Bl GUANI DE PRESERVATI ON OF PRECI PI TATED CALClI UM CARBONATE CROSS REFERENCE TO
RELATED APPLI CATIONS [0001] This application clains priority to U S

Provi si oD 2Patesd62 Appl i cati on No. 61/ 287,847, filed onPC3USewentmwss 2009,
whi ch is incorporated herein by reference. BACKGROUND [0002] Precipitated
cal cium carbonate (PCC) is manufactured on a commercial scale for use in a
variety of industrial, cosnetic and pharmaceutical products. Generally,

preci pi t at edBIAIANIDE PRESERAAEION OFetaEdiy ThadiD agLcrutetkboRRsEONe at  hi gh
tenperatures, breaking the raw cal cium carbonate into linme (Ca0O and carbon

di oxi de gas (CQ2). Ag £l t i process call ed

"sl aking") yields Ca %%?ﬁfﬁgﬁbﬁkﬁkﬁiﬁé%Pd&ﬁW$légsl ime") is treated
with car ioxi de. gas. . The resultjng_cal ci carbonate precipitates from
t he aquegﬁ(@lgggﬁt‘i?@ ,gt“ﬂﬂ“f”ﬂﬁ" RGeHY Y g%r g?roc‘ﬁs‘oﬁ?‘ﬁ(reg@feﬁf ‘tQBli‘q%“ ¢i um car bonat e

t hat can ehesneyl, riddd e, Détthbed00d, whidiemcorfeuRl asen BnekRhncdr i ed, as
desired. [0003] Slurries of precipitated calciumcarbonate are susceptible
to mcroorgani sns. To deter m cr BNQEBROUBD a preservative such an al dehyde
can be added to the slurry. For exanple, U S. Patent Application

Publ i cat i[@002NerecipQfi8d IE8A 3abohhatc(POTE S HaTRicRadd @nscoafmercislisadidehyge (such
as gl utaral deh def). nd,g f or mal d‘f yde-r el easi ng a%g:nt such as

(et hyl endtf 8@&%36‘? Rt SR 0 COSTIGHF 81 g’f‘@le?t,‘caﬂ’f%%tsp sgpllapreswdadve their
l'imtati easiuniIatfonita isdeineds hedttiy cRXAMIRostond atiiS RRb&ra@tesMrkalidghge PH and
is therefore ineffective as a |laong-term preservative. Furthernore sone

bact er i al%fHaPRSPERABEIT FBe (o pardemmalipddsesas (P2 eRfPROT the WHET ut a et

al . (20099 thkMWhRI(MplobR0 A11eBHaseh LS LRIR @& BPhodagh afRlbomiRIe TR 77) .
permtting bacterral growmh even in a treated PCC slurry. [0004] There is a
need for 1 istedveth oprbes diovideigan Thetrerling Foleiupreatiopite arceititaed fe¢muthecar bonat e
conposi t i,gius sSHMRRYe1b ggél]urr?%k }ﬁgﬁﬁha&e(pdaw L6 SnatARat@h{ gé:ﬁéuﬂgk%d,pr eserve
oral care conpositions that i1nclude precipitated calcium carbonate. The

pol yner i enib¢dy filieredl depatone dedon daistiasgesnsti mi cr obi al action w thout requiring
an al deh §ﬁﬁg . i i , d

preci pi ti‘g@apca cr 8@%"3‘5‘%%%5%@“‘8%%%%‘2#%%%%38{#&8%3&“ %%%rglg%msé eroed,’e}é(r)r in the
manuf act on@ogkarsmsos presecatie swonpoddehyderan Teveldelt tp thersboiypiFbadxedple dU.Si um

car bonat [ N Syl ptign to the .precipitated cal cium
car bonat g?t%%r};g%ﬁ%/a&%??%bhﬁ%%ﬁgﬁi %Pé)b@ﬂgﬂg%‘s‘“%% %Oé%(bénr?te@ﬁy %ﬁ%{dg}i‘ygiﬁésﬁf e.
100071 Alsgutprabiehydiedand adorprakichyle retasnlg egdncdunmso@thblemaiory @intttiianels f or use in

oral car r.in.t manuf act ure aof .an _.or.al re osition. The slurry
i ncl udes%\f\‘g “é“ri%}e%?geé? AR S@%Yeéf’%ﬂf"élg%‘bsn3?‘&?”@%‘?}8&%1%%‘1‘%@?4 1 bi guani de
such as poitapheex alkainh yHemd ibihgrafard ideffecileas s ldmgtaimi (Besophtiven&likherfisree of ot her

preservatives, sych .as faqrmal deh .. The slurry c i ncl ude or nore
ot her orém%éaftgnéiﬁg?%sdf‘% Og,zae H’&%geg)édeﬁfﬁ‘hs@f%iﬁ le, }S{M?‘Qﬁﬁf % @ﬁ(gggersants,

bi car bonatt@nsidhdl Biodetdrivt@thnl & Bide AARKDS63: BILT7aL baiitting bRamIpasth afar s,

t hi ckening a eﬁ%zr }é‘iﬁsycosi ty nodifiers, sweeteners, flavorants, colorants,
anticari &’saté%@ ~ Sd¥i cal cul us agents, stannous ion sources, zinc ion
sources, [d@_l)lf]al"ﬁbref Kasbener Papréd ipﬂ%s&ﬂé’cﬂ)naﬂﬁﬂfﬁ& forPreepieRd ch:ihﬁ_rEia%nate

anti - adhesi on_agents and conbi nations thereof. I'n sonme enbodi nents, the
concent r SYTRAUSPSt he pol yneri ¢ bi guani de does not exceed 0.04% For
exanple, in certain enbodinents the concentration is between 0.01% and
0.04% [0008] Also provided are metYER Yof preparing an oral care

conposition, The nethods. .include conmbining a pre-fornmed conpl ex of
preci pit I %ﬂw&mhl%%m&swéﬁégfsmela PRSP cargsogipenitiaes afansluds
pol yhexaptipiAtencuidid dabb . Wikt RoBmeROBIQSInidePoVidBlastinEditfBSoQmEe or nore

oral care jngredients chosen from hunectants, inorganic dispersants,
bi car bonattien ¥4thpy reqyiringgdiafdghyds-basrdrpreservaiiief act ant s, f oam nodul at or s,

thi ckeni @oQORRLSn oMd £p8S] & oy PREIHAE] SrlciHRELERE Smpblif¥PfMeSn o&P! OF ants,

anticaries agents, anticalcul us agents, stannous ion sources, zinc ion
sour ces, cPp-@atHhe marHagiee of angeial greagmeosidmn e danprggipitatedcpicam ns,

anti - ad h@d?i)(glgte%gﬁ%&ticﬁﬂgclﬁ&@h Q@&lﬁ(ﬁﬂ% tﬁeﬁﬁéc‘?ﬁ{ated calcium carbonate, a
polymeric biguanide such as polyhexamethylene biguanide.




DETAI LED DESCRI PTI ON [ 0009] As used throughout, ranges are used as a
shorthand for describing each and every value that is within the range. Any
val ue wi twioreotingseéeange can be sel ected as the term nus @CTiUuseowanye? | n
addition, all references cited herein are hereby incorporated by reference
in their entireties. In the event of a conflict in a definition in the
present disclosure and that of a cited reference, the present disclosure
cont r ol s.[0007] adwhi trodded ardyered pigpaisiaicivomsariaondtetsherisyebhee ; sralycaR@I thse,

consi st esa;segt%ual Ify of , or consi st 2{1 tlhe el egent descr.i bed t herein.
[0010] UAPESECHIGRAARCE cap suPRLign: A siygy glg %?g@efa?{aﬂ%t%ﬂﬁﬁ W pr essed
herei n andrbehagwhes polymetihigigsapizishidiCatpo Hheah@tlykndBigiaes Sheeklt & refer to
per cent ages b)ﬁ icp;gt The anmpunts given @{eﬁ)aSﬁd on the active weight of
the mat erdPEpnallyfige phothsr proseryataes. sudisis dpmaldehyde, Shp gy ran igclpdaans@ad o

denot e t hdre Y@kiiRal dafeUBgredier®d, Riksh 28 hlEtARs, Hordhalcl d@BEhAdiY blcQrbasAOMNt, f or
errors in_measurenents. For exanple, an anount of 10% may include 9.5% or

10. 5% giPVERodifdneRggh e sudtctats Elrm modwaiers aigkaningagents, iscesithaodifisreci at ed
and undersgLaetrd¥aiddase cHaMhR bt HeDathtsSiibhicditk dbfis &bhnous ¥R sources,

