohaP QAL IsGea R QRPLal $oRgd hhethas héd andigevaci d. 1. 4Any
of the preceding conpositijons mhe&eln theﬁﬁﬂg[gda no acid. is arginine. 1
.5Any of {eHE"FREERANITY SCORPEEPTTIRE Wit &h T AR BEET Cram i acid i s L-
ar gl ni ne. provided. In agueous solution, the carbonate jon, bicarbonate ion, carbon dioxide, and
carbonic acid form a dynamic equilibrium.  The term “carbonate” as used herein thus
encompasses bicarbonate (HCO;') and carbonate (CO4™) forms and mixtures thereof,
Soluble carbonate salts thus include, e.g., potassium carbonate, potassium bicarbonate,
sodium carbonate, and sodium bicarbonate. The invention thus includes Composition 1.0, an
effervescent dissolvable solid (¢.g. power, granulate or tablet) comprising
a an acid source and a soluble carbonate salt; and
b. a basic amino acid in free or salt form.
[0007} In one embodiment, the basic amino acid (b) is in bicarbonate salt form and so can
form all or part of the carbonate salt of (a). The invention further includes the following
Compositions: »
1.1 Composition 1.0 wherein the basic amino acid is arginine, lysine,
citrullene, omithine, creatine, histidine, diaminobutanoic acid, diaminoproprionic

acid, salts thereof and/or combinations thereof,

1.2 Composition 1.0 or 1.1 wherein the basic amino acid has the L-
configuration.
1.3 Any of the preceding compositions is provided in the form of asalt of a

di- or tri-peptide comprising the basic amino acid.

1.4 Any of the preceding compositions wherein the basic amino acid is
arginine.

[ Any of the preceding compositions wherein the basic amino acid is L-
arginine.

1.6 Any 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 1s a hicarbonate.

1.8 Any of the preceding compositions wherein the basic amino acid salt is
arginine bicarbonate.

1.9 Any of the preceding compositions wherein the basic amino acid is

present in an amount corresponding to about 0.1 wt. % to about 50 wt, % of the total

[



1. 6Any of the preceding conpositions wherein the salt of thebasic am no
acid is a carbonate. 1.7Any of the preceding conpositions wherein the salt
of the ba®Dcoeioms1- ar bonat e. Any of the preced#ChySewaossiu -
wherein the basic amno acid salt arginine bicarbonate. 1.9Any of the
precedi ng conposiiion-s wherein the basicid is presentanount correspondi ng
to aboutbout 50 wt. %of the total conposition weight, the weight of the
basi ¢ ami no-acid being calculated as free base form 1.10Any of the
precedi ng conpositions wherein the acid source is selected fromchric acid,
malic acid, tA&PPRESTIED HERY, haurighte! HiPere BRI R E AL i 5T d, and
conbi nations thereof. 1.11Any of the precedi ng conpositions wherein the
carbonate saltlis selechgg f(g&1§gdiun}bic%[bon@pe, Bot%ssiqn1bicarbonate,
sodi um car bonat'd, ar g Hd B EEP BORERE ARG SR ARSI E S BEHALE.

from citric acid, malic acid, tartaric acid, adipic acid, succinic and fumaric acid, and

combinations thereof,

1.11 Any of the preceding compositions wherein the carbonate salt is selected

from sodium bicarbonate, potassium bicarbonate, sodium carbonate, arginine

bicarbonate, and potassivm carbonate.

1.12 Anv of the preceding compositions which produces carbon dioxide when

dissolved in a solvent, e.g., water.

