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BACKGROUND OF THE | NVENTI ON [ 0001] The present invention relates to oral
care conpwei2vilenss2zand t he use of such oral care conposi PCons260006i0neat i ng
oral mal odor. The present invention also relates to a nethod for treatnent
or prevention of oral malodor. [0002] Halitosis, the technical termfor bad
breath, or oral nmal odor (sonetines referred to as Fetor ex Ore), is an
undesirable condition. As a matter of fact, everyone, excluding the very
young, occasi onal | yORAL OOMPOSHION FORITREATING ORAL MALODORI feri ng on a
regul ar basis and the problemtends to get worse and nore frequent as one
gets older. The problem seens to be evenly split between nen and wonen. Bad
breath results when prot BAMKGROUNDPOK 608 INYENEICBNMd sal i va debris are

br oke bacteria.. Even the cl|leanest nmouth hosts bacteria that have
Che paRQET e Gk ion oS & Rb R RobaMTiTAg DS ool FRAR n ¢ e
nmout N.cofpBsitiomatee treMrlshbriltBalbd§S UM Hr&Bak ihdrdidn aRUTBMIcS WS 4 afthcAMEA, retains
consi derabl e quantities of food and debris that support and protect a |arge
bact erticaimgud puprgy¢rren adesrd maledteroxygen conditions, this bacteria

popul gh4 frorns..f oul 2l 1N rpduct cal l.ed vol atile.sulfur ounds
(Va0 0BT 12t st 1R BF Bl ki GRu MR e s ETES

(" skuretarrlOre), ieatuichieblocaidalon. anth hagertad$idNy cBAPBEginglWhe t&y80- 90%
of bad breath that originates in the nmouth is believed to be caused by this
mec harfoyng. conospllohs kaskbreatB o withaprrodmate)y 23 osp lping omareyby bayizand hed at
nmeasur| I I r {.0n n
B Y S L R Lt
and neasnly eplit\sGvicavetsandinoraeihaBad Bdathacsultgmdwh pepteing Goasthe foodneneddSC

mal odor .conmpopents. Reduciion of the non-VYSC nal odor c onents offers a
new agpfl EAHAERTE BEPEPRI O By Dagtsial iRl m%ﬁﬁ%?ﬂcwﬁ@éﬁ%%@i es.
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acids, such as butyric acid.” Anot her type of non-VSC nal odor conponents are
ami nesdts fsawohs asl lprger beupnsirfaca dmwacrelans, coasideiabigajuentitioy @b fedi mdalebasihae
present in oral pmal odor .t hat. has lo odor threshold.than. hydr agen
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hydr ogpulstibd iddgs fdNdRlecRingSHrodiche dalfdiamdiles R castpbifl (VRCI-L¥péoghan in
the presence of tryptophanase. WO 2011/053273PCT/ US2009/062017 [0005] A
numberhygdrogdb swlfrda $oliinseeies dand ardtlnd snageaptans AvskuloFpel ) rnd atict edorovseadi ng

or al aml 0 i . Q ition
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chl or ibeeagicabiydiis aiecharigncent rat i on of about 1 ppmto about 200 ppm and a
pH in the range of about 5.0 to about 7.5. US 6159447 dij scl oses

conmpodP993dn Lurgnt psirment analysesploaalinglodnr 3ig HmgA @t BsroRng HClsvelsn Theiech
the CompRSLdoARREAMAINCABEREY BRaAOp A s AOSHRR: TMAGNLR EtdBAdal 0 Lhe
enzyne, ere the anchor Aol ecul e s cgpa%Ie of attaching to a substrat e

pr oxi meloday n@stremicat, ambmoaspred VOO0 &dveldS TBiIILBB0& th sgrlovsesingeresd ut fun-MSE

contai ning cetyl pyridinjumchloride zjnc ions for ti bacterial effect
Chat - retiotuEobaRrs etidutoalcPe i ARomF LG etoncy ol Ly

di scl gsegRidpakhi & REboRBGABHbArGih&itRedhBbloklcgat ment of oral mal odor. US
7297327 discloses an oral odor control agent "adm xture containing thynol,
ani se,[000khneA typsadinbp-Viidmaladopeorhpanents @ssshot t-chlaingtarboxfybie acidntspdi asof garlic
odor. \US 740241 i scl os a al .care conposition.for reduction of plaque
and ofEP et Biasnolhgian Santay S he Bk S BRTR R B wEF “EBHESERE ahe
enzy meagonrtiat, hind ndbntinfiblc¢Ean §00Q plresti 12 QL3 nl&dt IHat dhseldaesder al care
conposi tions containing netal -bi ndi ng peftides, pepti de derivatives, and

pept i dercgfiake then hydroger s fifle nThdrefiops, mperatq lon mefecules Bdels ismorhedarpus thamnd
f ' d ' i t f
the madtroeb OBy 6 ATRRE, SERGA Bl BRTL KB VAR RREEh Bt Bres e e S P ng an

enzynerypiuphanasy.cl odextrin. US 2008/ 0152600 di scl oses peptides that bind
oral surfaces such as teeth and guns. The di scl osed peptides are used for
delivery of oral care benefit agents to oral cavity surfaces. US

2008/ 0254079 di scl oses various conpositions, including oral care
conpositions, containing a | ysozyme, a pol ysaccharide, and, optionally,
serine protease. The disclosures of each of these docunents is incorporated
by reference herein in their entirety. [0008] The description herein of
certain advant ages and di sadvant ages of known conpounds, conpositions,

nmet hods, and apparatus is not intended to linmt the scope of the

enbodi nents to either their inclusion or exclusion. Indeed, certain

enbodi mrents may include one or nore known conpounds, conpositions, nethods,
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[ 00010] Accordingly, in a first aspect, the present invention provides an
oral care conposition conprising serine. Serine is present in the oral care
conposi t iwo 20n/@se7amount ef fective to reduce oral mal odecTaseeemeiny?