2011/ 075662PCT/ US2010/ 061069 [00111 As used herein, " ant1bacter al

acti vi t y'Zingapreionregp Rregthfeashepetsyansiglades agients reaynisp, dhapingeansiradhpyoraccept ed in
vitro or i i i i@l . e @frﬁ[;%; ctivity"
her ei n nég%héyégl\g? P@lp%lb@(ggtt eéiog'r %%E%%%g@&%éﬁgﬁt%eﬂﬁee@g}:%nya g@cept c?%lyl%er@i tro or
in vivo dmaydodoesagtexcded0.0dXa@rfor exaanpla gseeytamrentbedimefivithe aohé¢dpiratiamns of

pr ost agl %@We@n@b%%&b%@%m cycl ooxygenase activity. [00121 As used

t hroughout, ranges are used as a shorthand for describing each and every
val ue t hd@008k Alsotphivideti iee methayls of preparinglan erahicdrb compdsgion alemetaodsbe sel ect ed
as the termnus of.the range, In.addition | I, references cited herein are
her eby i E%%l%d%(ggrg L) rer'g Led e l?ngtpﬁeeci‘pﬂfatgaf?lflgﬁ C@?f)m}t‘f‘la‘?dfcf’epoi(fﬁﬁc of a
confli ct bignasiddekh as pdilgrexamethfienehiganidt with @ cbapaesitnand idchats @fe oa cited
reference, the present. disclosure controls. [0013] Unless otherw se

speci fi ed TPl B& BES ‘Sﬁéghoéﬁﬂg%fﬂﬂﬂlﬂ?ﬁa%& Bpéiﬁgﬁdh%?ﬁﬁs’&t%%é? WS hfrer e i n

t he specipli matifyong aghos)lsatfentndenstotdrs tialang bgenReVeRItRass iy, Wwei ght .
The amounts givep are baﬁed on the active weight of the material. [0014] An
oral car &g f?sﬁ?‘i"&‘?tso?o PTRRIS:FREAERT aGE AT ARt IF RTINS A D SIPATGYS MEsPYEesand/ or
carrier izinghi@dogRts bradiftekinads, dnﬁp[hmeﬂtﬁ‘éhiﬁr@s,mﬂlﬁ}s, {ehiaRisésidncat i on
herein of an ingredient as an active agent or a carrier ingredient is mde
for clar ?gvlt%ﬁ’gcﬁ’ﬁh‘\‘}%tfﬂnéﬂi?@f’fand no i nference should be drawn that a
particul ar ingredient necessarily functions in the conposition in
accordance with its classifi Jﬁﬁ%ﬁEﬁe‘?@WPEmNher nore, a particular

i ngr edi eﬁooﬁgn serve a plurality of functions, thus_disclosure of an

i ngredi e P psed roughapnrangssiakgsehes & nthang dop degqribung cade@d s¥ey excl ude t he
possi bi | ivilye thagib withinGBdraageS AB*aMRWithin B8 QhpEfanltRALI QIR thleASifus df0015]
Accor di ng}et o the present 1nvention, a polyneric biguani de can be added to
preci pi t éﬂ“géaF’b?@fﬂoééﬁkfﬁﬁé&néfs(cpéj}er% agg hsreby Ercomeraied by Teferepsegnani de i s
opt i onal knsirdd@@besd i iha@vdnd6f 4 AntlicRin PIBRAOAT QP pREent BEc1IRSEe ardfhRbr a
precipitation (e.g. fromcarbonation of a slaked [inme) and before the
initial 6YSHRgenTheeprgernisgosye eeniolse dn pdsditiqnode sprpasytionuiziditbe t hi s process.
Fur t her Mafefiodd 8y MRt Rbsidda¥entalYBE of Bkist SRR fif, associ at ed
with the SCE); du%i, ng this prl_ocesstaaﬁd ’gf t erlSdJr}?lleﬁég. Agy&ségcé-{?gé?iﬁ%ﬁ]bl guani de
not onl yl49@skErlgssothepeiseeperifipd;all meicgntagdes andanesiots\eapragsedhatinead e conposi tion
that inclyudas.di Bl ' ' jguani des are
pol yneri c nol (rac_lu?[éespsgﬁlgétag?%%‘Oggieb%?rlug?%r?%?deto%%gﬁgkflggll%?é% ?’8‘?& ﬁ?‘ei S

under st ogdountragivesaire/based omathe active aveigheofshametenalp dpeteattition 0bé speolfigmer s t hat
vary in sj i 0 n er,of subunits incorporated. The present
i nventi ogélﬁeg%eéglg%ﬁgt?r}éd%?éo ?néﬁglﬁz}tggge’tp H%tor I aggerge © Veaé@?lf“?/ﬁ? %C(acoﬁl?qguani de
nmoi et i esfoperomml measliemefdenEsralxhiyiple can amvantade 0% matindledest 5% ov £0. B guani de

noi eti es_per | ecul.e are included., | n.certain enbodi nents, the average
nunber of' Bl %lﬁng?ﬁr%eeOf%gPre?lir%egsW%m?rﬂgg’r# ‘311@3?, appiegigted andyundeisiond By g‘?,se from
9- 27, or hdvirgordihary 8kill Thehe hitguani de noi eties are generally joined by a

| i nker, which can include, for exanple, an alkyl, a substituted al kyl, a
het er oal kyl , a substituted heteroal kyl, an aryl, a substituted aryl, a
heteroaryl, or a substituted heteroaryl. The wei ght average nol ecul ar

wei ght of the polyneric biguanide may exceed 1000 Dal tons. For exanple, in
certain enbodi nents, the wei ght average nol ecul ar weight is from
1000- 15, 000 Dal t ons; 1000-8000 Dal tons; 1000-5000 Dal tons; 1230-5000
Dal t ons; 1700-5000 Dal tons; 2100-5000 Dal tons; 2100-3300 Dal tons; or
2340- 3300 Dal t ons.



[0017] In certain enbodi nents, a class of polyneric biguanides have the
follow ng formula: NHNH where Ris an optionally substituted

hydr ocar bwloyb11gr7easp, whi ch may be al i phatic, araliphati @eCorusarometose, where
nis an integer in the range of 5-80, from 5-40, from6-27, from9-27, or
from 11-18. Exanples of suitable R optionally substituted hydrocarbdiyl
groups include straight- and branched- chai n hydrocarbdiyl groups, such as
Cl- 20 al K§01@has usdhbreas “4@Bib& talakydtieing” Heeeig medrdtar érigtah Ybtemendal by any

hexamet hyl en ar .8 cycl oal kadi.yl (e,qg. cyclohexa-1,4- diyl), In certain
erbod mosr ek RienfEf b A6 e Syt Ses? IR E dnflatibinyih® e
range 3;'&@5eirﬁﬁeainmadtﬂgﬁy aaﬂag@mh larea by Eﬁgﬂgs&]:radﬁ)ﬁeccemadml)m@fr i vﬁ)bliaisajbbxe pol ymeric
bi guani de is po exanet ne) bi.quanj de PHVB) , . al. so known as
ponanin&ﬁFg m%&éﬁ%ﬁﬁ@@” %ﬂgﬁHhV?gﬂiﬂ%?%%ﬁ%@@Wﬁﬁﬁ?F?ﬁﬁ¥nohexanethyIene
hydrochlQpa&gwg&kkﬁwhﬁqgonnerciaIIy avai l abl e (Arch Chenicals, Inc.). _

[ 0019] The golyneric bi guani de can be added to a PCC-contai ni ng conposition
at any til%H2] Agwassh heabrutyranges arg Bieg s 5 tophgdufandepsripiag spth 8advey added

when t he yRGCiHaBisivAlHid @k kah Q.B-!&Hfr ARLGAHin B fafige LA De lsQBIAE dsQRe REminEor
precipitate to fault the éCC slurry, and before the slurry is dried. For

exanpl e, thefraege. t Weaddiioni hreiyramesx ictkd bestintaroherply inpanera@d Wy trifeemceiicess  of
car bon digoxi equ’lretigs(? rIH‘tH?:QVEIQ%f B Q&g’h&th@ LGS iﬂghesdr hvdideRo &@lahd ﬁna%fﬁal I ne
can be neutralized using an aci such as a mneral acid fphosp oric,

sul furi c citedd neferance, srediresentidjsd loserh contiods: f or exanpl e) or an organic acid,

such as i r QpL.QNi.C ul_f,oni 1 d. 0 j i i in

certain iﬁﬁ%bﬁ%%%&ggfgﬂghaggﬁFg’Fhe&%gﬁgégiF?Q&BB%%gg%%%?§gp%%%P %%’drying

of the slelsewhere i 9O 2i¥ificatidnhihsuldidbg , untidrgtogbloymater itcpdycagisaed deweight. pFleser ve

t he PCC agai nst. contam natj,on (e.q. .bacterial. contam nation, fungal

cont ami narpee ol PO B e ded e SR BRRERE L e of fts initia

manuf act (90d4] &h bt cqre esgposaivh vEe pasin imsntbhdehydeibasied apy@sarfieat | ves, can
' heir function is

be Oﬁitt?d fron1t§$ %&C— on&aini copposj.ti.on, as _
or ovi ded TBF4RE HORgHEH BOB SR AdeS THES b PR BT rarHE: ahmi ns
associ at aétiveladnt becand ishiédidig isanalie dbrt oiirity i) DhyenRged) b RSiHferchde dri ed
P00 bl QUSSR LN SRD, 05 £ seuspended L1 val gl sgaLp form no o
accordance with its classification herein. Furthermore, a particular ingredient can serve a
plurality of functions, thus disclosure of an ingredient herein as exemplifying one functional
class does not exclude the possibility that it can also exemplify another functional class.
[0015] According to the present invention, a polymeric biguanide can be added to
precipitated calcium carbonate (PCC) as a preservative. The biguanide is optionally added
during the initial preparation of the PCC: after precipitation (e.g. from carbonation of a slaked
lime) and before the initial drying. The biguanide preserves the PCC slurry during this
process. Furthermore, the inventors have found that the biguanide remains associated with
the PCC during this process and after drying. As such, the biguanide not only preserves the
PCC, but will also preserve an oral care composition that includes the PCC/biguanide
complex.
[0016] Polymeric biguanides are polymeric molecules that include multiple biguanide
moieties. It is understood that polymerization can generate a population of polymers that
vary in size, depending on the number of subunits incorporated. The present invention uses
polymeric biguanides that average at least three biguanide moieties per molecule. Generally,
an average of at least five biguanide moieties per molecule are included. In certain

embodiments, the average number of biguanide moieties is from 5-80, from 5-40, from 6-27,



