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wQ 0@91}75The present application clainms the benkdT/1B2069/005835
priority of United States Provisional Patent
Application No. 61/058,409, filed June 3, 2008,
entitled Silica Materials for Dentrifces", the
di scl osure of which is herein incorporated by
reference in its entirety. Technical Field [0002] This

TRANSPAREND rSILfégt@ELﬁPREChIﬁ?%gﬁig micwe@mgggfﬁ MATERIALS

silica conposite nateria nore partic

such conposite nmat efIOR PENVIFRIGES®perties suitable
for dentifrice applications. Background [0003] An
abrasi ve substance has been included in conventi onal

dentifrice conposi @&F{ifdeﬁ @ﬁ&%ﬁgﬂ? remove various
el lTicl Irm

deposits, including p c romthe surface of
[0001] t eBhenpremeit|spplieationl echains the dehtft atipeodiyt ofaUditef Sefies Provisional

coptains bro or yel | ow pignents which inmpart an )
Patent urng@rF@ﬁW appe8r anc /{) »4‘%@ te@ieﬁ. WHPRe ¢l dani 7§08.s  entitled
Silica MAtERAS ¥@ henti & sARHAF] ' TOy | MErefice in i

et G e BB BT, h Ao AR, 8B inits

entirety. denti fri ce abrasive material naximzes pellicle film

renmoval whil e causing_m ni mal_abrasion and danmage to

the hard tooth tissuedecknigaldigldht|y, anong ot her

[0002] thiNESnvehbn 98&1]:69 rtg'%ﬁﬁ:? %; aé@?;r&?ﬁ{aitgcf élﬁgad 'cé?g{)ﬁgl 1¥1ateria1s, and

sensitive to the exten asi‘on caus
more paairdaiy etoi 3gete diognpositd GAdtialSy Advigd | srop@ies LIUMEBINT Br dentifrice
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d synthetic silicas, the objective is to obtain silicas
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appearance to the teeth. While cleaning is important, the abrasive should not be so aggressive so
as to damage the teeth. Ideally, an effective dentifrice abrasive material maximizes pellicle film
removal while causing minimal abrasion and damage to the hard tooth tissues. Consequently,
among other things, the performance of the dentiftice is highly sensitive to the extent of abrasion
caused by the abrasive ingredient.

[0004] Synthetic low-structure silicas have been utilized for such a purpose due to the
effectiveness such materials provide as abrasives, as well as low toxicity characteristics and
compatibility with other dentifrice components, such as sodium fluoride, as one example. When
preparing synthetic silicas, the objective is to obtain silicas which provide maximal cleaning with
minimal impact to the hard tooth surfaces. Dental researchers are continually concerned with
identifying abrasive materials that meet such objectives.

[0005] Synthetic high-structure silicas have been utilized as thickening agents for dentifrices

and other like paste materials in order to supplement and modify the rheological properties for

improved control, such as viscosity build, stand up, brush sag, and the like. For toothpaste
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identifying abrasive materials that nmeet such
obj ectives. [0005] Synthetic high-structure silicas
whawe/1gsen utilized as thickening agents for PCT/IB2009/005835
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trical cium phosphate, perlite, and the
as abrasive components in entl rice formulations due to their cleamng ability, relative safeness,
and compatibility with typical dentifrice ingredients, such as humectants, thickening agents,
flavoring agents, anticaries agents, and so forth. As known, synthetic precipitated silicas
generally are produced by the destabilization and precipitation of amorphous silica from soluble
alkaline silicate by the addition of a mineral acid and/or acid gases under conditions in which
primary particles initially formed tend to associate with each other to form a plurality of

aggregates (i.e., discrete clusters of primary particles), but without coalescence into a three-
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[0011] Furthermore, the in situ process disclosed in these patents obviates the requirement to
produce the gel materials and precipitate materials separately and then meter them out for proper
target levels, which adds costs and process steps to the manufacturing procedure. ;

[0012] While patents such as U.S. Patent No. 7,267,814 and U.S. Patent No. 7,306,788
document a substantial accomplishment in obtaining high-cleaning, low abrasive silica, they do

not address all of the dentifrice relevant functional characteristics of silica. In particular, these
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[0015] Accordingly, there is a need in the art for a silica that has a functional performance
profile that includes good cleaning, low abrasivity, improved flavor compatibility, and a
relatively high degree of transmittance, even at an index of refraction that is sufficiently low so
that the silica can be included in a transparent toothpaste composition having a relatively high
concentration of water. It is to the provisions of such that the present invention is primarily

directed.
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[0019]  t Adl rgels/ peresityyiet ahd ratioFRaS] Heeih GRIBNPRALIDBY weight unless otherwise
specified. All documents cited herein are incorporated by reference.