1.13 Any of the preceding compositions comprising a bieaching agent.
1.14 Any of the preceding compositions comprising an alkali metal

percarbonate, perborate, persulfate, perpyrophosphate and monopersulfate.
1.15 Any of the preceding compositions further comprising fluoride, or a
fluoride ion source.
1.16 Any of the preceding compositions further comprising an antiseptic or
antimicrobial.
{0008] In one embodiment of the present invention, Composition 2.0 s provided
comprising any of compositions 1.0 — 1. 16 in the form of a tablet.
[00609] The present invention also includes the following compositicns:
2.1 Of composition 2.0 further comprising a lubricant
2.2 Of composition 2.0 or 2.1 comprising a lubricant selected from
magnesium stearate, sodium benzoate, polyethylene glycol, adipic acid, and
combinations thereof.
2.3 Of composition 2.0 - 2.2 further comprising a binder.
2.4 Of composition 2.0 - 2.3 comprising a binder selected from dexirose,
sorbitol, xyitol, lactose, and combinations thereof

[0018] The present invention also encompasses method 3.0, a method to clean a dental

device, using a composition as described above,
a. fo deliver arginine to fhe mouth
b. to reduce the biofilm and bacterial attachment on the device

¢ and’or to reduce the population of cariogenic bacteria on the device



112Any of the precedi ng conpositions Wicfl produces carbon dioxid
dissolved in a solvent, e.g., water. 1.13Any of the preceding conposi NS
conpri si Nyoa0w/weashi ng ag 1. 14Any of the precedi ng conp®€iTitS298/08BmPr i Si ng
;in alkali netal percarbonate, perboratc, perstilfatc, |acrpyropitosphate
and nonopersul fate. 1.15Any of the precedi ng conpositions Carthcr
conprising fluoride, or a fluoride ion source. 1.16Any of the preceding
conposi tions Anther coinprising an antiseptic or tintimcrobial. 10008] In
one enbodi ment of the present inventjion. Conposition 2.0 is provided

conpri si ng anyowBpriseg M%?@Wé’”‘f‘”@‘”“@ﬂm%m"i%dﬂ‘l‘F@“TiﬁP‘h‘i‘to‘fm&r"Elﬁb‘l et. 100091
The present i QuentiQind: @ th@ﬁ:kdlﬁ’{ftmu ulidierot Dl komivt Lige GOMPOASIid d@ns: 2. 1O
conmposition 2.0 further conprising | ubricant 2.20F cor‘rP05|t|on 2.0 or 2.1
conprising a IGBFPE&AF %fvé@toéd“%“ﬁﬁu%ﬂﬁ@g?“ﬂ?ﬁ{é‘i 41at8 s odi um benzoat e,
pol yet hyl poet]gl e eleihoadiaphigthatk dsedangtoombianiakitoinshd harod ok device,

to {i) reduce or inhibit formation of dental caries, (i) reduce, repair or inhibit pre-carious
lesions of the enamel, e.g., as detected by quantitative light-induced fluorescence (QLF) or
electrical caries measurement (ECM), (iii) reduce or inhibit demineralization and promote
remineralization of the teeth, (iv) reduce hypersensitivity of the teeth, (v) reduce or inhibit
gingivitis, (vi) promote healing of sores or cuts in the mouth, (vii) reduce levels of acid
producing bacteria, (viii) to increase relative levels of arginolytic bacteria, (ix) inhibit
microbial biofilm formation in the oral cavity, (x) raise and/or maintain plaque pH at
levels of at least pH 5.5, (xi) reduce plaque accumulation, (xii) clean the teeth and oral
cavity, (xiii) immunize the teeth against cariogenic bacteria, (xiv) reduce erosion, (xv)
enhance systemic health, and/or (xvi) treat or inhibif dry mouth.

[0012] Other embodiments of the present invention will be apparent to one of skill in the

art.

DETAILED DESCRIPTION OF THE INVENTION

[0013] Effervescence generally results from the reaction of a soluble acid and soluble base
in water to produce carbon dioxide or oxygen. Such acids and bases are well known in the
art. Such acids include soluble organic acids, such as citric, malic, tartaric, adipic, succinic
and fumaric acid. Such acids are generally in salt form prior to addition to water. Bases
inchude basic salts of amino acids, and water soluble carbonates and bicarbonates, such as
sodium bicarbonate, potassium bicarbonate, sodium carbonate, and potassium bicarbonate.
Such bases are generally in salt form prior to addition to water. It has been surprisingly
found that basic amino acids salts may not only be used as a basic salt, but such basic amino

acid salts also impart benefits to the oral cavity,

[0014] The cleaning compositions of the present invention comprise cleaning and oxidizing
agents, such as chlorine generating compounds such as dichloroisocyanurates, as well as
chiorine free bieaches, including alkali metal percarbonate, perborate, persulfate,
nerpyrophosphate and monopersuifate. Anhydrous perborates, such as sodium perborate may
be utilized to cause effervescence by releasing oxygen, which in addition to causing

effervescence contributes, also aids in the bleaching of the dental instrument. Perborates are