100211 The polymeric biguanide is added to a concentration sufficient to
provide antim crobial activity. Thus, although higher concentrations of

pol yrer i cwbiguaris@e coul d be used, concentrations no grearars2aianod? 04% or
no greater than 0 03% are used in certain enbodinents. In one enbodi nent,
the concentration of polymeric biguanide is fromO0.01% 0.04% In another
enbodi nent, the concentration of polyneric biguanide is fromO0.01%to

0. 03% | troan®2her fremilddi8méaiht biguhtedecmmemtareagdnenanpjmrmdIbylammkﬁ Whighiedn de i s
from 0. 025% Lo, 0. 03‘V ] med, PCC/ can be used
as an i ngr(g o SRPls le%@fl aca‘ﬁbgtl%%'%% lrﬂ‘%?foglg%l Stémﬁgﬁ??’iofﬂ?@ 4 The oral
carﬁ Comaqﬁ |atmbsmnnayada1ea haerbla@l boh sabsfiturd pésiotsyl. ﬂl&&fﬂlglﬂﬁﬁ@gﬁ, gel, powder,
was or the e or care conposition tai n _enbodi ments

ol uclas IRIBF SR Grepmsra s gt ragrarel e TEIeR For famels B s,

i nor gani @ex@ans&ﬁtso%iaﬂérﬁs tHRI AR eV R nScdcufar w@ig‘hﬁ@@bﬁM'OO@-l@g@mD&ton§Ur factants,
f oam nodul at ors, thickeni nq%e ents, viscosity nodifiers, sweeteners,

f I avor ant!Q00-3¢90 altapss 10043 itis; 4230n3090 D&H?WschWo@tﬁOgg Dakiaist 2100508hnous i on

sour ces, palibi; b AD-3300DaRsSHs; HBabN3do Bakaner s, antiplaque agents, enzynmes,
vitam ns, anti-adhesi on agents and combi nations thereof The oral care

conposi t |[Qﬂ47b{¥tqeﬁﬁalem§’0¢1¥?€m&cfééasa?fW%ﬂctwaméﬁs hage the fellpwarg formulpeast

four, at |east five, m | east si t he above other oral care

i ngr edi ents. As but a exanpl es,N oral care conposition can include a
hunect ant; a hunectantjjand a thi ckeppr; a hunectant, a thickener and a
surfactant: a hunecta a thickene a surfact ant, and a fluoride source;

a hunectant,fa surfactgnt, a fluori source, R i carbonate; a
humect ant, surfac fluori rce, 1}» nate, and an inorganic
di spersant; mect ant oride urce, a bicarbonate,

N voring. Dy
an i norgani ¢ rsant, an avori ng. nor e oral care

i ngredi ents can substitute for or augnment any of thepe ingredients. In
enbodi nment s mhere these oral care ingredients are confined with a

preforrre npl ex of the PCC d to. the polymeric biguanide, the

conbi nat i F\re ‘Sf‘ﬁ%ptt?(‘i‘ﬁlxﬁ/)hsé’lb E“tﬁﬁ?% aghdixtheroyp HacTpery b dvhaficsaraliphafic

conbi nat bosromhiid) whée 108 BieihteaetdR theQlide o€ 8136, frdi95 a0 Rsth 8-27] £ 31271 & vari ous
enbodi ments, toothpastes and tooth gels are for nul at ed cont ai ni ng
precipit aomd 10l Gixdfiplabbainasie R dpkienallg sys¥etfuted ipigbabdiditsrodh idcR@st one

hunmectant, and a carrier. In various enbodi nents, the toothpaste or tooth
gel conpetsiighitamg beoohet chaix%}tdmcmb%ybgromm gith a0€, Ralkylefe, 0dFbak 0339 04% of

polyrrerlc i ni % to 70% b f one nt, in
addi ti on“fY '? @ c%ﬁ?mgtwelfedﬁ% n}&ﬂ\l’g’ﬁ c‘EranlS iak}?glp'teg f%?? 3‘<aa Te, to
prevent h@t)dﬁmemtgm(ﬁnbadmtshmassdf&ﬁbr@ﬂd (QHOR, whepOMUd £h hRgdiif theAgeor al | 'y
accept abgé hune tant g n be used, including without limtation polyhydric
al cohol s SUcH BT HBEA n, sorbitol, xylitol, propylene glycol, mannitol,
or low rrmoes]Lm@erexmp@ mfa REtsle pNQ&Ienb vivasti@nt §ol§[(§&aﬁa’dﬂh9fehé)ﬁlg@z§nc&‘]\eet eners.
One or éﬁ\gﬁbrrgc ants arf optionally present in a total anpunt of 1%to
70% for BW%asgﬁ%aW&f%y%%an@F asd, t o 15% by wei ght of the
conposi t p@Nim{nO A8 caNTRNUmiEMEtbimeBIeht 8o dhIride PPHMEAs chifkssign i n a
conposition of the invention are diluents (such as water), bicarbonate
salts, pHadRe fArhghemiedt-dockurfactants, foam nodul ators, thi ckening
agents, Wo$eORiet¥IyRAL bigBhfde SWHELERANSa pttf&sgtaﬁmg%o P&l%la?EMﬁC One
carrier material, "or nore than one carrier material o he sarfe or

di f f er enfdynggesly, bapolyperiobigranjdereonsioaalbraddedoghanitee BCG froitiallbe sel ect ed
for compabinfthdnirkd albdde ﬁ)ﬂﬁﬁloﬂto@ﬁfe p%gnt\ﬁfettg'fo%h Pé@gl ﬁg'aﬁﬁlhéfo%fthé he
conposi tion. [0026] Inorganic dispersants mhlc e used to stabilize
t he cal célumy salripdnfar example. after th@ﬁ&!@@rnélmdmmdeﬂd@medtrms’pﬁmrwcas of

D O hos Bl oxidd PAINRORAAN ER il FELALASRPIRNGS corl 61 LAR I BPNOSPht 5.
and hexanet aphosphat es,” zi nc sa si’l 1 cates I spersant S,

i ncl ude wulgepacidong ?ataeslnsabwcta(&hcp}sphgra;cmwla‘c estnc,mnﬂzyorrtfydnmhtoﬂcaﬁ)es and

pol ymal e nd p coho Such e . known in the art.
For exanpl € agl%le % %{’ & Su.ChE? @cfb f’é%p“a“ trglsnc pZ‘rp‘ﬂy "€al ci um

car bonat e |n an aqueous nedi um cont ai ni ng as the dlspersant (1) 0.1to 2
parts by weight of (a) a carboxyl group-containing water-soluble polyner
possessi ng a nunber average nnlecular4meight in the range of 2,000 to

80, 000 and (b) a water sol uble condensed phosphate and (2) 0.03 to 1 part
by wei ght of a water sol uble anionic nodified polyvinyl alcohol
respectively based on 100 parts by weight of the cal cium carbonate. [0027]
In a further enbodi nent a conposition of the invention conprises at |east
one blcarbonate salt, useful for exanple to |npart a clean feel" to teeth

S v _.:.:_,_.____, S



dentifrice conposition of the invention. Any orally acceptable surfactant,
nost of which are anionic, nonionic or anphoteric, can be used. Suitable
ani oni ¢ swofattEanes i ncl ude without limtation water-solPablusS2&12l06 96Df
C8--70 al kyl sulfates, sulfonated nonoglycerides of C38 20 fatty acids,
sarcosinates, taurates and the like. Illustrative exanples of these and

ot her classes include sodium |l auryl sulfate, sodium coconut nonoglyceride
sul f onat ejgusnidé innettain eybodaeeosiaddddar tteadittiizéERECY kluirg pabhtb dRadgeef sodi um

| aureth ?ﬁr l?orﬁyl ate and sodi um dodecyl benzenesul fonate. Suitable nonionic
surfact ant%s® {'hecl ude without limitation pol oxamers, pol yoxyethyl ene sorbitan
esters, fl@020y othsahg)] the pslomytiabigsanidalcky piokteviahe BCOQXMhAt@Samib&idnl ary ami ne
oxi des, tertiary phosphine oxides, dialkyl sulfoxides and the |ike,

Sui tabl e (%ﬁﬁ’ﬁﬁf%"’rl?&m%fg‘rnf‘%’t £ CPRIRINIAECTWPE HEN EONmngtian) BRmdls fhaeh ves of
C820 al i pRatiiif nRACANHR! ViR drd&ldtvad, Yudik BRShyIRhRE pAllerditiveflicen 8¢ OUP such
as carboxylate, sulfate, sulfonate, phosphate or phosphonate. Exanples

i ncl ude OBEGAHWDEHE Sp{HcoBBIREROMPREIEET S el Angbet 1 prayldge by s polymeric