[0020] It has now been found that modifications in the processes for producing in situ
gel/precipitate silica composites can result in the production of gel/precipitate silica composites
for use in dentifrice compositions that have a number of important functional characteristics
including improved clarity, optical performance and flavor compatibility. In one embodiment
these improved functional characteristics can be controlled by the use of an electrolyte and
shearing forces, amongst other processing parameters. The terminology “in situ” is used herein
to mean that in the process the precipitate formation stage follows the gel formation stage in the

same reactor without modification in any way of the first produced silica gel. In other word, the
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5 shear treatnment step after the initial gel production
silicas cog}pgﬂgsh\gglcb &am be semmarizehby therfalldwinigrsgqudnee pf steppi 4)atdeixing a
sufficient amount of an electrolyte, an alkali silicate and an acidulating agent together to form a
silica gel in a reaction medium; and b) subsequent to silica gel formation, optionally under high
shear conditions, introducing to said reaction medium of step “a” a sufficient amount of an alkali
silicate and an acidulating agent to form a precipitated silica, thereby producing a gel/precipitate
silica composite.
[0023] An essential element of the present invention is that an electrolyte is introduced in
step (a). Optionally, additional electrolyte may be introduced in step (b). The electrolyte that
must be utilized in this inventive process may be any typical type of salt compound that

dissociates easily in an aqueous environment. The alkali metal salts and alkaline earth metal
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about 1.482 to aboug 1145552 g@atmerﬂayor ewditabdity recompareditidsilida sand of at least 50

0 f |1y und
o Crisposien i Stel UL G0 B gLy ST
amount ofr@dl %rbyofveigh€ phe aentﬁn(féJﬁés' £REK VAR Lb@%at ?}{r%sgﬁ@@}lﬂ?gtlerably at most

120; a P Ebate and an aci dul ating agent to
a % ‘ApFattlé’t fdfremn 6.t te, 1 B harded flazer adiecifteg 24 hours of less than about 50
%, gel /precipitate silica conposite. [0023] An essenti al

el ement of the present invention is that an
[0025] eTThetssohtydl @s el R obBEIE 8Gmi

addi tional electr oF te may bgﬂ Sﬁ%rtgﬁé%nél%ﬁoq@{%%%){%l%?@ methods
of makingameeyfdhq prepapt enwentam wilk ot be dbsckibadth ibretdatal,

[ be any typical type of salt
[0026] Weegél/ &g‘%‘ﬁ‘é"iq ’§§ 88 ptes G kg prepent amveaqg@@msprepared accordlng

to the foH@WirngﬁWBﬁage T6cead kgl alnglth@é e%%ell}ef’n&a rnf kgll :tlggrge %t stage and

netal salts are potenti al rre
prec1p1tate|dbs(ﬂécq;)ﬁ>(rmﬁ@ i &rel gepomhsihgec Ohmhlsnlﬁﬁcdﬁﬁ,yarb@déﬁﬁd soRiseH 6tsan alkali

| | |
silicate, sﬁt‘éﬁ as 'sgg] 1y ili:eft? rmﬁgﬂ {th? gg;:azﬁqr{;:zhgaga l\i{;n@ffgtxaﬂfgjng@yadequate
to ensure HRoMO riéBh§Hﬁ§tﬁPee and Bl éed]rﬁ%&% Bl of %ﬁn iliﬁlﬁf Sé]‘[lz te l(notijls geactor is

and t ke. Most pref 'S SO
preheated fome ﬁmﬁr@tureewﬁ bregwedmatpondeIC et Aot DOPO ahi ehdiRAHELO Preferably,

the aqueou% alkali silicate solution has an alkali silicate concentration of approximately 3.0 to 35

wt%, preferably from about 3.0 to about 25 wt%, and more preferably from about 3.0 to about 15
Wwt%. Preferably, the alkali silicate is a sodium silicate with a Si02:Na20 ratio of from about 1
to about 4.5, more preferably from about 1.5 to about 3.4. The quantity of alkali silicate charged
into the reactor is about 10 % to 60 % by volume of the total silicate used in the batch. An
electrolyte, such as sodium sulfate solution, is added to the reaction medium (silicate solution or

water) at this point.