1.3 conposition 2.0- 2.2 further conprising a binder. 2.4Cf conposition
2.0- 2.3 conprising a binder selected fromdextrose, sorbitol, gyitol,
| act ose, wOdI@obismat i ons t hereof 100101 The present i nPEMUSANIABIO
enconpasses nethod 3.0, a method to clean a dental device, using a
conposi tion as described above, a.to deliver argininc to the 1:201, D.to
reduce the biofilmand bacterr c.andlor to reduce the population of
cariogenic bacteria on the device conprising adding a Conposlnvention an
aqueous solvent, imersing a dental instrument jnto the resulting solution
for an ef ey e Bt U WA TSR e HP AP RS T UERR S SHE BT ng or
usi ng sai ghgdentials pastituFenbraicn Pérb@aef @ly aylie)romlB0d Tl dheounetthod nmay
further be used t? pronote oral )h)eaﬂ{j@ip t he Juser ,gfl th de vice, to (i)
reduce or “FAKFBIECT PEFHACFER™ of "HETHPY alig ay's gy alyq heyusg %d‘ﬁ%gf‘&c’r €pair or
i nhi bit pi@nGafH:Ausurk esinng cafipckifien, enanethore: @ mongsrsdétiectadds by
quantitative |ight-induced fluorescence (Q 5‘) or_electrical. i.es
neasur eneﬁ‘f“”t‘lé‘fﬁ%}o,m‘(‘ﬁu Jergdges of T RhT BT eurl%iarlln@eer%té}ﬁ?pzhg dﬁ%‘%mg? “pronot e
rem ner al pre&tridincaoling hentieptdsiutpupredoophiy péidensiteindayabofit Fhe teet h,
(v) 1 educt%.a%raut II&Q'W%!gFE oi‘t}]e com?osé,t&)}{.' )Otﬂérgg%ﬁggf Qxﬂg f.n@lgdngiikaﬁgé_’ es or C_Ut s in the
mouth, (vii) reduce™level's of acid producing bacteria, (viii) to increase
rel ative hegwélgiwrnaulgilinopyeidsbadbdoraycaf@ss) inhibit microbial hinfilm
formation in the oral cavil,, (x) raise ardor nmaintain plaque pH at |evels
of at | ealfWIPHWigws, inendine tp befervad pi wirptsv Bt @eailids POy IWD B1EafThe teet h
and oral gawiif ¥ie ofaKiakdy) ark PedBi-d@RIBATBPASE bRk, RIERI GuRACHRE &  (Xi V)
reduce erosion, (xv) enhance systemic health, and/or (xv_ 0 treat or inhibit
dry nout hiot cariogenic and which compete with cariogenic bacteria such as S. mutans, for position on

the teeth and in the oral cavity. The arginolytic bacteria can use arginine and other basic

amino acids to produce ammonia, thereby raising the pH of their environment, while

cariogenic bacteria metabolize sugar to produce lactic acid, which tends to lower the plaque

pH and demineralize the teeth, ultimately leading to cavities. Itis believed that use of a

Composition of the Invention may lead to a relative increase in the arginolytic bacteria and a

relative decrease in the cariogenic bacteria, resulting in a higher plaque pH.