hydr ogen sul phide and/or indole. In a second aspect, the present invention
provi des a conposition conprising serine for treatnent or prevention of

oral malodor. In a third aspect, the present invention provides a

conposjtion co serine and a zinc salt for treatment or prevention
of or jb&i?gl d%IB\qH’ (fé&%i‘}mﬁﬁs 15218§Fr YHI048 B@iParetCH%lPBt“B%‘é%thfrﬁ?\‘}%tqr@n provi des
a met hadoRfurt F@taéx@ﬁ{f)tle QIS PrRYEMHIsOBsQfanVrdl cafBdoRgRE i 0f PFREHSiHAE oRBRY YI N tO

an oral cavity an oral care conposition conprising serine. Serine is
prese rmalodvrt lhlewluclatheccanmos:tamp oenttun@ molezuben chlooondiosfdeat b corcenwatrandeice or al

nalodo used by h en nd/ or do T i1l y al so
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shoul didesbetn;sdsARfls T&%nﬁ@lﬁn?%ﬁ@eéﬁﬁ%r&l@tﬁ(‘aﬁlﬂleoﬁﬂzaﬁ&d 8 R@edhfthe exanpl es,
whil e indicating enbodi nents of the invention, are i nt'ended f or pur poses of
i | | ustcomppgHoRsIoptaiman erzymectndiantspkisdnqleculs eaupladie theoenmemes whete thenvent i on.
[0001 s nust be
conS|%ereg??%Q%%%ﬁLMEMEgéaﬂh%h&{ ]ﬁgﬁ%%#Wé |él?ﬁ%%%%g§%ﬂ§1t forth herein.
The hqaﬁnapgwt{ SMOasitscBaengm@umdnsmtmﬁhg ettypyridiiym ‘chlogidd asdibinb éadi ngs
(such as itions" and "Methods") used herein are intended onh% for
n,

gener 4Pr %ﬂ“@&ﬁ?ri%lteif%ﬁt that TP@SY%SSOCW eﬁa%n& breteiadim Sher@algravithe USidafit and
are ”Ca;lsctd%sem%ﬂc E& lb'aéﬂattta %Fh‘?n A b QA gf &fa 88 P‘@@%@ﬁg@ dk&ﬂ%e@ e

t her eo arti cu ect natter | SC ose in the adCKJgr oun

i ncl udnealanslpemmrod)agdneadtmrxltmrgyommmhlgnhyﬂnel ame@efemfel thagil,iand gntipaberryand may

not consti.tute a recitation p e tter disclosed in the
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scope QfuctiB of PHGI Axf?tfbrﬂrmﬁﬁé(ore%i?ﬂ' RS ADALieRk anfb A%l L&RDIRA A0

di scussion of a material within a sectlon of this speC|f|cat|on as having a
par t i cukgme gerithining destifice. as being an "active" or a "carrier” ingredient)

st GRS 7S PP PR 9BRr D aR e 008 oeseFcabt Br R uRet sk

accor gape® drivhtivdssartd T@e@ﬁﬂé Ueddrs 7 r@RIcEbM oMAGAmMintatibh ol ﬁs‘s@eé Bf B Ynduth e
conposition. 00014 he citation of references herein does not constitute

an ad rfprs@ﬂmtloprﬁitdamﬁe%éoneéﬂryeﬁ@ﬁwe@xmee spesieT todhe tigguchelthe awythr d/®vance to
the p i<t t he
cont barBEpBR RS dclse! AP oRUEtoRBo AR MRG0 B S N A RRHRRHAT 8 E
a gen@098/0$wﬂmrdyscwseap@ﬁtﬂés asbinddel blyrfztobesmihtal@ o¢esh aid gd’iﬂs rEfeahﬁ:rlmea and
does not .constit adm ssi on 3% §%§—he accur acy of the content of such

te
r ef er PEEEs afw@%ﬁ?r ety OFal shie gepledq pratcakyspriaces: Wi 1 e i ndicating
enbodi t t QAR i i on
only g?gﬂggggﬁgfhﬁgﬁg%%ggmgeom?6§U&?th§§gléggfgﬁhe |nvgg%f3%hH%%§%%ver
reci t dysoaymofa pnjyatar:qzﬂaetde,mddoprmnakky annaygroshsd. ethef datlonues af sachodf themaended
to exc) ude ot her enbodi havhﬁ% addij t.ional features, or other

nt
enbodiIPENTEL HIBFPBY™ teid% SFHEF BHPITCBIBT e Ms the stated of features.
Exanpliggo}r erterdVdrirdnhefeid bf dpihlnddvifafilRAARadeint3eWol BhdRKk&@RtAingse t he
conp03|t|ons and nethods of this invention and, unless explicitly st at ed
ot her woswositipes, nethadataad depareiys rencd interiedde :hmat the seapet thyi aperodemprdeliorent s
of th|s ent i on. have haye, n been r test 00016 used
ner ei e TESRS Smnporfee%‘awls R s PTGk Mo s S e HAR SR e
i nventcbﬁipoﬁxttat c@hpaittbne anétabds, bemi‘atatt@s witisie rsuﬂfatﬂgaﬂrcstn@her@mmag@s
However, other e odi ment s may al so be preferred, under the sane or other
ci rcunstances. Furthernore, the recitation of one or nore preferred
enbodi ments does not inply that other enbodi ments are not useful, and is
not intended to exclude other enbodinents fromthe scope of the invention.
In addition, the conpositions and the methods may conprise, consi st
essentially of, or consist of the el ements described therein. [00017] As
used throughout, ranges are used as a shorthand for describing each and
every value that is within the range. Any value wthin the range can be
selected as the termnus of the range. In addition, all references cited
herein are hereby incorporated by refﬁ{ence intheir entireties. In the
event of a conflict in a definition i the present disclosure and that of a
cited reference, the present disclosure controls [00018] Unless otherw se
specified, all percentages and anobunts expressed herein and el sewhere in
the specification should be understood to refer to percentages by weight.
The anDunts glven are based on the actlve melght of the mat eri al . The

-, = . 2 1.