(N auryl g . ' : i i.et: '

N-al kyl - Nc%?%gi)%? ﬁwggﬁghg%ﬁg{)%tﬁ%?ﬁ%\g%sg%}g %&%{mleq?fdﬁﬁl)g/)g{l E;/flteir%ledazol i ne
bet ai ne sodiarrresad Thedrpd BCR S gnrhidatoropnsiion camles rdsuspandéchia v@tee, agrinnor e

surfacta . . i i I J of 0.01%to 10% for
exanpl e 86%% oaf}%gl%%dg?%&%g}f{l‘%%&%g%ﬂlm%Ogrﬁgg%fcogﬁse)slﬂ%%hposi tion. [0030] In
a still fl(Rdh&he pibodicregianide sedpalst ticomentatioh eufiiciesrio ponideonpri ses at
| east one_f lato useful. f.ar exampl e to.ncrease ampunt, thickness
or stabi ?’P f@%@[gygcglﬂqﬁeﬁ%ursaﬁgl " hyhl% eéCOCHSgn%rggP Slotgﬁo &“&%C glé}l%né elchl_d b,&ny
oral |y acssptabingrafiosnmo godiek dia00.08%vr he gteaedthah 0.0B UdirdwgpetMint deeaiih | i m tati on

pol yet hyl ene..gl ycol s (PEGs)., al so known .as pol yoxyet hyl enes. Hi nmol ecul ar
e gt pEEBSREE hnfont FEES e BF rerHBUST R e dromy AL ar

wei ght 00.0200,10 &btlied erhbQMeRIOBe cdREntLXamHf Iﬁ)lyﬁﬁ)@ic(w@laflilﬂe B, 1300.004 tor I
1, 000, 00Q to 2,500, 000, One or nmore PEGs are optionally present in a tota
arrount o 0871 3 £ kB oo S L COTE0R § PoBoRE GEBeR sGrmvg By gt of
the conmposiyd on. [0031] In a still further enbodi nent a conposition of the
i nvention corTKri ses at_| east qgne thickening agent, useful for exanple to

i npart  alWéd) f - tERet Kt Hifnoawshsar A Fedps toinglidicpdhpp et #6h.  Any
orally ac&fpysalheudnhis@liemting:. 2R dtal 628 chfpddiRd malyhe i@k RGmWrhhaut,
limtation carboners, also known as_carboxyvinyl polynmers, carrageenans,

al so knofifBsmPYsPs Belnpydenngshnsr hedike+ Tranralraair compayifiengaserain

(i ot a- caphBARRRANNcIER! Il bPgble JARY ¥ABER: HBfhicAR sihdk AXMElAN, GRtdatl0se,

car boxynet hyl cel | ul ose (CMC) and salts thereof, e.g., CMC sodi um natural
guns  sucHispassarty bigabongterselisanl] nepdélying genntsa purticentanigam maguletrs, Hickening oi dal
magnesi URALURLIUR BbdilGA! Sree €M, Aablithnts 'c&b&ﬁ}s, ﬂtiga%gtagéns, pfﬁfaalgﬁah§ e and
other natural cl ays and synthetic inorganic clays. e or nore thickening
agent s anpgentspitinoaad by spress grnc ipmsaurdes tbadattafiieshenersoéntplagadsgents1G9ymésor
exanpl e Q..19 1 % %0.hy. wej . t ition. [0032] In a
still fu?l'tt%rg}r’g’g%g%?eﬁé%gg%éggﬁﬁ%s{%@{gﬁ@% %‘hgﬁiler?\gagrcl r?g:ﬁrg@g%)gi ses at | east
one vi scogiongllnodiddset leasi sed, af lefso threex arpisefono ai lndst Hvd, os@ti¢akti srgofhe

separ ati f.inaredients,or t ronote redi spersibility upon agitation of
a |iqui d%(‘)’%ﬁ%f? ?loc(r%fe %%édlgrp%l%/guégcee“ﬁ) %aﬁpees\/ti%%g%is? r%/connt}éj(?lslg Pef*can be used,
i ncl udi nopcind¢ b bwhedtanmiathatiecantrind e tiadkendr] 3 hypedcrant, athickene aay s said tant;
organonodifie | ay.s, silic nd the.like. One or re viscosity nodifiers
o o7 opt 1 ohuP RIS B p G BRGNS 570 o B re R RO eampl € 0. 106
t o 5% by flugidghbured, abdebicabRas b homectdnf)Q3Blfadtdnt,a Miokitié sdutve! higtarbsraedi ment a
conposition of the invention conprises at |east ope sweetener, useful for
exanpl e U BARUHEL ‘i‘%{?fsémo‘f’raﬁﬁ’é“&@ﬂb%é‘f’?af’@ﬂtf aiﬁ?/“ rSAMES 2PICERPABI A nat ur al

or artifincigahic IpEtANRAI BdrRE OSEEH mbrd6thdHoratad ihedibntt bdH duBdiin@@fHext r ose,
sucrose, nmaltose, dextrin, dried invert sugar, nmannose, xylose, ribose,

fruct osedr JUPEHFRRO! Yeie dpdresicnts. dpembedimerys where thees oal BregREFIIEs &e corn
SYrup angbn@dd wish diite-$6tied Sdmplabi thab el bBYAIOkneZREnikid bEanilly deogenat ed
starch hydrol ysate, sorbitol, mannitol, xylitol, nmaltitol, isomalt,

acesul fane potassium glycyrrhizin, perillantine, thaumatin, aspartane,
neot ame, saccharin and salts thereof, dipeptide-based intense sweeteners,
cyclamates and the like. One or nore sweeteners are optionally present in a
total anmount depending strongly on the particul ar sweetener(s) sel ected,
but typically 0.005%to 5% by wei ght of the conposition. [0034] In a stil
further enbodi ment a conposition of the invention conprises at |east one
flavorant, useful for exanple to enhance taste of the conposition. Any
orally acceptable natural or synthetic flavorant can be used, including

e . o o



[ 0036] Toot hpaste and tooth gel conpositions are optionally formulated with
additional ingredients, including without limtation anticaries agents,

addi ti onawvoantwiyaskeri al agents, antical culus or tartar pcontseab/oamgent s, and
the Iike. [0037] In various enbodinents, the conpositions conprise an
orally acceptable source of fluoride ions, which serves as an anticaries
agent. One or nore such sources can be present. Suitable sources of
fluoride cbmhisatﬁcmaif lttwanoblmmmc ibi@anidowokh the PCophraspéahdar amtbidativowitkithel cat e
salts as B8 of Pr orldes i ncludi ng ol af l ur

(N -octa&ecy?‘IF st H ‘I‘é‘ﬁrd” Ia?ﬂ‘i ne-N, N, N'- tris(2-ethanol)-dihydrofluoride).

[ 0038] iAlsf.ouza] amancwenﬁﬁ)dmgamt toofhﬂ&t@l’andimfoﬂl delsuog fo&iﬁ?lﬁﬁh easiifiggsal ts are
opti ona in an am) rovj of 100 to 20,000 ppm 200
to 5,000 p\f;eﬁﬁ‘l‘ta% C%ﬁﬁn‘tcﬁr ?naé% epﬁ? m‘I‘ICLdPH”g’ng’lab %Sto WHRHRECEBErYH £ | uori de or

monof | uorkepboIpRaids leﬁlbbchﬁ’leﬁt@ItEe fobtuPastcdR 16k BASbRFosHRdIng cdHiLS EMlte 70%
|IIustrat|veI an anmount of 01%to 5% 0.05%to 1%or 0.1%to 0.5%

sodi um f PY 3 éofﬁ’f%:%%tw@aﬁﬁ"/b%f RobESEs lauﬁmfifhé"/@f@r?ﬁ%shywee%ht of pdgu)