[0016] 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
histidine, but also any basic amino acids having a carboxyl group and an amino group in the
molecule, which are water-soluble and provide an aqueous solution with a pH of about 7 or
greater. Accordingly, basic amino acids include, but are not limited to, arginine, lysine,
citrullene, omithine, creatine, histidine, diaminobutanoic acid, diaminoproprionic acid, salts
thereof or combinations thereof. In a particular embodiment, the basic amino acids are

selected from arginine, citrullene, and ornithine, preferably, arginine, for example, l-arginine.

[0017] 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 concenirations provided. Suitable salts include salts known in the art to be
pharmaceutically acceptable salts are generally considered to be physiologicaliy acceptable in
the amounts and concentrations provided. Physiotogically acceptable saits include those
derived from pharmaceutically acceptable inorganic or organic acids or bases, for example
acid addition salts formed by acids which form a phyvsiological acceptable anion, e.g.,

hydrochloride or bromide salt, and base addition salts formed by bases which form a

LA



100121 O her enbodi ments of the present invention will be apparent to one
of skill in the art. DETAILED DhSC It | PTEON Trm | NVENTI ON 100. 131

Ef f er vescwocedgemsial |y results From | he reaction of aP€®IUsRI0g/03si@d and
sol ubl e base in water to produce carbon di oxi de or oxygen. Such acids and.
bases are well known in the art. Such acids include soluble organic acids,
such as citric, matte, tartaric, adipic, succinic and fumaric acid. Such
acids are generally in salt formprior to addition to water. Bases include
basic salts of amino acids, and water sol uble carbonates and bi carbonat es,
such as sﬁdﬁﬁhﬁﬁﬂbéﬂ@ﬁ%@?éﬂmbéﬁaé§VMhWBF@§W66ﬁﬁﬁél&EBﬁPhﬁW@é?bonate and

pot assi umhiGahhanatiem 0551@&}&@&91%@1@%&%% @ﬂuin}émﬂ Mag@bitmf orm prior to
addition to water. It has been surprisin nd t hat basi.c am no acids

salts mayPieplogitly 35%1"0@8&“%@%%‘%{%?“&&%‘%1?% “t‘mﬂi‘,f PEERH DELE BAFAS acid salts
al so i npaygt ch@@@%\lx‘%&d;ﬁk{i&ﬁx&ﬁha{ bR \¢biyound suck B @rahne uﬁm&embibeaclhes,
including al kali netal. pet- caniﬁn at & perborate, perstilf Lt Cyrginine

per pyr ophﬂ?ﬁ‘ﬁ%&%"h&ﬁﬂmﬁﬁ SPEFREY ary A ﬁ%&f&fiéﬂs" perforatest Stch® as sodi um
per bor at ebicRyonbe. utilized to cause effervescence by rel eaS| ng oxygen, which
in addition to causing effervescence contributes, also aids in the

bl eachi ngl0618]t frevadiemt aiboilimstis, uretic aipigy bt iapessenaingn akpigAf Bop0iOe art, and
include gabe LYBPES pos, %%%fg%ag&mm@ﬁsmm PE DAk Alcgs 4080, aRhydr ous

pot assi um per orate. Perb-orates conprise from about 5% to about 25%
total wei ghtowdtomivsitiennpeyi fvmnmpwe%pb? phthaf it “adh &t may” #l ¥o”be useful as
a bl eachi pgnhagantonbsitdrev&ignt ure cl eansing conposition, and a perborate or
nmonoper sul fate, such as potassi um nonopersul fate, may be is used in

conj uncti @19 thh@cPBOReE phrh&llaleseet iaehehn e ppeliended thbeachiang agent is

pot assi um per oxyrmnosul p m about 2% to about 15%

wei ght of TFHEe PBAYE %5 d’ﬂ“‘n %‘zﬁ‘éf’te‘g\" bgﬁ?l??é;“g&eﬂege?tﬁ% Ut eedzal “kal i ne

hypochl or nbeswands ald¢ahianeotpipdiciidesgldiag tha@Hdls @nemmmw sokgotd’ Wt hout
I nt endi ng, i%le%t&ogge 1n%18 p¥<.sen:? r@)o‘%lhg I %ra h%%f% a\%& ﬂL'lO?]épf%hIV%\ﬂ?& that basic