[ 00019] The term "serine" used in the context of the present invention
nmeans L-Serine am no acid, also known as (2S)-2-am no- 3-hydroxypropanoic
aci d. Thewbepmiszi7ac salt” used in the context of the pPresarstomony®mti on
means Zn2+ -contai ni ng conpounds, such as, for exanple, zinc lactate, zinc
citrate, and zinc chloride. The term"tin salt" used in the context of the
present invention nmeans Sn2+ -containi ng conpounds, such as, for exanple,

SnClZ , SnF2, and Sn pyrop d herein, terns
"treatnment” or "treating" gﬁgﬁﬂgﬁgdaé398%8%%€ﬁ5§3§prophylaxis The terns
i ncl uqgogrel THRE@k1GRed BT @Y 8Rld bev?déchnﬁﬁtpk&fedfd’rﬁ %Bﬁ%@sﬁéﬁfff@éﬁaﬁfb AMh@ent
effects associated with oral nmal odor. The ternms "preventing” or

" pr evenpiaynttigredigraliroaladon rﬁusthemqtg thére icongedsi theont wfprovide pral earti on
bef or ehand or I und al | odor. Persons of ordinary skil
in thé® 5?9“’?“8%W§%cﬁqQﬁ%? fn@HX% rBYP¥nt of oral nalodor (to which the
pr esenboor®] hotkcotdmdlp, iR girsti ket @R prle€iR dVieA ort pratidefien bR fare R6MpPSHion | S

not an absolute term Rather, the termis understood to refer to the
pr ophyPPEIPEIFIAS Sehi i SPrina s RIRSCHE ingthe b 6aCPBIROHIBORIIMANARANNE BECtivRéP i hood or

f j
e o BRI B 80 el iSO, RO M B O e RSt
Due t anvdnSios pfdwdetg m&bn@bmtbmbompmmg @@tﬁlteébﬂeea(trhléﬁaadfd\lbhﬂdﬂ-l%hw maledirne is

believed to be a substrate conpetitor of cysteine far cysteine
desul fRpdhiskaspeeplic i esHal Inyentigh Preyides|a corre@sm?_ﬁt pompysing get)e)andeﬁmeﬁaﬁe
desul f ponsi bl e for increasing | evels of
hydroégyg&ﬁfgmdzpﬁ%kh&ﬁﬁﬂ“%aéﬁggggff|caIIy, cyst ei ne desul f hydrase
cat al y@@H 1{ hdn dégrrddapwnthetorasymnewmeon prdvycthscagmth&hbiftreﬂtﬂnerﬁexr iprewesticeo i S
bel i ev dgﬁ%53$ cg§$$le.of den regul the nzymati c .degradation of
trypt &E R ‘1"& PRGTR APR Y81 ‘t PPt B RARPYFITRO I ESnce of
tryptgq e(n't— alic 3RM cite rc%ﬁﬁﬁ@ﬁﬁon Bdn ardourBeA6HRM 0 it ol 1- 582
(1983)) %30022 present inventors' research has now denonstrated that
ser i nenge ess‘dévyétygmgﬁn sdfite prdiocindeln. iThe ySpethieon inay alsaceriaina snawidl e
saliva_ a % .cystei.ne. In addition, the inventors have devel oped a sanple
prepaf%?? H (Fﬁ886u5|ng Gas Chronatography ("GC') to quantify the effect
of serine on indole formation. As a result, it has now been di scovered that
as the level of serine added to whole saliva is i ncreased, the indole
concentration is decreased Did AbED BESEREBBENIS2009/ 062017 Thus, it has
now b s ri odor
now, D) SPGB IR RN FILAL NS ok U S5 BT R
Corrposndwa:m]g eﬁlﬂﬁﬁﬁﬁe}md df the irerbiodh, anihientidteiop pepends diilentaiionoplyavd des an

oral care congos tlon conpr% ing serine, in which serine is present in an
anmountobded {limy thessrgre obihg MYl ORor caused by hydrogen sulfide. In one
such qa(m@y Mk fol%&l}thg %eﬁ&ﬂ%ﬁ%earﬁirrﬁ}n 168t g%ﬁ[ﬂéﬁﬁést th bb BoRi &S b PicRthg
anount sufficient to Fower degradation of cystelne to hydrogen sulflde by
cyst e|thredede13pﬁdnm/fdhla31evemomset (ﬁpwh heyemi "tflye hépldings (mh lag sBacrkgm)md? amd)“Brfieft he

anmount, of hyd fide as, .ln an or Thus, |.oweri

e i) Ryt i i S b bR WU GEHE PR

mal odQjaty 0P QOwAdI drga@auemapwpm%tmﬁhe RIESAR of tRY BR bW, PROMEeGES an or aI
care conposition conprising serine, in which serine is present in an anount

ef f ectintpedaddo fistitide deelasureal dtonveriosed any aspeeidhereof. in pritcei Rutdediodi nent
erin Qr | cak r n n ffic
A T SRR TR I T

in an mw@atho@ a;mdtnyay ﬁﬂﬂb@ndﬁ&&ﬂhfré‘clﬂaﬁoﬂ ofgidrag. Shbjthenarpuitioadd mml@kn‘l‘wnefn an
oral cavity. Indole is believed to be one of the causes of oral mal odor.
Thus, SUBWEHY NI 9f 2B REaRHERT complairidiseosuss af the enfirerscapg ofethe InyEn{RTEQLENH| on

of or al, IR 49! thel[egf’o@élmh&ﬁ%ﬂ o‘?HRQﬁ’és{E%’btfa Iﬁi\}ﬁr ifVGERDA sdcbRREHRD Provi des
an oral care conposition conprising seri ereln serine is present in an
anountspefifiedion\ae hhvaing eqbumeukar aﬁhtm(b gdas bﬁagz se taddiychyda Ogeriers utg‘redient}md

i ndol e. one such enb IS sent in an anmpunt sufficient
to IO\X%é}deg%rg‘fOé‘dﬁltlFW Bl Garis lﬁffaﬂt?d@hﬁemhﬁ ier %&tﬁ@?ﬁéﬂfv or
desul f hydrase and in an anDunt sufficient to react mnth indole in the
presence of tryptophan synthase to formtryptophan in an oral cavity.