Advant agefdisilnYectahl) ¢n iRAHARG e Radid tooth gel conpositions need not (and, in
certain enbodi ment's, do not) include any antibacterial agent beyond the

pol yner i &Wr‘bémaamnﬁawﬁ% Hew exampleppegveriterdsping ef ¢ wpthagptarechien

opt i onal ley JsthE ltd*'a:l?dA &%fé&%&léﬁ c{aﬁﬁcaﬁ%w%l ﬁﬂ QJHhI) qlg{lﬁﬁ&pt ion;

such anti bact erial adgents iInc or exanpl e, énat e enyl et her
conpound$¢lyxriglalophels gichiay ghyedrinosarbits], xybioy pmmbhs glygﬂenmmtel eolmzvo unds,

st annous S of a

hal ogenatn{ egéagl’ar ﬁblgyl et erM %g%%%ﬁd Slasﬁ%tﬁruf\g{)]ggs leeg% %Qg(])g%((%rﬁgongt her

enbodi rrehumtdn@tmcrpptsmalilme@orﬁpmlt@@lsanamnmfa% tp 78t épteadyhde Attt G@ocul us
agent . ents, sent . Sui tabl e antical cul us agents
i ncl ude vmt ?’P?re%gf {k/arg?'wﬁlg eecé) n poI yphosphates (for exanple
pyrophos mﬂaslesmpngmﬂeﬁammerprfmmnemminﬁ:mbﬁ ireeC ¢t poANBSY | thZ intentdh tareat €

trihyd tid I t d | ygl i i ds,
A R At e e L e A
aZ acycl O&Ioklﬁl%fSZtthkdmﬁm@mpnafoaSy 106diflers, sRZAGHEES, ahﬁmramrdzzo%ranaﬁ esphoni ¢

acid), Nneth I a cIo ent ane 3- di.phaosphoni c
et hane- | ?{{/‘Iafr %gﬁ{;&me&n@@pgl El&ljg}‘le th(f\tjerent classes, can

et hane- | opidnaly Ea ;slresémp Iﬂhsrwi@ﬂ@hﬂ beREIOGANRNEh aa B BICRIIDEXN biher AQivdgh and
salts of @f’%‘ of thesﬁ("eI agents, for exanple their alkali netal and ammoni um
PRy ahit

salts. C‘ﬁﬂ??é’é’ﬁat e and pol yphosphate salts illustratively

i ncl ude ymREPRASIgERIc disPasing vich hby Raste toss%mermfwl@maéa%naé QRlym
tripol yphosphate t et rapol yphosphate, nono- tri- and tetrasodi um

pyr ophos e sich gpadsased rﬂh@ﬁp SR %MPBW%%W%’P@SP%% vmetaphesphaiphosphat e,
sodi um h%ﬂ@tﬁ?@?ﬁ]ﬁx@@ an@ h@}f%erta_tﬁﬁoslphz“@s MOS8 R SRk nb?@aﬂw%&kt@%& l'y be

replaced by potassium or ammoni um O her useful antical culus agents

i ncl ude aﬁﬁléﬁp@lycﬁétr%a%ésmaap@lywlmmglymmecrahte@)mné pplompleatehody | at e
pol yrer s, qonhAlafkok@! lggewals&fs%pﬁre%oan ﬁﬁh?&’x@ %Kgfms A8 GIqude pol ymers
or copolyners of acrylic acid, nmethacrylic, el anh

Non- | i mi ﬂﬁh&ﬂ?e’oéhwﬂﬂse&demcsmgd@lcm sarbamgle imart drmalem@tmfénmnmnmlmnamdrl de

( PVME/ Q TM br and

froml gllg\)j 9 %neé{%% %? Mfsh)y eh% g) ?‘&f}t&;ﬁp#r%aé’ @(81‘?2[[}%15 e@?@élﬁlﬁé ude

sequest epélngeragesssung splmii mgragy modmykaawbgktyh the ragge d§ Z,QQQ:tm 800 iabd i c,

furnaric n o al t her eof

am nopol y { égﬁl g%e)ﬁés 1?[%:19%%1' 81? sed g%%a%e a“t%ﬁgI de(g% SbIE:ItV‘éetlgrhEaafge atgf Sé’@‘.b% (EDTA) .

One or nmn«mlambmﬁadl pmlyusylag:ehdﬂsre$ecmvdpﬂoa@dahI190 paradgeighnof the cadangposi ti on

in an antical culus effective total anount, typically 0.01%to 50% for

exanpl e bal?fgl%to 25% or 0.1%to 15% by wei ght. [0041] In various

enbodi rreml)sn Ihladurdiet babdditibnta csmgésﬁmnaﬁmérm\&aﬁoracdﬂﬂpﬂswae1e@§t o8@di um

tripol ypho hate STP and a tetrasodg ophosph TSPP). I n various
haer e gL o d

enmbodi me OIIaﬁ’ega XpEIBES (P ymesFBp tg. tafthcadﬁ dy60cer t ai n

enbodi rrear@ves&daee indrrskasantt&admd)me Gyl otallyl dagdfp@%leedléa,rboﬁsi@%aﬂae@wsent at 1
to 2.5% and .t he 2@9 antical cul us active ingredient, STPP is present at 1

to 10% Polyding Wi mﬁ lﬁﬂﬁbﬂk?bﬁﬁal&ﬁﬂaﬁﬁﬁﬁ$ﬁh5%$V&ﬁ?%@%§?§%@npolyner i's
present 0.1%to 5% In another enbodi ment, the anionic polycarboxyl ate
polyner is present 0.5%to 1.5% or af 1@6of the oral care conposition. In
one enbodi nent according to the present invention, the antical cul us system
conpri ses a copolyner of nmaleic anhydride and nethyl vinyl ether, such as
for exanple, the Gantrez S-97 product discussed above. [0043] In various
enbodi nents, the ratio of TSPP to STPP to the synthetic anionic
polycarboxylate ranges 5 10 1 to 5 20 10 (or 1:4:2) In one enbodi nent, the

s s o, Y " o M o o —— g g— — g ——— — N 1




[ 0045] In anot her enbodi nent the conposition conprises an orally acceptable
zinc ion source useful, for exanple, as an antical cul us or

br eat h- f r&eheniatige6agent . One or nore such sources can becCpriss@nisc108ui t abl e
zinc ion sources include without limtation zinc acetate, zinc citrate,
zinc gluconate, zinc glycinate, zinc oxide, zinc sulfate, sodium zinc
citrate and the Iike. One or nore zinc ion sources are optionally and

i || ust r atbicagdoyiatpy, emedhiuhibicarbab@land e Uikt. Ofic & BEYbicarb3Mte §a0ik aexanpl e 0. 1%

to 1% by weight of the osition 146] 1 n anot her odi nent_ t he
conposi ti°8ﬁ§ri?g?‘r8feis%"é§‘ aatr?%g? ?Wog@@éﬁ% g@ﬁeilob?@gw&% Ejsgr{)@h nyeighedthe one or
nmor e suchkomg@esifich. can be present in a breath-freshening effective total
anount . gﬁd t abl e breath-f re%,heni ng agents include without limtation zinc
sal ts suct'2s 24 HE! Y sRRpEmeR afompPtien of v oTiAe CuprEFs #idasteie glone and
the |ike.mddhghedd snatbes ﬁﬁlh@cﬁécﬁfﬁﬁﬁngt%_@n&%m&‘ﬁ}l, BRiGRIERLERES an orally
acceptabl e anti pFa ue, including plaque disrupting, agent. e or nore such
agents cafsoRH préudisrng ?geaﬁ_tcamqtref Rid trethiafafdsgirddvenge o fell examlenene osui t abl e
A R A S e S b sl T b
copol yol ,Alw@pﬁlympcqyia@bo&hw@iééqg agenicen be weil dagedingiwihout balitetionm | act at e,

cal cium I I I ' - i agents such
e Gl tri enECEAREIRIANAL Sy SHEADLHUTLARMATE K RbER B FREC ALOAERIE

anot her eithtdmveesodivlendanpus), tikelhmewhiprdreddss amwhas addiym dpdreptabl e
anti-inflglgma ory.agent.. One or re such agents can,be present in an
anti-inf Ican%%rteosrséweégfs (e)%:l%nlnvc%% %att%illg%gﬁ)ﬁrﬁ#?s.’ 5 %l“%aélfﬂngte%ir?f) fafdlts)’rﬁ%fc P?f‘rat ory agents
i ncl ude whospbates (kigintoabsodiunsplesghatatrisadjen tphosphaty pysophdspaateedlonec gnd
hydrocorti son 1onst er oi dal ent.s (NSAI Ds) such as ketorol ac,

f1urbi pr anéiﬁz,o(?‘% %@3&%@&%5%%?‘8{&%? Oﬂﬁ(ﬂﬁé‘ﬁ’?ﬁtéiaﬁ?of’&?‘&rﬁéﬂ’éeﬁ% In Eéttoﬁ‘gol ac,

i ndomret hambotint esfadtiva@amaintad e torposkioh apanadr&iny, act@nopy gH £Rge. pi r oXi cam

nabumnet o iri di flunj.sal, necl of enamate, nefenam c acid,

oxyphenb E‘f"&? ﬁﬁ’ga Séljrqgﬁ”ﬁb?é ﬁ?‘gffh‘f“ﬁ‘?&ﬁ@.‘lp@ﬁtéo tFgREnLeR FORESATRAONG agent s
are opti eidlctat, REEAGHL exple NS inGRERABE EdnQAAtibilltyadT @ Yther cthpHERBLOMY ef fective
anount. [0049] . Conpaqgsitions of the inventions optionally contain other

i ngredi efitBPEHER 8¢ therrRy Reyide grhaaniditabiiy tahelp Infdriediedh degehestocenzy nes
such as pirelhaRREad)) albodeslett Hah updt dgitehddl b g.a&@hx% pA&hingWifGE S-