am no aci e oral” cavi arc ne y certain types of
bact er i a, metegals arSfoushimdgus. Laniip chi3artel, Mm@aﬁlﬂbdéﬁlf@t adh-Yilileh ieonpete with

car i ogeni Farpﬁcﬂ%lféil anélﬂ)c{'.f’gts‘%c"li M@ﬁ{ loa\MdEé}ret £0§1'C(§rb&ntc@ﬁrmb§y teeth and in
the oral cavity he argi noi ytic bacteria can use argini ne and other basic
ani no aci théerenge. prapehseetiantndaion shrgice iy uia P& jarsgiot Heitsg 19 SRR r

envi r onMeftqdWhbien Gadd 4Rk GuP 8¢RI 1584 iR hRRGIbZghapaal sdiRmpr oduce lactic
acid, which tends to I ower the plaque pH and &m neéal i.ze the teeth,

ul ti mat el Jurresdlgpingmopnayfiyoresdicay. aning fyrideARERP iU Ee 28t a Conposi ti on of

the Invent,dmam thee@d hQerduid @hatinéas 10 QLEas onl sburthiaciadghmobyd i ¢ bacteri a
and a rel tlve t ni e bact rla resultlngPlnahlgher

he ca
pl ague pH. “%@&f%‘%m’?’ﬁéorﬁjﬁsﬁoﬁluﬁrﬁ‘oﬁBﬁ‘%ﬂi ﬁ)g?pk}%‘i el AhpEr el
conposi ti ars cﬁé}ﬁhqé@t&'@ﬂrﬁu@fwﬂ kien aonmemsbmm ofrﬂ«nbmtdeona ot thenbypmatiogal | y

occurring, b%ﬁ%%ﬁéﬁf}lﬂ(‘)ﬁﬂts st%%cic t'o s \, aglout f%gnlmrlf) & iui izyﬁ%'é)%gm Oﬁﬁlgorila-é sti dine, . hut

al so any BAS| aci avith an am no group in
t he nol ecihe gemhillg ht Earseabﬂataé® p;smle@blawuam tqmdf@v!l ?@éﬂ . agueus 1 0kut i on with

a plit of dbmf%gapgﬁ &%@&?E;ﬁo/y}\g&omgﬁ&hym 816400 AkAS Tncl ude, but

are not Iim ni ne sine, citrul ornlthlne creati ne,
hi st i di nef-m?choanmwﬁi’ﬁamﬁ@@aéﬂ Ede‘ebﬁa}hﬁ’%@ﬁ% E’ipﬁ@ﬁb@l‘ Heve»8art s thereof or

conbi nat i 9ns, & hET §%beu bAs & PAILLSHE A 16RO TR cmbfmBRSI.& @MvNO aci ds are
selected from argi ni ne, citrull ene, and orni t hi ne, preferable/ ar gi ni ne,
for ex an-p[ /glo apaugf gt A Yﬁfewugj%n of the composition in another embodiment. Weights o

fluoride salts to provide the appropriate level of fluoride 1on will obviously vary based on the

weight of the counter ion in the salt.

[0020] The compositions of the present invention may also comprise antiseptics and
antimicrobial compounds, e.g., triclosan, herbal extracts and essential oils (e.g. rosemary

extract, thymol, menthol, eucalyptol, methyl salicylate), bisguanide antiseptics {e.g.,

3



100171 The conpositions of the invention are used in the nouth, and
optionally may be ingested, and so salts for use in the present invention
shoul d beweab@/fmsisuch use, in the amounts and concent PATIUSR®I/033B3VI ded.
Suitable salts include salts known in the art to be pharmaceutically
acceptabl e salts are generally considered to be physiologically acceptable
in the anmounts and concentrations provided. |'hvsioiocicaiiv acceptable
salts include those derived from pharmaceutically acceptabl e inorganic or
organi ¢ aci ds or bases, for exanple acid addition salts formed by acids

whi ch f or fiahqsifnsi Beesticca g bdpp A NFEE AMBRUE CGPPORYYF Schl or i de” or bromi de