[ 00026] In an enbodi nent, the presenté$nvention provi des an oral care
conposition conprising serine, in whi serine is present in an anount
effective to reduce oral nal odor caused by at | east one conponent sel ected
fromthe group consisting of hydrogen sulfide, indole, and m xtures

t hereof. [00027] In an enbodi nent, the present invention provides a
conp05|t|on conpr|5|ng serlne for treatment or preventlon of oral nalodor.



desul f hydrase and in an anount sufficient to react with indole in the
presence of tryptophan synthase to formtryptophan in an oral cavity.

[ 00028] Iwoangstzydi nent, serine is present in the conp®€iritisers/065011 he
invention at a concentration of about 0.01 to about 10% w w, preferably at
a concentration of about 0.1 to about 5% ww, nost preferably at a
concentration of about 0.4 - 1@6m/m/ [00029] In an enbodinent, the
conp05|fh?€$70f the i ventl r Co rjsqlone or re agents sel ected
from SRi° F\%"“a‘é‘é‘ﬁ?%r aI}FEtV‘é{F Fsét AHORBERNSVheRbisaed WAy SV agent s.
The oxpfihdiiNgnagents, netal -chelating agents, and antim crobial agents are
not limted for use in the various enbodi nents, and any oxi di zi ng agents,
met al -{8¢HM4At iThg cagtécm o&f refenahcantdretingloobietlcongiwie 9n edmisswnikadhasa refhesnces

enbodi nent s erred X|d|2|n s,.jray. be. sel ect H20 and C102.
b of e PR arE TeRe Py 1y tsanite AR GRS el B s B ost

cont aidiNcOgisPomRe Bstient bieefamhtd¥icat @b @k BageRbend B ntBRlcdehaelad pfdv@dB a
triclosan, cetyl pyridiniumchloride, chlorhexidine, botanical extracts, and
one orgen@ﬁlesueigé@mqf asscgjons mage by Hiccaithasy ok @étf@femwswlds@eé BOEPIBIGH ANy

0 o RRkIdh b R AL LS RRLENL, PRI EARGRLUDT | cal Lon, No, 2009/ 0087501,
the di'sclosure I ncor porate f&rence herein inits

ent i r §0§015pddihkidescriptionxndlsprcity exgaptes, whitd mdicatied ahbstimage ot she ianghtion,
antim crobial agents can further enhance the efficacy of the conpositions

of t hér§ miadeqd &1 PaEpasessel iBpsiratips palysind afor sgpndeddo &imétstéﬁ sCaPs\étcor s have
di sc O\ﬁ%e%goﬁ hRfordR8r %&%ﬁéﬁ ¥t BlidpiCeiOIRASAE hOM e Qtfateh*}@at F%se[ﬂk i@yt i on
my be | ncreased When e conposl tions contain a netal el atl ng agent in
addi t ito axctlmdescﬁhen‘ﬁenbdarméms; hadng adittical featuacse ozother dm]mdunmts micnpocdtingat e,

zi nc 2|nc Ior As zi ts are .kn .to be VSC

I e AR B et L e U R
a zi Nqp$AbtmakGA834d thbRoAPoSTORMUNIBR tho &l JTEhib ARLAGGh AR, Hﬁl%%}?hhﬂyts’&@ed
conposi tions of the invention at a concentration of about to” about 3%
w w, pilefeisabirg net infendeshiodista tapicesntafonghagivap. emhodimirduef Gis5oysatian hayher
salts g Z|n§ ¥ ﬁ %? rg ?e5|des zinc lactate, such as zinc citrate or

zi nc hI"BYS E5m ﬁf B of zinc used, the corresponding zinc ion is

presenbodis] a AQR6E Réeat tRAv@ts aloftired” &QB“ﬁr@feﬁiereﬂe%d’%Mbod@ﬂh@ﬁt@lbﬁ’ﬂiey, at a
concentration of about 0.03 to about 0.2 % w w.

2011/ 0s@tigPRL &@@@@ﬁ@l@i@mqﬁtﬁm@memm Qe B ERS H@mevert W@e]b@ﬁ%%mﬁliﬂéns of
the i %%%éo% Iléfehléﬁr sﬁrﬁ SPEhRf c&&hﬁta%@@{‘%ﬁnﬁe%%% a0k LERMARnP! ague
agents, itening agen Sweet enrng agents eani ng adgents and fIavorlng
agentSanmepmm%ﬁmﬂmﬁmﬂﬂdmnedmantmﬁmmymﬁmsﬂmrambomﬁwhhewemyemﬁhbmnﬁunﬂnlse
an orally accepta Ie carrier for a Hgothpaste a dent al @%ﬁan} a nout hwash,

a cheWrRdegdmessiude efbey mbodimemds fiom thgasps ¢ thepinyrdion o dpadsitiony, the,

emocj'cﬁﬁ@%mﬂ&ﬁ@arﬁr‘[ﬁé ﬁfajého'dg‘ HRD AR, Q¥ e %sénﬂﬁlw&dopéong SCAHAB Blenfhts
prevention of oral malodor, conpfisi'ng applying to an oral cavity an oral

care cbmpﬁsdﬂkmﬂnconpr|3|ng serine, in which serine |s present in an anount

ermboailfr] ° ATHE rifoul et oA ERo ol PR b S 0Bty adat i on

of cyshRicARat iOwiNRAMRILAES. UAE¥ delubYitySiheirafsedas Bk koYEE @8etht ferAfin R Althe
cavity, resulting in a reduction in the amount of hydrogen sulfide in an

oral aanget yn agdition, dldlrrgfepencwc®déleéembwh¢m’w Inqoeorplice dg ﬁ@fefeﬁ%mtth@h is