Non-1limti ngt[‘exarrpl es of vitam ns include vitamn C vitamn E and anal ogs
t her eof , deAtHEGH SmBssitionRf thonyentige 4ny erally eacrsele awbeiantnanstef whisk awd t ani ns
have ant bg¥hid dhioRIc AR 8hphdisic, AN e 30N &% Re AGHL SurfBGhY AR ILROWREGL: Ticin,
and quorum sensing inhibitors. 100501 In one enbodi nent a conposition of
the i nvehiiBiorcwigroddl salts ofdasy alkylsubrasilipaathmaniilicendestod Cpraitpi t at ed
cal ci um gaast;%_@&sﬁmeénxur%@éddxh@%emlgpgt?veaetzg LY& tﬁe%gﬁotﬁ&% sseQUt type,
fineness (particle size) and anount of abrasive shou e selected so that
t oot h enéveide sediyplaugst gdéd, yadiym agpoadedonoalypaidratlfarete, wiiunhleurybnposi ti on.
Sui t abl e VeS| [ - d.m I i].LcC X e in the
Form of ST aa i aUNE oA ol OB i o Rl SATH 2

i nsol ubl eerphesphates Suitabdd moiesicabriaginieisclsdhitiast lmadiohpolvaineky de

condensat j an e i ke, ng.l.ns | e phos tes .useful as
abr asi veé&g&gg %?@ﬁ%%ﬁ%gaﬁ%g lgéf,a!%%l (i’/hr?e?tg% (l)astepsh%ail(%ighegﬂlaeﬁbofgg%ﬁ’ggﬁlﬁ%’t es.

| | | ust r atmine ogidesypirgsy piwpliheadiddsdialbyltshiplides phdthe lide. hidrable @amph@kid um

pyrophosphate, 13:calcjiu A hosphat e, .tri cal.ci.um phpsphate,. cal ci um

pol ynet a%ﬁ%gtﬁ Elay lu(é‘ﬁav ltl!hﬂlémé%%g‘gn g%%f“ﬁﬁ?? 85{:%7%‘?13 l%ﬂf)éeﬁﬁ%g‘@? ar’g{@h%ﬁy nor e

abr asi vesmarehavpigiannaiohy gar@seditasicarbatylabrsagity, Suldddae¢ pliogghateddral armount ,
typically 5% to 70% for. ex le 10% to, 50% or %.t0.30% wei ght of the
Conposi t?ﬁboﬁl?ﬁoﬂ@t& géaénfﬂﬁsrlfl?el& eewjg?% QﬁoﬁhgﬁﬂPﬁﬁ’égYIdﬁaY‘llfb’F% ey N-general | y
0.1 to 3PugMmihethy@N IR, &-thyrisdyl&CthgIRyene Serd.§ NLfikyl-NL, m  SPECI FI C EMBODI MENTS
[ 0051] The inventjon is further described in the follow ng exanples. The
exanpl es Caé'i”é‘ﬂ’i’é%k@“ﬂ“f%'?‘i‘%’t“ﬁ velkid-hadropythylimidagglinghptaimespdiumigad scope  of

t he i nveptiyRiimahydRiohdBE i@ Blainé BOREO md&zE 3Bk Antd are dpHORA present in a _
Pol y[ (hexamet hyl ene) bi guani de] (PHMB) is added during the IgCC manuf act uri ng
process. Specifically, PHVB is added followi ng neutralization of the newy
preci pitated cal cium carbonate slurry with phosphoric acid. The slurry
sanples are subjected to a Mcro Robu;t ness Test (MRT), a challenge test
assessing the antimcrobial efficacy of PHVB agai nst a pool of

m cr oor gani sns i ncl udi ng: Burkhol deri a cepaci a



Ent er obacter cl oacae Escherichia coli Klebsiella oxytoca Klebsiella
pneunoni ae Serratia marcescens Providencia rettgeri Pseudonobnas aerugi hosa
Pseudonomai® 2puta7s@2 St aphyl ococcus aureus St aphyl ococcu®Case@plytobe us
Sanmpl es are challenged 3 tines at 30 mnute intervals with an inocul um of
107 bacteria fromthe above-listed pool. After 4, 6 and 24 hours, aliquots
are tested to neasure the log reduction of bacteria. Using these data, the

ar ea undestaltanRusitro® 1AV for CAnEH b8 10 INQr bABILYLS, BY ReishiQbhd N Tabl e 1

Tabl e 1. .
composition.

[0030] In a still further embodiment a composition of the invention comprises at least one
foam modulator, useful for example to increase amount, thickness or stability of foam
generated by the composition upon agitation. Any orally acceptable foam modulator can be
used, including without limitation polyethylene glycols (PEGs), also known as
polyoxyethylenes. High molecular weight PEGs are suitable, including those having an
average molecular weight of 200,000 to 7,000,000, for example 500,000 to 5,000,000 or
1,000,000 to 2,500,000. One or more PEGs are optionally present in a total amount of 0.1%
to 10%, for example 0.2% to 5% or 0.25% to 2% by weight of the composition.

[0031] In a still further embodiment a composition of the invention comprises at least one
thickening agent, useful for example to impart a desired consistency and/or mouth feel to the
composition. Any orally acceptable thickening agent can be used, including without
limitation carbomers, also known as carboxyvinyl polymers, carrageenans, also known as
Irish moss and more particularly 1-carrageenan (iota-carrageenan), cellulosic polymers such
as hydroxyethylcellulose, carboxymethylcellulose (CMC) and salts thereof, e.g., CMC
sodium, natural gums such as karaya, xanthan, guar, gum arabic and tragacanth, colloidal
magnesium aluminum silicate, colloidal silica, alginates, bentonite and other natural clays
and synthetic inorganic clays. One or more thickening agents are optionally present in a total
amount of 0.01% to 15%, for example 0.1% to 10% or 0.2% to 5% by weight of the
composition.

[0032] In a still further embodiment a composition of the invention comprises at least one
viscosity modifier, useful for example to inhibit settling or separation of ingredients or to
promote redispersibility upon agitation of a liquid composition. Any orally acceptable
viscosity modifier can be used, including without limitation mineral oil, petrolatum, clays and
organomodified clays, silica and the like. One or more viscosity modifiers are optionally
present in a total amount of 0.01% to 10%, for example 0.1% to 5% by weight of the
composition.

[0033] In a still further embodiment a composition of the invention comprises at least one
sweetener, useful for example to enhance taste of the composition. Any orally acceptable
natural or artificial sweetener can be used, including without limitation dextrose, sucrose,
maltose, dextrin, dried invert sugar, mannose, xylose, ribose, fructose, levulose, galactose,
corn syrup (including high fructose corn syrup and corn syrup solids), partially hydrolyzed

starch, hydrogenated starch hydrolysate, sorbitol, mannitol, xylitol, maltitol, isomalt,



PCC slu rry Log reduction AUCN Aw 4h 6h 24h Wth 500 ppmPHVB 7.2 7.1
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acesulfame potassium, glycyrrhizin, perillantine, thaumatin, aspartame, neotame, saccharin
and salts thereof, dipeptide-based intense sweeteners, cyclamates and the like. One or more
sweeteners are optionally present in a total amount depending strongly on the particular
sweetener(s) selected, but typically 0.005% to 5% by weight of the composition.

[0034] In a still further embodiment a composition of the invention comprises at least one
flavorant, useful for example to enhance taste of the composition. Any orally acceptable
natural or synthetic flavorant can be used, including without limitation vanillin, sage,
marjoram, parsley oil, spearmint oil, cinnamon oil, oil of wintergreen (methylsalicylate),
peppermint oil, clove oil, bay oil, anise oil, eucalyptus oil, citrus oils, fruit oils and essences
including those derived from lemon, orange, lime, grapefruit, apricot, banana, grape, apple,
strawberry, cherry, pineapple, etc., bean- and nut-derived flavors such as coffee, cocoa, cola,
peanut, almond, efc., adsorbed and encapsulated flavorants and the like. Also encompassed
within flavorants herein are ingredients that provide fragrance and/or other sensory effect in
the mouth, including cooling or warming effects. Such ingredients illustratively include
menthol, menthyl acetate, menthyl lactate, camphor, eucalyptus oil, eucalyptol, anethole,
eugenol, cassia, oxanone, a-irisone, propenyl guaiethol, thymol, linalool, benzaldehyde,
cinnamaldehyde, N-ethyl-p-menthan-3-carboxamine, N,2,3-trimethyl-2-
isopropylbutanamide, 3-(1-menthoxy)-propane-1,2-diol, cinnamaldehyde glycerol acetal
(CGA), menthone glycerol acetal (MGA) and the like. One or more flavorants are optionally
present in a total élmount 0f 0.01% to 5%, for example 0.1% to 2.5% by weight of the
composition,

[0035] In a still further embodiment a composition of the invention comprises at least one
colorant. Colorants herein include pigments, dyes, lakes, strips and agents imparting a
particular luster or reflectivity such as pearling agents. A colorant can serve a number of
functions, including for example to provide a white or light-colored coating on a dental
surface, to act as an indicator of locations on a dental surface that have been effectively
contacted by the composition, and/or to modify appearance, in particular color and/or
opacity, of the composition to enhance attractiveness to the consumer. Any orally acceptable
colorant can be used, including without limitation talc, mica, magnesium carbonate, calcium
carbonate, magnesium silicate, magnesium aluminum silicate, silica, titanium dioxide, zinc
oxide, red, yellow, brown and black iron oxides, ferric ammonium ferrocyanide, manganese
violet, ultramarine, titaniated mica, bismuth oxychloride and the like. One or more colorants
are optionally present in a total amount of 0.001% to 20%, for example 0.01% to 10% or

0.1% to 5% by weight of the composition.
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[0036] Toothpaste and tooth gel compositions are optionally formulated with additional
ingredients, including without limitation anticaries agents, additional antibacterial agents,
anticalculus or tartar control agents, and the like.