di ssolved within the acid conponent prior to reaction
wth the silicate. [0024] Enconpassed as well wthin

WO Ri0g/14750ENt i on i s the product of such a proceBGI/IB2009/005835
wherein the silica gel anpbunt present therein is from
5 to 60% by weight of the total batch produced.
Furt her enconpassed within this invention are
dentifrice fornul ations conprising such naterials. The
gel /precipitate silica conposite for use in a

[0027] deNéxtl‘ B @@ué’e‘ﬁﬁ'@@ﬁlbh‘tlﬁ@ Félﬁ R AR s l?ﬂfrlc ac d h iirochlonc acid,
ransm ssion of at |eas % preferably at as

nitric acxﬁ@@&lomhpﬁp el aad sadbith dpiefiaably rsa]fgtec atidj, ranlﬁecahs) dtdilute solution
thereof (&§4%"2a SRR o Rtiye G fionb 10 85 msde maty wpicalicatest 810 o 15.0
wt %) islad8&d ﬁohﬁ@ sHiatelto 48km AREL BARNKS 5]1‘17195 BOY 1@%’8&3} g& gnd&the rPtH adjusted

dentifrice COﬁpOSItIOﬂ I n an anount

to the desied lgueli suahi aﬁebdh\asenaab@w \aall U6, thie aeid aﬂlﬁfﬁorﬂﬁ&topped and the gel is
ratio of fromO0.7 to

e L FLERLY g5k, 120 B e o P T
[0028] abiou in§fdrthnt {0019(%5]tha-{rﬂl?teleﬁﬁ§ﬁfs't @Eaﬁé‘?s X\ﬁlq %ﬁh@? 6%@108? silica gel

conponents of the conpositions a
may be W@CW@ todigh shear Iwnqblltlessem modifgrthé @8l fohl it @Mi4IB produced form.
Such hi ﬁlg cri bcg in_nore det 0026] The gel /precipitate
&8 ﬁ?aESO% fiyae med 6fPe{ H’é’n 1828} Pwvémﬁnrﬂeln sugheas by increased flow

rate of 11@1&16@%@0&!%9&% ﬂgatb‘?e ﬂfgo&(ﬂjiﬂ&o Yi? %f&g #gr PS&n tioning is

silica gel being rme
met Slmpgbr @Cthﬁlm@dlﬁdatmm dfdhe geircﬂﬁqbonéhﬂaﬂel ﬁlﬁfeﬂ) @%(ﬁﬁ:ﬁ&? Slhdh modification
cess eous solution of an al ka

could be g}elaf,lgg({ Ey aga@q?%gg Bierage|peEtplesize of digamey gmtqrm after such high
shear treefu%@ﬁ?ttl@ bn@SGHALEIR © i ds {1t %ﬂ? offedRe ncégafé%% at He glfogﬁeaned, in

onogeneous m xt ur e, he aqueo
any othergndemtt pridrith camenenoerhére of €ackesnd stager eheated to a

t ture of between about 40C and about 9Q0C and
[0029] | NEKE he, scond) spist Resips aﬁﬁret@qgréda@t@nktame@mrc aaumeased and

optionally ChdékfiHal [@fct&@tg %aéd:goeﬁ WJ[ :%;E}%L r?e etn;j[}{ §a ﬁplé)(llaﬁ abél{hensth@re is a

appr oxi nat e
s1multanepus adsbtien ﬂﬁthwr%ctc&l’dﬁ (D whiilp tief ﬂk&bﬂaﬁa fehRMs3R tMstadrtidll) the same
level thr gut 151vvt% Preferably, the alkali silicate is a
DGR 1) B AeoR oIt ob aNzz@ulatingoagsht promowhousedland (2)

additionaf &n@l‘ﬂﬁﬁgf ér&% ltJ%Ut?fs eSOP.{tl%Fl ﬁgu ?gf %‘g gllkglﬁ éﬁ‘%?egs ts(n)lpotg? feactor, the

aqueous Sohamhdrelngspmheméd iDa YerherSire”obabovip ksnE t@&bédﬂ%bft@ alThe rate of
sed in_the batch. An electrolyte, such

a
amdulatmgéa&?rmﬁpglﬂl featcoadditions; esn, bej asliustpdeta coptrohthe rsanultamuus addition pH
during thé@éébhﬁnst(agé bdaCabss ﬁpb&&ﬂl(? t°the high shear conditions present already, high

shear recirculation may be utilized, and the acid solution addition continues until the reactor
batch pH drops to between about 3 to about 10.