dir eCte%grehgs af[[ngg% ffn ?f a con 1(Et|11r1] d%ﬁnﬁloﬁ ﬁ{ﬂ%unésegtf 19(ngu96g nra tﬁé’tl c.?t dn an
oral cavity an-enbodirrent resen i vent 1 on prov es a
nethode@&mbé&ﬁiﬂﬁmﬁndﬁcmmﬁveaﬁ&@@ of or al mal odor, conprising applying to
an oral cavity an oral care_conposition conmprising serine, wherein serine

i s prdOUHSI AY%WS@FH%‘MSG spgeeliad; @lép@r@emé%f@@édamapmﬁﬁm@ﬁe baigEedoy i ndol e.
In an 4 i r i neact with

i ndol € 1'N t%gﬁg{re’es gﬁ@gﬁgofn S?P@S?%g’ﬁg%ﬂs@f}ﬁ?%gegﬁq% 1%% é%b%e %@arﬁ?n an oral
cavi t yymouesgitdnnge bascd one]nhmtuve weight bhehcamoen]. Ghe rdcda)thcm mﬂa spacificahlueavi ty.
Accorgjgglr i n,one enbodi t the]present i nveptio |s directed to a

et hod'BH™ [SJeRisyo Seneth o] NP1t On RGP B dPECS AL GO IER (A 1POURGBOAEYS I n an
enbodi nent, the present invention provides a nethod of treatnent or
prevention of oral malodor, conprising applying to an oral cavity an oral
care conposition conprising serine, rein serine is present in an anount
effective to reduce oral mal odor caused by hydrogen sulfide and indole. In
an enbodi nent, serine is present in an anmount sufficient to | ower
degradati on of cysteine to hydrogen sulfide by cysteine desul fhydrase and
in an anount sufficient to react with indole in the presence of tryptophan
synthase to forn1tryptophan |n an oral caV|ty Accordlngly, in one
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SPECI FI C EMBODI MENTS OF THE | NVENTI ON [ 00041] The invention is further
described in the follow ng exanples. The exanples are nerely illustrative
and do nowvoi2otiasg27ay |imt the scope of the invention asTdssewiohmd7 and
clainmed. WD 2011/053273PCT/ US2009/ 062017 Exanple 1: Reduction OF VSC Wth
Serine [00042] The effect of serine and other am no acids on VSC was
tested. Wiol e saliva was incubated overnight with cysteine and an

addi ti.onal am no id selected from ine,.prolin t ine, glycine,
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acid, also known as (2S5)-2-amino-3-hydroxypropanoic acid. The term “zinc salt” used in the
context of the present invention means Zn>" -containing compounds, such as, for example, zinc
lactate, zinc citrate, and zinc chloride. The term “tin salt” used in the context of the present
invention means Sn** -containing compounds, such as, for example, SnCl, , SnF,, and Sn
pyrophosphate.
[00020] As used herein, terms “treatment” or “treating” are intended to include prophylaxis.
The terms include amelioration, prevention and relief from the symptoms and/or effects
associated with oral malodor. The terms “preventing” or “prevention” refer to administering the
composition of the invention beforehand to forestall or obtund oral malodor. Persons of ordinary
skill in the art of compositions for the treatment of oral malodor (to which the present method
claims are directed) recognize that the term “prevent” is not an absolute term. Rather, the term is
understood to refer to the prophylactic administration of a composition to diminish the likelihood
or scriousness of a condition, and this is the sense intended.
[00021] Serine is a naturally-occurring amino acid having the formula
HO2CCH(NH)2CH20OH. Due to its structural similarity to cysteine (HO2CCH(NH)2CH2SH),
serine is believed to be a substrate competitor of cysteine for cysteine desulthydrase. (Delwiche,
J. Bacteriol., 62, 717-722 (1951)). Cysteine desulfhydrase is believed to be responsible for
increasing levels of hydrogen sulfide, a VSC. More specifically, cysteine desulthydrase
catalyzes the degradation of cysteine to hydrogen sulfide. Serine also is believed to be capable
of down regulating the enzymatic degradation of tryptophan by reacting with indole to form
tryptophan in the presence of tryptophan synthase (Lane and Kirschner, Eur. J. Biochem., 129,
571-582 (1983)).
[00022] The present inventors’ research has now demonstrated that serine produces a
significant reduction in VSC when incubated with whole saliva and cysteine. In addition, the
inventors have developed a sample preparation method using Gas Chromatography (“GC”) to
quantify the effect of serine on indole formation. As a result, it has now been discovered that as

the level of serine added to whole saliva is increased, the indole concentration is decreased.



14 Asparagine -2.14 GQutamc acid -5.2 Histidine 1.36 [00043] The results
show that serine was able to reduce VSC in saliva. Exanple 2: Reduction O

| ndol e Wwb 28awi58253[ 00044] The effect of serine on indolPeTsgomwesioed. Wol e
saliva with tryptophan (0.14% and various concentrations of serine was

i ncubat ed overnight at 37 C After 24 h, the sanples were allowed to cool
to 25 C. The sanples were extracted with hexanes and the organic | ayer was

used for GC quantjfication. Table 2 depmonstrates the effect of serine
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Compositions

[00023] In an embodiment, the present invention provides an oral care composition comprising
serine, in which serine is present in an amount effective to reduce oral malodor caused by
hydrogen sulfide. In one such embodiment, serine of the oral care composition is present in an
amount sufficient to lower degradation of cysteine to hydrogen sulfide by cysteine desulthydrase
in an oral cavity. This results in lowering of the amount of hydrogen sulfide, a VSC gas, in an
oral cavity. Thus, lowering of the amount of hydrogen sulfide results in treatment or prevention
of oral malodor.

[00024] In an embodiment, the present invention provides an oral care composition comprising
serine, in which serine is present in an amount effective to reduce oral malodor caused by indole.
In one such embodiment, serine of the oral care composition is present in an amount sufficient to
react with indole in the presence of tryptophan synthase to form tryptophan in an oral cavity.
This results in lowering of the amount of indole in an oral cavity. Indole is believed to be one of
the causes of oral malodor. Thus, lowering of the amount of indole results in treatment or
prevention of oral malodor.