[0037] In various embodiments, the compositions comprise an orally acceptable source of
fluoride ions, which serves as an anticaries agent. One or more such sources can be present.
Suitable sources of fluoride ions include fluoride, monofluorophosphate and fluorosilicate
salts as well as amine fluorides, including olaflur (N'-octadecyltrimethylendiamine-N,N,N'-
tris(2-ethanol)-dihydrofluoride).

[0038] As an anticaries agent, one or more fluoride-releasing salts are optionally present in
an amount providing a total of 100 to 20,000 ppm, 200 to 5,000 ppm, or 500 to 2,500 ppm,
fluoride ions. Where sodium fluoride or monofluorophosphate is the sole fluoride-releasing
salt present, illustratively an amount of 0.01% to 5%, 0.05% to 1% or 0.1% to 0.5%, sodium
fluoride by weight can be present in the composition.

[0039] Advantageously, the toothpaste and tooth gel compositions need not (and, in certain
embodiments, do not) include any antibacterial agent beyond the polymeric biguanide.
Nevertheless, other antibacterial agents are optionally included or excluded from the
compositions of the invention; such antibacterial agents include, for example, halogenated
diphenylether compounds, cetyl pyridinium chloride, polyphenols, phenolic compounds,
stannous ions, zinc ions, and the like. A non-limiting example of a halogenated
diphenylether compound is triclosan.

[0040] In another embodiment the composition comprises an orally acceptable anticalculus
agent. One or more such agents can be present. Suitable anticalculus agents include without
limitation phosphates and polyphosphates (for example pyrophosphates),
polyaminopropanesulfonic acid (AMPS), zinc citrate trihydrate, polypeptides such as
polyaspartic and polyglutamic acids, polyolefin sulfonates, polyolefin phosphates,
diphosphonates such as azacycloalkane-2,2-diphosphonates (e.g., azacycloheptane-2,2-
diphosphonic acid), N-methyl azacyclopentane-2,3-diphosphonic acid, ethane-1-hydroxy-1,1-
diphosphonic acid (EHDP) and ethane-1-amino-1,1-diphosphonate, phosphonoalkane
carboxylic acids and salts of any of these agents, for example their alkali metal and
ammonium salts. Useful inorganic phosphate and polyphosphate salts illustratively include
monobasic, dibasic and tribasic sodium phosphates, sodium tripolyphosphate,
tetrapolyphosphate, mono-, di-, tri- and tetrasodium pyrophosphates, disodium dihydrogen
pyrophosphate, sodium trimetaphosphate, sodium hexametaphosphate and the like, wherein

sodium can optionally be replaced by potassium or ammonium. Other useful anticalculus
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As is evident in the Table, even 250 ppm (0.025% PHMB very significantly
reduces twe 2bilabisasden. | ndeed, PCC preserved with 0. 03%PPHVB26&l0061069 exhi bi t
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foi ni al dehyde, as the 7-1og reduction in 24 hours for 250 ppm PHVB is cl ose
to the 8-10g reduction in 24 hours observed in 1% fornal dehyde. [0053]
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renmai ns asigogbBiceHicVaddnd18e afteid E0PRitidg exa[nQ@e‘i%chﬁa%o r ashpci at ed PCC

is tested for preservative activity in a toothpaste for i on.

PHVB- as s GHicamalgicpakydrige f%\fMﬁﬂ\%b@men@rSe%h a%)ﬁwﬁwaliaé&%é@rstb@ f or mul as
(For nul ag;afvr&nd hRhd 6B xgﬁlwgy&orwbl @l oth&%gmﬂaﬁéms g&hy hORg Sodium

| auryl sul fate, nnnofluorophosp ate, sodi um bi carbona sodium silicate,
flavori ngequaﬁ@tmxaatgerrts @nmd@ab}/@rerss@drbpbylaracmuw@scltrasﬁut@ge;m@@dglmanExanpl e

1. Tabl e 84 oxalic acids and salts thereof, and aminopolycarboxylic acids such as

ethylenediaminetetraacetic acid (EDTA). One or more anticalculus agents are optionally
present in the composition in an anticalculus effective total amount, typically 0.01% to 50%,
for example 0.05% to 25% or 0.1% to 15% by weight.

[0041] In various embodiments, the anticalculus system comprises a mixture of sodium
tripolyphosphate (STPP) and a tetrasodium pyrophosphate (TSPP). In various embodiments,
the ratio of TSPP to STPP ranges 1:2 to 1:4. In certain embodiments, the first anticalculus
active ingredient, TSPP is present at 1 to 2.5% and the second anticalculus active ingredient,
STPP is present at 1 to 10%.

[0042] In one embodiment, an anionic polycarboxylate polymer is present 0.1% to 5%. In
another embodiment, the anionic polycarboxylate polymer is present 0.5% to 1.5%, or at 1%
of the oral care composition. In one embodiment according to the present invention, the
anticalculus system comprises a copolymer of maleic anhydride and methyl vinyl ether, such
as for example, the Gantrez S-97 product discussed above.

{0043] In various embodiments, the ratio of TSPP to STPP to the synthetic anionic
polycarboxylate ranges 5:10:1 to 5:20:10 (or 1:4:2). In one embodiment, the anticalculus
system of the oral care composition comprises TSPP, STPP, and a polycarboxylate such as a
copolymer of maleic anhydride and methyl vinyl ether at a ratio of 1:7:1. In a non-limiting
embodiment, the anticalculus system consists essentially of TSPP present at 0.5% to 2.5%,
STPP present at 1% to 10%, and a copolymer of maleic anhydride and methyl vinyl ether
present at 0.5% to 1.5%

{0044] In another embodiment the composition comprises an orally acceptable stannous ion
source useful, for example, in helping reduce gingivitis, plaque, calculus, caries or sensitivity.
One or more such sources can be present. Suitable stannous ion sources include without
limitation stannous fluoride, other stannous halides such as stannous chloride dihydrate,
stannous pyrophosphate, organic stannous carboxylate salts such as stannous formate,
acetate, gluconate, lactate, tartrate, oxalate, malonate and citrate, stannous ethylene glyoxide,

and the like. One or more stannous ion sources are optionally and illustratively present in a
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total amount of 0.01% to 10%, for example 0.1% to 7% or 1% to 5% by weight of the
composition.

[0045] In another embodiment the composition comprises an orally acceptable zinc ion
source useful, for example, as an anticalculus or breath-freshening agent. One or more such
sources can be present. Suitable zinc ion sources include without limitation zinc acetate, zinc
citrate, zinc gluconate, zinc glycinate, zinc oxide, zinc sulfate, sodium zinc citrate and the
like. One or more zinc ion sources are optionally and illustratively present in a total amount
01 0.05% to 3%, for example 0.1% to 1%, by weight of the composition.

[0046] In another embodiment the composition comprises an orally acceptable breath-
freshening agent. One or more such agents can be present in a breath-freshening effective
total amount. Suitable breath-freshening agents include without limitation zinc salts such as
zinc gluconate, zinc citrate and zinc chlorite, a-ionone and the like.

[0047] In another embodiment the composition comprises an orally acceptable antiplaque,
including plaque disrupting, agent. One or more such agents can be present in an antiplaque
effective total amount. Suitable antiplaque agents include without limitation stannous,
copper, magnesium and strontium salts, dimethicone copolyols such as cetyl dimethicone
copolyol, papain, glucoamylase, glucose oxidase, urea, calcium lactate, calcium
glycerophosphate, strontium polyacrylates and chelating agents such as citric and tartaric
acids and alkali metal salts thereof.

0048} In another embodiment the composition comprises an orally acceptable anti-
inflammatory agent. One or more such agents can be present in an anti-inflammatory
effective total amount. Suitable anti-inflammatory agents include without limitation steroidal
agents such as flucinolone and hydrocortisone, and nonsteroidal agents (NSAIDs) such as
ketorolac, flurbiprofen, ibuprofen, naproxen, indomethacin, diclofenac, etodolac,
indomethacin, sulindac, tolmetin, ketoprofen, fenoprofen, piroxicam, nabumetone, aspirin,
diflunisal, meclofenamate, mefenamic acid, oxyphenbutazone and phenylbutazone. One or
more anti-inflammatory agents are optionally present in the composition in an anti-
inflammatory effective amount.