[0030] After the inflows of the acidulating agent and the alkali silicate are stopped, the
reactor batch is allowed to age or "digest" for 5 minutes or more, typically 10 to 45 minutes, with
the reactor contents being maintained at a constant pH. After the completion of digestion, the
high shear mixing, etc., is curtailed, and the resultant reaction batch is filtered and washed with
Wwater to remove excess by-product inorganic salts until the wash water from the silica filter cake

results in at most 5% salt byproduct content as measured by conductivity.



water) at this point.[0027] Next, an aqueous
aci dul ating agent or acid, such as sulfuric acid,
why@poetshoric acid, nitric acid, phosphoric acPdl/IE2e/005835

so forth (preferably sulfuric acid), added as a dilute

solution thereof (e.g., at a concentration of between

about 4 to 35 wt % nore typically about 9.0 to 15.0

w % is added to the silicate to forma gel. Once the

silica gel is produced and the pH adjusted to the

desi . he .. .
o0s1) S St RAE)cu B ETRALAGER, 8% Falll M chfByions arvin
techniqued) sucleas spran diyenged grodiRe apioepiarus Bilicakehwathe &albbARG wi% to

to about ,100C. [0028] It is inportant to note that )
about 50;y% 0t mpgigturg  Tie siliegymay shendhrpomélieddo obkein greodisized median particle
; Ll ] b bj.ec hi gh shear .conditions
size of BUVEERB6k Tnc 25 T R s SDABCEdp gpnout 20 pm.
ClassificStionm offii eybn shagaivet andiiin PMiOR §BY riifed hidyohideHh Ffbvﬁﬁﬂg increased

. known manner, such as by increased flowrate o
Cleanlng|bplaqﬂt§1§§ wethysi cal mixing in a blending setting, and

th ' ' hear, ¢ [ tioni .S t siqmply. by the
10032 85 el Bpped Ay RE LSO isaRef Putife B iPPaghio®” of 3ot ge
formatiofraad peddigitite D@btioPed fiehBéncdmbeoe!! AnheuiiRAS HIe@ﬁiol?‘bé ay be used,
i reduction in the average particle size of the ge
with sodiginepyléate gesticulashyc prefiregd. sHhen tthe slastralytd és added during the gel

rormasolf 571 B4R TP SEHEL ARl 0L 0210455, D98 MESDEC, e o

batch aqGaUTIBOREORN! TR elefteol$RGRMAISS 88 AiredtBOZIi NV ith bRE of the process
second stage begins after the gel reaction tenperature

ingredients prelimisasety, baing asideil dnalhe yreaciivdi foroerdmue ebe rebdcjrblyte may be
1S, d to the reactor at this point. Then there i§ a
premixed SA A€ol SFek; h Hoofen el opdinar Uit putdlg may be
continuo84l¢ &fetdrad ttd MEBEASoA! Substantially the same |evel |
t hr ou%hout): (1) an aqueous solution of an acidul ating

[0033] adaraddiionto dus kovesieserired pr@fuctidaiptdcessamethntoingiss of pewipitating
yeous ,sol ut.i on cont ai ni.n alkali silicate as is. .

the synttEHe S0P Sijoes. Ch Piskarod of g‘i‘%flh%l’fé’gflﬁé I P@iegresgrily limited

thereto dnd & hRIP@MALY rg%n&fall?b&%mﬁﬁ_gﬁeﬁoinag fdahBd Q\/itﬂ_nﬁ%gﬁétﬁodologies

. of acidulating agent” and silicate additions can
describech dpuetaseple.oinquivr AdB. Phte NoisndyB9%3 840 (BsOSSILA2t )6 7[7M6,4,340,583, and

N TR N R R
oS A St b ek MUAPS N, AP HER) by e
skilled ipethgeart, aveetion3 peanekeysit whidh @3 0fheAtharactédistics néf ale resultant
gel/preci&aé%g i ? %If)%)g)logg ﬂl%lu%g:e ‘Hlte r%’lcqedar}dht?m?rlxgkgtl \Ivhisc’:lhltlhg ?/greim?srreeactants are
added; the levels of concentration of the various reactants; the reaction pH; the reaction
temperature; the agitation of the reactants during production; and/or the rate at which any
electrolytes are added.