[00025] In an embodiment, the present invention provides an oral care composition comprising
serine, wherein serine is present in an amount effective to reduce oral malodor caused by
hydrogen sulfide and indole. In one such embodiment, serine is present in an amount sufficient
to lower degradation of cysteine to hydrogen sulfide by cysteine desulthydrase and in an amount
sufficient to react with indole in the presence of tryptophan synthase to form tryptophan in an
oral cavity.

[00026] In an embodiment, the present invention provides an oral care composition comprising
serine, in which serine is present in an amount effective to reduce oral malodor caused by at least
one component selected from the group consisting of hydrogen sulfide, indole, and mixtures
thereof.

[00027] In an embodiment, the present invention provides a composition comprising serine for
treatment or prevention of oral malodor. In one embodiment, the oral malodor is caused by

hydrogen sulfide and/or indole. In one embodiment, serine is present in an amount sufficient to
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results show that serine was able to reduce anmount of indole in saliva.
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of zinc lactate and serine on VSC was tested. Whole saliva with tryptophan
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of tryptophan synthase to form tryptophan in an oral cavity. In yet another embodiment, serine is

present in an amount sufficient to lower degradation of cysteine to hydrogen sulfide by cysteine
desulthydrase and in an amount sufficient to react with indole in the presence of tryptophan
synthase to form tryptophan in an oral cavity.

[00028] In an embodiment, serine is present in the compositions of the invention at a
concentration of about 0.01 to about 10% w/w, preferably at a concentration of about 0.1 to
about 5% w/w, most preferably at a concentration of about 0.4 - 1% w/w.

[00029] In an embodiment, the compositions of the invention further comprise one or more
agents selected from oxidizing agents, metal-chelating agents, and antimicrobial agents. The
oxidizing agents, metal-chelating agents, and antimicrobial agents are not limited for use in the
various embodiments, and any oxidizing agents, metal-chelating agents, and antimicrobial agents
can be used in the embodiments. Preferred oxidizing agents may be selected from H,O, and
ClO,. Preferred metal-chelating agents may be selected from Zn®* and Sn®” - containing
compounds. The antimicrobial agents may be selected from triclosan, cetylpyridinium chloride,
chlorhexidine, botanical extracts, and one or more essential oils. Botanical extracts may be
selected from any disclosed in United States Patent Application Publication No. 2009/0087501,
the disclosure of which is incorporated by reference herein in its entirety. Addition of oxidizing
agents, metal-chelating agents, and/or antimicrobial agents can further enhance the efficacy of
the compositions of the invention against oral malodor.

[00030] The present inventors have discovered that the efficacy of the compositions of the
present invention may be increased when the compositions contain a metal-chelating agent in
addition to serine. Preferred zinc salts are zinc lactate, zinc citrate, zinc oxide, and zinc chloride.
As zinc salts are known to be VSC inhibitors, an additive effect may result from use of serine
together with a zinc salt.

[00031] In an embodiment, zinc lactate is present in the compositions of the invention at a
concentration of about 0.01 to about 3% w/w, preferably at a concentration of about 0.1 to about
0.5% w/w. Other salts of zinc may be used besides zinc lactate, such as zinc citrate or zinc
chloride. For any salt of zinc used, the corresponding zinc ion is present at a concentration of

about 0.003 to about 1% w/w, preferably, at a concentration of about 0.03 to about 0.2 % w/w.
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orally acceptable carrier for a toothpaste, a dental cream, a mouthwash, a chewing gum or a

denture adhesive.

Methods Of Use

[00033] In an embodiment, the present invention provides a method of treatment or prevention
of oral malodor, comprising applying to an oral cavity an oral care composition comprising
serine, in which serine is present in an amount effective to reduce oral malodor caused by
hydrogen sulfide. In an embodiment, serine is present in an amount sufficient to lower
degradation of cysteine to hydrogen sulfide by cysteine desulthydrase in an oral cavity, resulting
in a reduction in the amount of hydrogen sulfide in an oral cavity. Accordingly, in one
embodiment, the present invention is directed to a method of lowering of the amount of
hydrogen sulfide in an oral cavity.

[00034] In an embodiment, the present invention provides a method of treatment or prevention
of oral malodor, comprising applying to an oral cavity an oral care composition comprising
serine, wherein serine is present in an amount effective to reduce oral malodor caused by indole.
In an embodiment, serine is present in an amount sufficient to react with indole in the presence
of tryptophan synthase to form tryptophan in an oral cavity, resulting in a reduction in the
amount of indole in an oral cavity. Accordingly, in one embodiment, the present invention is
directed to a method of lowering of the amount of indole in an oral cavity.

[00035] In an embodiment, the present invention provides a method of treatment or prevention
of oral malodor, comprising applying to an oral cavity an oral care composition comprising
serine, wherein serine is present in an amount effective to reduce oral malodor caused by
hydrogen sulfide and indole. In an embodiment, serine is present in an amount sufficient to
lower degradation of cysteine to hydrogen sulfide by cysteine desulthydrase and in an amount
sufficient to react with indole in the presence of tryptophan synthase to form tryptophan in an
oral cavity. Accordingly, in one embodiment, the present invention is directed to a method of

lowering of the amount of hydrogen sulfide and indole in an oral cavity.



0.09% Zi nc Lactate and Serine 8.70 [00049] The results show that serine
enhances the effect of zinc |actate and reduces indol e production. Exanple
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exanple of an oral dentifrice conposition containing serine. Table 5.
Ingredient %w/w Sorbitol 68 Water 8.95 Pol yet hyl ene glycol 600 3 Silica
16 Sodi um Lauryl Sulfate

[00036] In an embodiment, the present invention provides a method of treatment or prevention

of oral malodor, comprising applying to an oral cavity an oral care composition comprising

serine, wherein serine is present in an amount effective to reduce oral malodor caused by at least

one component selected from the group consisting of hydrogen sulfide, indole, and mixtures

thereof.,

[00037] In the methods of the present invention, serine may be present in the composition at a

concentration of about 0.01 to about 10% w/w, preferably, at a concentration of about 0.1 to

about 5% w/w. In one embodiment, serine may be present at a concentration of about 0.4 to

about 1% w/w.