sal t, anduﬁ%@idﬁgﬂf cﬂﬂﬁﬁtﬁﬁkﬁﬁmhﬁﬁiﬁﬁﬂs Byxcbase poMiing kbdfn@l’d&izzﬁ)pmbhySI ologically
accept abl e ‘cation, for exarrpl e those derl ved ;rom al kal i prér;at aIGs such as

pot assi uniaiHePT B! iR Bre-ZIR S1FnET SAVRIR ARSCHPK ) STER YL AR M Gnd

magnesi umpiPhysi Qh&gshﬁsabticy az&ﬂe&egatcabtaec(ﬁ@bﬁ;sis aiaykdaeb lobtaithed using standard
procedures_known in t ntly basic
conpound SfFEsEY pﬁﬁ”&rﬁe tﬁ‘epzétﬁ"ﬁmmlé?ﬁ’ Ta %F%“l%éc/ﬁ‘ a C“ts“ot' “g? ?105‘ iy {plﬁii??lol ogical ly

accept abl geaniven. A preferred salt is a bicar bonate e.g., arginine

bi car bona 181 I n.variou gggg i S present

in an am){?ﬁ%i Vof (aﬁoénlft‘mbonf Ov\}?‘ Sr dcBout R%O' 1&%1&8{5‘?}3; 10 }tdﬁ@ng ot al
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invention are fornulated to dissolve in a solvent to forma nout hwash
100211 The conpositions of the present invention may al so include one or
nore flavoring agents. Flavoring agents which are used in the practice of

t he present invention include, but are not limted to, essential oils as
wel | as various flavoring al dehydes, esters, alcohols, and simlar
mat eri al s. Exanples of the essential pils include oils of spearmnt,
pepperm nt, w ntergreen, sassafras, clove, sage, cucAtlyptas, narjoram

ci nnanon, |lenon, linme, grapefruit, and orange. Al so useful are Inch
chenneal s as nenthol, carvone, and anethole. Certain enbodi nents enpl oy the
oils of peppermnt and spearm nt. Various acids and bases to produce

ef fervescence may al so be flavoring agerts, such as citric acid and. inane
ELcid. 100221 The flavoringt is incorporated in the oral conposition at a



100241 Tablets may al so conprise a lubricant to aid in expul sion of the
table froma press. Such lubricants are known by those of skill in the art,
and i nclude nagnesi um stearate, sodi umbenzoate, polyethylene glycol, and
adipic acid. CLAIMS: 1. An effervescent dissolvable solid conposition
conprising (i) an acid source and a basic amno acid in soluble carbonate
salt form 2. The conposition of claim| wherein the basic amno acid is
arginine, lysine, citrullene, ornithine, creatine, histidine,

di am nobut anoi ¢ aci d, diam noproprionic acid, salts thereof and/or

conbi nati ons thereof. 3. The conposition of claim1l or 2 wherein the basic
am no aci@ Rpsgst he L-configuration. 4. The conposition of any one of the
preceding clains wherein the basic amino acid is arginine. 5. The
conposition of any one of the preceding clains wherein the basic amno acid

i's arginine bixvarhasabe dislvabldRlig eomRsiibh o Rfsind Yy 200G QurdeRfa PEAREI NY
cl ai n8 wher.ei h ic.amno acid is present in an anount correspondi ng
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to about U < NGRPRT SHBAMAEB §H™M- 06 of the total conposition weight, the
wei ght of the basic am no acid being calculated as free base form 7. The
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selected fromcitric acid, malic acid, tartaric acid, adipicC acid > succini ¢
and f unarqUithifs; greating histigise ctigmpipeiutaneis agifl, dawinemerrishictapid, phebedpingdet ai ns

whi ch f urdoh®mhatoEHeisdeS a sol ubl e carbonate salt is selected from sodi um

bi car bonat e, potassi um bi carbonate, argini ne bicarbonate, sodium carbonate,
and potassium carbonate. 9. The conposition of any one of the preceding

cl ai ns wHi-ch Phodugesiticasiataimdi o 2ivdercihtbnbadicasilowed Hantha | sohiigmition.