[0049] Compositions of the inventions optionally contain other ingredients such as enzymes,
vitamins and anti-adhesion agents. Enzymes such as proteases can be added for anti-stain
and other effects. Non-limiting examples of vitamins include vitamin C, vitamin E and
analogs thereof, vitamin BS, and folic acid. In various embodiments, the vitamins have
antioxidant properties. Anti-adhesion agents include solbrol, ficin, and quorum sensing

inhibitors.
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conposi tion conprising conpi ning:
silica, alumina, insoluble phosphates, resinous abrasives such as urea-formaldehyde

condensation products and the like. Among insoluble phosphates useful as abrasives are
orthophosphates, polymetaphosphates and pyrophosphates. Illustrative examples are
dicalcium orthophosphate dihydrate, calcium pyrophosphate, B-calcium pyrophosphate,
tricalcium phosphate, calcium polymetaphosphate and insoluble sodium polymetaphosphate.
One or more abrasives are optionally present in an abrasive effective total amount, typically
5% to 70%, for example 10% to 50% or 15% to 30% by weight of the composition. Average
particle size of an abrasive, if present, is generally 0.1 to 30 um, for example 1 to 20 um or 5

to 15 pm.
SPECIFIC EMBODIMENTS

[0051] 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.
Example 1.
[0052} Poly[(hexamethylene)biguanide] (PHMB) is added during the PCC manufacturing
process. Specifically, PHMB is added following neutralization of the newly precipitated
calcium carbonate slurry with phosphoric acid. The slurry samples are subjected to a Micro
Robustness Test (MRT), a challenge test assessing the antimicrobial efficacy of PHMB
against a pool of microorganisms including:

Burkholderia cepacia

Enterobacter cloacae

Escherichia coli

Klebsiella oxytoca

Klebsiella pneumoniae

Serratia marcescens

Providencia rettgeri

Pseudomonas aeruginosa

Pseudomonas putida
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(i)a pre-formed conplex of precipitated calciumcarbonate and a polyneric
bi guanide with i)a conposition conprising one or nore oral care ingredients
chosen fremm2bumgsdéeant s, i norgani ¢ di spersants, bicarbonaCe/tsaé1vm610pH

nodi fyi ng agents, surfactants, foam nodul ators, thickening agents,
viscosity nodifiers, sweeteners, flavorants, colorants, anticaries agents,
anti cal cul us agents, stannous ion sources, zinc ion sources, breath

f reshener s, Stagylebaguiguragent s, enzynes, vitamins, anti-adhesion agents and
conbi nations thereof. 2. The nmethod of claim1l, wherein the oral care

i ngr edi ent @WﬁﬁF%@?sﬁﬁgmﬁﬂﬁﬁétant. 3. The nethod of any preceding claim

wher ei n i%&ﬁ&@@ﬂe%hﬁleﬁ@&iﬁﬁ‘&ﬁés at BO S RN RS aBRIEM an inodulien OF @Y b&R:E AP edi ent
conprises the ingredient conprises the 5.The nmethod of any precedi ng

claim whiks®rKe-tified Rackl ARereo prtdliiuen eliquetmerd taued tpmeasure the log

reduction of bacteria. Using these data, the area under the curve (AUC) is calculated. The
results are shown in Table 1:

Table 1.

Log reduction

PCC slurry i ch >ah AUCN Aw
With 500 ppm PHMB 7.2 7.1 7.7 111.7 | 1.013(23.2°C)
With 250 ppm PHMB 6.8 6.8 7.1 105.1 | 1.023 (22.8°C)
With 1% formaldehyde 7.2 7.5 8.2 171.2 | 1.005 (24.3°C)

Without PHMB (control) | 1.0 1.1 1.2 16.8 | 1.013 (22.1°C)

As is evident in the Table, even 250 ppm (0.025%) PHMB very significantly reduces the
bioburden. Indeed, PCC preserved with 0.03% PHMB should exhibit antimicrobial
robustness comparable to that of PCC preserved with 1.0% formaldehyde, as the 7-log
reduction in 24 hours for 250 ppm PHMB is close to the 8-log reduction in 24 hours observed
in 1% formaldehyde.

[0053] Furthermore, it was observed that the PHMB remains associated with the PCC after
the drying process. Although PHMB is water soluble, with the drying process used for PCC
(a drum dryer), only water is evaporated; the PHMB remains associated with the PCC.
Example 2.

[0054] The PHMB-associated PCC is tested for preservative activity in a toothpaste
formulation. PHMB-associated PCC is formulated into each of two toothpaste formulas
(Formulas A and B) including sorbitol, carboxymethylcellulose, sodium lauryl sulfate,
monofluorophosphate, sodium bicarbonate, sodium silicate, flavoring, and water and

subjected to an MRT test as described in Example 1.

Table 2
Log reduction
Dental Cream formula an ch >ah MRI
Formula A with 0.03%
ppm PHMB 5.1 5.4 6.4 0.86
Formula B with 0.03%
ppm PHMB 43 5.2 6.6 0.95
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fluoride source and the sweetener. 6. The nethod of any preceding claim
flavorant. 7. The nethod of any preceding claimsurfactant. 8. The nethod
of any prwoedimgs@kai m bi carbonate. , wherein the oral earaszngoewdsent
conprises the , wherein the oral care ingredient conprises the , wherein
the oral care ingredient conprises the 9. The nmethod of any preceding

cl ai m pol yhexanet hyl ene bi guani de. wherein the pol yneric biguanide
conpr i seq0055] Formula A included sorbitol, sodium saccharin, sodium carboxymethylcellulose,

sodium monofluorophosphate, sodium bicarbonate, sodium lauryl sulfate, sodium silicate,
water, Flavor A, and PCC preserved with PHMB; Formula B included sorbitol, sodium
saccharin, sodium carboxymethylcellulose, sodium monofluorophosphate, sodium
bicarbonate, sodium lauryl sulfate, sodium silicate, water, Flavor B, and PCC preserved with
PHMB, Consistent with the data from Example 1, a PHMB concentration of 0.03% was
confirmed to be sufficient to preserve the toothpaste formulas, providing a Micro Robustness
Index (MRI) above the target level of 0.75. Furthermore, the PHMB-preserved formulation
was aged at 40°C for 12 weeks and confirmed to be as well preserved as a formaldehyde-

preserved formulation during its shelf life.
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10. A conposition conprising: a) precipitated cal cium carbonate; and b) a
pol ymeric biguanide at a concentration no greater than 0.04% 11.The
conposi t iwo 20f1/0b@2m 10, wherein the conposition is a slPOTAS2010061969 ng
water. WD 2011/ 075662PCT/ US2010/ 061069 12. The conposition of claim 10,
wherein the conposition is a dry conposition. 13. The conposition of claim
11 or 12, wherein the conposition can be applied to an oral surface or the
conposition can be used in a conposCLADMSt hat can be gppk%ed to aﬂ ora

sur f ace. : G ition of any of clainms 10 to 13, erein the
conpositﬂ%ﬁAg§§g¥ﬁ@ﬂ@ﬁ§§ preservative-free. 15. The conposition of any of
cl ai s 1q to %. &eln t.he cqu05|t|on i.s free of formal dehyde. 16. The
conposi ti'on o ? PEIPAT RgaM AL BT LEMPRHUGIEORPHIFAS FYMSIABET ¢ bi guani de

conpri ses pol ylblex 2ATREPHREAE chhPEARE GRecipiibed TRR GO ERBSht AR &f pPef Cl ai Ns
10 to 16 furthering conprising one or nore oral care |ngred|ents sel ected

fromthe group conSf& QWHH humect ants, inorganic di spersants, bicarbonate

salts, pH nodiifyyi ng cagsdtitdon Mﬂr@ﬁgaaﬁtasm 9@ AL %ﬁg%ﬁemst Bl s&P R RI
agents, viscosity nodifiers, sweeteners, flavorants, colorants, anticaries

agents. antical cul iénesget orapis diggsannbigubonetsssaltsi pié meshfvasurssels, br eat h
fresheners, anti pl@ﬁu&aﬁge%aﬁn BRAYABR; MidkAThSSagedR! | vi@dB8S! QPaiftGENt s and

conbi nati ons t her eof o .
sweeteners, flavorants, colorants, anticaries agents, anticalculus agents,

stannous ion sources, zinc ion sources, breath fresheners, antiplaque agents,

enzymes, vitamins, anti-adhesion agents and combinations thereof.
2. The method of claim 1, wherein the oral care ingredient comprises the humectant.

3. The method of any preceding claim, wherein the oral care ingredient comprises the

inorganic dispersant.

4. The method of any preceding claim, wherein the oral care ingredient comprises the

thickening agent.

5. The method of any preceding claim, wherein the oral care ingredient comprises the

fluoride source and the sweetener.

6. The method of any preceding claim, wherein the oral care ingredient comprises the
flavorant.

7. The method of any preceding claim, wherein the oral care ingredient comprises the
surfactant.

8. The method of any preceding claim, wherein the oral care ingredient comprises the
bicarbonate.

9. The method of any preceding claim, wherein the polymeric biguanide comprises

polyhexamethylene biguanide.

10. A composition comprising:
a) precipitated calcium carbonate; and
b) a polymeric biguanide at a concentration no greater than 0.04%.
11. The composition of claim 10, wherein the composition is a slurry including water.
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12.

13.

14.

I5.

16.

17.

The composition of claim 10, wherein the composition is a dry composition.

The composition of claim 11 or 12, wherein the composition can be applied to an oral
surface or the composition can be used in a composition that can be applied to an oral

surface.

The composition of any of claims 10 to 13, wherein the composition is otherwise

preservative-free.

The composition of any of claims 10 to 14, wherein the composition is free of

formaldehyde.

The composition of any of claims 10 to 15, wherein the polymeric biguanide

comprises polyhexamethylene biguanide.

The composition of any of claims 10 to 16 furthering comprising one or more oral
care ingredients selected from the group consisting of humectants, inorganic
dispersants, bicarbonate salts, pH modifying agents, surfactants, foam modulators,
thickening agents, viscosity modifiers, sweeteners, flavorants, colorants, anticaries
agents, anticalculus agents, stannous ion sources, zinc ion sources, breath fresheners,

antiplaque agents, enzymes, vitamins, anti-adhesion agents and combinations thereof.
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