[00038] In an embodiment, the composition to be used in the methods of the present invention

further comprises one or more agents selected from oxidizing agents, metal-chelating agents, and

antimicrobial agents. The oxidizing agents, metal-chelating agents, and antimicrobial agents are

not limited for use in the various embodiments, and any oxidizing agents, metal-chelating agents,

and antimicrobial agents can be used in the embodiments. Preferred oxidizing agents may be

selected from H,0, and ClO,. Preferred metal-chelating agents may be selected from Zn*™ and

Sn”" - containing compounds. The antimicrobial agents may be selected from triclosan,

cetylpyridinium chloride, chlorhexidine, botanical extracts, and one or more essential oils.

[00039] In one embodiment, the composition to be used in the methods of the present

invention further comprises one or more agents selected from anti-plaque agents, whitening

agents, sweetening agents, cleaning agents and flavoring agents. In another embodiment, the

composition to be used in the methods of the present invention comprises an orally acceptable

carrier for a toothpaste, a dental cream, a mouthwash, a chewing gum or a denture adhesive.

[00040] Each and every reference cited herein is hereby incorporated by reference in its

entirety. Various embodiments now will be described with reference to the following non-

limiting examples.

SPECIFIC EMBODIMENTS OF THE INVENTION

[00041] The invention is further described in the following examples. The examples are

merely illustrative and do not in any way limit the scope of the invention as described and

claimed.



1.5 NaF 0.3 Flavor 1 Sodi um Carboxynet hyl Cellul ose 0.6 Sodi um Saccharin
0. 35 Serine 0.3 Cocam dopropyl Betaine 0.375 Exanple 6: Oral Muthwash
Conposi t iwo 2W1tds3Ber i ne [ 00051] Table 6 illustrates an exargsb@omob2oan or al
nout hwash conposition containing serine. Table 6.

Example 1: Reduction Of VSC With Serine

[00042] The effect of serine and other amino acids on VSC was tested. Whole saliva was
incubated overnight with cysteine and an additional amino acid selected from serine, proline,
tyrosine, glycine, aspargine, glutamic acid, and histidine. In this experiment,10% of 0.1% amino
acid solution was added to 50% whole saliva. GC measurements were made for VSC. Serine
was found to show the greatest percent reduction of VSC relative to a sample containing saliva

and cysteine alone. The results are presented in Table 1.

Table 1.
VSC Reduction
Amino Acid (%)
Serine 36.56
Proline 6.99
Tyrosine 0.06
Glycine 14
Asparagine -2.14
Glutamic acid | -5.2
Histidine 1.36

[00043] The results show that serine was able to reduce VSC in saliva.

Example 2: Reduction Of Indole With Serine

[00044] The effect of serine on indole was tested. Whole saliva with tryptophan (0.14%) and
various concentrations of serine was incubated overnight at 37 °C. After 24 h, the samples were
allowed to cool to 25 °C. The samples were extracted with hexanes and the organic layer was
used for GC quantification. Table 2 demonstrates the effect of serine concentration on the

formation of indole.

Table 2.
Area Under the Curve
Serine (%) (AUC)
0 642403
0.21 584720
0.42 532053
0.84 542136
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Ingredient %w/w Gycerin 7.5 Propylene dycol 7 Water 77.89 Pol oxomner
0.4 Flavor 0.1 Cetyl pyridiniumChloride 0.05 Parabens 0.04 Sodi um Saccharin
WO 2011/053273 PCT/US2009/062017

[00045] The results show that serine was able to reduce amount of indole in saliva.

Example 3: Reduction Of VSC With Zinc Lactate And Serine

[00046] The effect of zinc lactate and serine on VSC was tested. Whole saliva with tryptophan
(0.14%), zinc lactate (0.16%), and when necessary, serine (0.42%), was incubated overnight at
37 °C. After 24 h, the samples were allowed to cool to 25 °C. The samples were then quantified
for headspace VSC using a GC. Table 3 demonstrates the effect of zinc lactate with and without
serine on VSC production.

Table 3.

Sample VSC (ppb)

Zinc Lactate 109.25

Zinc Lactate and Serine 82.26

[00047] The results show that serine enhances the effect of zinc lactate and reduces VSC

production.

Example 4: Reduction Of Indole With Zinc Lactate And Serine

[00048] The effect of zinc lactate and serine on indole was tested. Whole saliva with
tryptophan (0.14%), various concentrations of zinc lactate, and when necessary, serine (0.42%),
was incubated overnight at 37 °C. After 24 h, the samples were allowed to cool to 25 °C. The
samples were extracted with hexanes (2 mL) and the organic layer (1 mL) was used for GC

quantification. Table 4 demonstrates effect of zinc lactate and zinc lactate with serine on indole

production.

Table 4.

Sample Indole (ppm)
0.23% Zinc Lactate 4.71

0.23% Zinc Lactate and Serine 4.03

0.16% Zinc Lactate 5.09

0.16% Zinc Lactate and Serine 4.09

0.09% Zinc Lactate 9.99

0.09% Zinc Lactate and Serine 8.70

11



0.02 Sodi um Fluoride 0.05 Sorbitol 6 L-Serine 1 WO

2011/ 053273PCT/ US2009/ 062017 Exanple 7: Oral Dentifrice Conposition

Cont ai ni yoSer1/ass27And Zi nc Lactate [00052] Table 7 il ugCraiSesmoamnogxanpl e
of an oral dentifrice conposition containing serine and zinc |actate. Table
7. Ingredient % wt/wt Sorbitol 68 Water

[00049] The results show that serine enhances the effect of zinc lactate and reduces indole

production.

Example S: Oral Dentifrice Composition With Serine

[00050] Table 5 illustrates an example of an oral dentifrice composition containing serine.
Table 5.