4, The composition of any one of the preceding claims wherein the basic amino acid is
arginine,
5. The composition of any one of the preceding claims wherein the basic amino acid is

arginine bicarbonate.

6. The composition of any one of the preceding claims wherein the basic amino acid is
present in an amount corresponding to about 0.1 wt. % to about 50 wt, % of the total

composition weight, the weight of the basic amino acid being calculated as free base form,

7. The composition of any one of the preceding claims wherein the acid source is selected

from citric acid, malic acid, tartaric acid, adipic acid, succinic and fumaric acid.

8. The composition of any one of the preceding claims which further comprises a soluble
carbonate salt is selected from sodium bicarbonate, potassium bicarbonate, arginine bicarbonate,

sodium carbonate, and potassium carbonate.

9. The composition of any one of the preceding claims which produces carbon dioxide
when dissolved in a solvent,



10. The conposition of any one of the preceding clains conprising (a) a
bl eachi ng agent; (b) a alkali netal percarbonate, perborate, persulfate,
per pyrophosphat e and nonopersul fate; (c) fluoride, or a fluoride ion
source; and or (d) an antiseptic or antimcrobial; and/or further
conprising a surfactant, wherein the surfactant is optionally selected from
sodium |l auryl sulfate and sodiumether lauryl sulfate. 11. The conposition
of any one of the preceding clains in a powder or granulate form or in the
formof a tablet, the tablet optionally conprising a binder. 12. A nmethod
to clean a dental device conprising adding the conmposition of any one of
claims 1 ﬂb 1 The goraprstigu edary e bf/bde precaling ufailfrrmcsnm@ng(ajemea&h;@agbﬁe(by nto
t he resul f sai
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(v) reducé® ‘“OﬁﬁWBFEﬂ@ﬁﬁ&ﬁ@?@@@“Yanymwgéhwﬂe'heallng of sores or cuts in
the nmouth, (vii) reduce | evel s of acid producing bacteria, (viii) to

i ncrease relatlv h vel s of ?Iglno tic bacteria, (ix) _inhibit mcrobial
bi of i | m fof math BAMTHO Ll B el dexise mp{isize 3ddingdhecorptitioneal gRwpns 98l aque pH
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t he teethbﬂﬂﬂf@&ﬁktﬁﬁMbEMmz&ﬁhkh%lm§ﬂﬁﬁhae the teeth against cariogenic

bacteria, (xiv) reduce erosion nce systemc health, and/or (xvi)
treat or inhibit dry nouth. 15. The nethod of claim 12, 13 or 14 including
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appl i cances, orthodontic corrective deV|ces
14. The method of claim 13 to (i) reduce or inhibit formation of denta! caries, (ii) reduce,
repalr or inhibit pre-carious lesions of the enamel, e. g., as detected by quantitative light-induced
fluorescence (QLF) or electrical caries measurement (ECM), (ii) reduce or inhibit
demineralization and promote remineralization of the teeth, (iv) reduce hypersensitivity of the
teeth, (v) reduce or inhibit gingivitis, (vi) promote healing of sores or cuts in the moutl, (vii)
reduce levels of acid producing bacteria, (viii) to increase relative levels of arginolytic bacteria,
(ix) inhibit microbial biofilm formation in the oral cavity, (x) raise and/or maintain plaque pH
at levels of at least pH 5.5, (xi) reduce plaque accumulation, (xii) clean the teeth and oral cavity,
(xiii) immunize the teeth against cariogenic bacteria, (xiv) reduce erosion, (xv) enhance systemic
health, and/or (xvi) treat or inhibit dry mouth.

15, The method of claim 12, 13 or 14 including step of rinsing the dental instrument in water
or wherein the dental instrument is selected from the group consisting of tooth brushes, tongue

scrapers, dental floss, dental picks, mouth guards, dentures, orthodontic applicances, orthodontic
corrective devices,
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