Ingredient % wt/wt
Sorbitol 68
Water 8.95
Polyethylene glycol 600 3
Silica 16
Sodium Lauryl Sulfate 1.5
NaF 0.3
Flavor 1
Sodium Carboxymethyl Cellulose | 0.6
Sodium Saccharin 0.35
Serine 0.3
Cocamidopropyl Betaine 0.375

Example 6: Oral Mouthwash Composition With Serine

[00051] Table 6 illustrates an example of an oral mouthwash composition containing serine.
Table 6.

Ingredient % wt/wt
Glycerin 7.5
Propylene Glycol 7
Water 77.89
Poloxomer 0.4
Flavor 0.1
Cetylpyridinium Chloride 0.05
Parabens 0.04
Sodium Saccharin 0.02
Sodium Fluoride 0.05
Sorbitol 6
L-Serine 1

12
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Example 7: Oral Dentifrice Composition Containing Serine And Zinc Lactate

[00052] Table 7 illustrates an example of an oral dentifrice composition containing serine and

zinc lactate.

Table 7.

Ingredient % wt/wt
Sorbitol 68
Water 6.805
Polyethylene glycol 600 3
Silica 16
Sodium Lauryl Sulfate 2.2
NaF 0.32
Flavor 1.15
Sodium Carboxymethyl 0.6
Cellulose
Zinc Lactate 0.2
Sodium Saccharin 0.35
L-Serine 1
Cocamidopropyl Betaine 0.375

Example 8: Oral Mouthwash Composition Containing Serine And Zinc Lactate

[00053] Table 8 illustrates an example of an oral mouthwash composition containing serine

and zinc lactate.

Table 8.

Ingredient % wt/wt
Glycerin 7.5
Propylene Glycol 7
Water 78.05
Poloxamer 0.4
Flavor 0.165
Cetylpyridinium Chloride 0.075
Parabens 0.04
Sodium Saccharin 0.02
Sodium Fluoride 0.05
Sorbitol 5.5
Zinc Lactate 0.2
L-Serine 1

13



L-Serine 1 Cocam dopropyl Betaine 0.375 Exanple 8 Oal Muthwash
Conposition Containing Serine And Zinc Lactate [00053] Table 8 illustrates
an exanplwoabiias3zsal nout hwash conposition contai ni ng PETUSR00a/062027 nC

| actate. Table 8. Ingredient %w/w Gycerin 7.5 Propyl ene dycol 7 Water
78. 05 Pol oxamer

[00054] The examples and other embodiments described herein are exemplary and not
intended to be limiting in describing the full scope of compositions and methods of this
invention. Equivalent changes, modifications and variations of specific embodiments, materials,
compositions and methods may be made within the scope of the present invention, with

substantially similar results.
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Claims

1. An oral care composition comprising serine, wherein serine is present in an amount
effective to reduce oral malodor caused by at least one member selected from the group

consisting of hydrogen sulfide, indole, and mixtures thereof.

2. The oral care composition of claim 1, wherein serine is present in the composition at a

concentration of 0.01 to 10% w/w.

3. The oral care composition of claim 2, wherein serine is present in the composition at a

concentration of 0.1 to 5% w/w.

4. The oral care composition of claim 3, wherein serine is present in the composition at a

concentration of 0.4 to 1% w/w.

5. The oral care composition of claim 1, wherein the composition further comprises one or

more agents selected from oxidizing agents, metal-chelating agents, and antimicrobial agents.

6. The oral care composition of claim 5, wherein one or more oxidizing agents are selected
from H,O, and ClO,.
7. The oral care composition of claim 5, wherein one or more metal-chelating agents are

selected from Zn”" and Sn*"- containing compounds.

.. . . 2+ .o
8. The oral care composition of claim 7, wherein the Zn™" - containing compounds are

selected from a group consisting of zinc lactate, zinc citrate, zinc oxide, and zinc chloride.
.. . . 2+ .o . .
9. The oral care composition of claim 8, wherein the Zn"" - containing compound is zinc

lactate in which the zinc lactate is present in the composition at a concentration of 0.1 to 0.5 %

wW/W.
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WO
2011/ 053273PCT/ US2009/ 062017 [ . An oral care.conposition conprising
seri nelﬁ wher8i % SB1S GOEMROSIIRR é?g éﬁinqg nwéﬁeglrﬁ%ﬁr?ff e @’&ttl}l\?gl%ﬂ% WEHE or al

mal 0dQElceRY$Dth P¥rodp cbﬁﬁﬁfng%@ri&@%%etﬁ?kﬁ&ihﬁ% Engad, bRIOBHQ RS 8B@hRAI NG Of
hydr ogen sul fide, indole, and m xtures ereof. 2. The oral care

conpositrags anfl oot af mote espnginkoils. serine is present in the conposition at a
concentration of 0.01 to 10%ww. 3. The oral care conposition of claim?2
wherein serine is present in the conposition at a concentration of 0.1 to

5% W W, 4.ThERRalRaR) col@ositieR FP ki i1 Ofir@br éﬂn}ir[ﬁ‘irﬁg oo medrd aS@fid ffeckel Present
in the conposition at a concentration of 0.4 to 1% ww 5. The oral care
conpodian ai-pfaqe¢ agarist Whithiing pgenth 6WedaHBg peqnsh cleanink agcréd et flawsingne or
nore agents selected from oxidizing agents, metal-chelating agents, and
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effective to reduce oral malodor caused by at least one component selected from the group

consisting of hydrogen sulfide, indole, and mixtures thereof.

14.  The method of claim 13, wherein serine is present in the composition at a concentration

of 0.01 to 10% w/w.

15.  The method of claim 14, wherein serine is present in the composition at a concentration

of 0.1 to 5% w/w.

16.  The method of claim 15, wherein serine is present in the composition at a concentration

of 0.4 to 1% w/w.

17. The method of claim 13, wherein the composition further comprises one or more agents

selected from oxidizing agents, metal-chelating agents, and antimicrobial agents.

18. The method of claim 17, wherein one or more oxidizing agents are selected from a group

consisting of HyO, and ClO,.
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