[0034] Alternative methods of production for this inventive material include in slurry form
such as, without limitation, procedures taught within U.S. Pat. No. 6,419,174, to McGill et al., as
well as filter press slurry processes as described within and throughout U.S. Pat. No. 6860913 to

Huang.



reactor batch is allowed to age or "digest" for 5
m nutes or nore, typically 10 to 45 mnutes, with the
WO e@eflgrsoront ent s bei ng mai ntai ned at a const apCT/pB1009/005835
After the conpletion of digestion, the high shear
m xing, etc., is curtailed, and the resultant reaction
batch is filtered and washed with water to renove
excess by-product inorganic salts until the wash water
fromthe silica filter cake results in at nost 5% salt
0035] by i ‘ ; LY 1LV [QO3L] .
(0035] T ERCHHEhI PR FE) sBiyeBR SUBRAS (GREIUELEL b b ioiiRmguions’) of
silica gell p@ @réxypitany aconsefult ahigh-olsayingy destahab@siess wslCébrasative lower

. _spray.dryi to produce aporphous silica_ containing
abresiveiRBS TR 50 BB obt W% Srovkrd P or axsiaied and as low as
about 703 Mih§an e L et | il R R h 4

! . .%art i clne siﬁzr!g@écg)? %é@@%\%ﬂ%ﬁ%&?@ﬂﬁ?ﬂ%‘u{%ﬁ%@s lel%ed’ Wgh %egrees of
selectivitijrfellewebin tebms wé esactitiopH, fatkmt onebatioRE) #MOunt of gel component,
hich sh Cl assif.icatign of eyen narrower nedian particle size

1gn shegr &’ﬁ%‘ﬁr?tl%ﬁo%@ti(’% -GV R AP yrealbsiswciure of thei negpiltant gel/precipitate
" peitd ' d _abpoyve, an_.
o 1ca. coglf%ect rglﬁd;fagal%ﬁ%dg e%l%gﬁgﬁoﬁgs% ﬁ&fdéécf o PFPE@FI&E, 4 Jpidpnge product
(relativelip dtigh,gelbarfing datelsomwitndwer ebiagiochalefelt P Eo@pbRRs. 2SThus, selection of
differi ment i oned abgﬁf. Any suitable electrolyte may be used,

titering GopeenigpRimpshilevalse Ulsimate eell propgrtionsfasongdothatpidingshean produce

VoreciitBC ki1RkL Y, [-S: . qurj the | f.ormation step.it
sl LR S0 g P T 5 ol B Bt s
relativelydiigh pelBiclsofil el sartin o restiltsg withtiaweLa gy SFHPAHSs as compared with the
hich el solution). The electrolyte may also be directly

1gh cleaping materilyesariberbakonet he process i ngredients
0036 YL OBk R A5 Bl EBSL O g v 59 and
60% by weidhtuoff theliltabely fommaa geligteciplihiersiatal dbenRERO ARl (and thus the

... the electrolyte may be continuously netered into the
precipitatpd sikicp 6HMPPRIDS 5 Presentiicin dnseunt of five 4036 ve9 Hésyrvdiglt as a result),

s mpe P PSR, RSO0 So gBESE P SLLTF 1 ot

process, fat itha peictges dofedn@boReaRS AR Yoeki Bitiisted NRHRE And Toncrete
al so can be generally acconplished i n accordance

.1t
determingfjopof {inal sraewbeiof egirosertescri bed, for exanple, in
' t. . 3,893,840, 3,.988,.162, ) )
[0037] gﬁggérabjx,gt Hf%)f@n%t}rmgﬁg :tg ’SA‘._)E%_I’%C gp?]-r@?ge\ﬂlﬁagwgaa‘béaswes may
be produtdic tHrp@slAbedeMoa edMadtixiRf £78M5Ke R/ LD &fitablClilicate material
met hods are appropriately nodified to 1 ncorporate t?]e

(wherein gheaci¢ 695acatraignt, i egueois seutibn,bie faympSetoi 25t %l phuferable from 10 to
cti %?e araneters i G
€

(L i.n.the t, I ) af f ect
20%, and?ﬁd&e gﬁeg?r'gg{yeig(?rg?lioctg 1 go, taﬁ‘é enfration of the 51Hcate starting material

is from 4 to 35%, also within an aqueous solution), to initially form a silica gel.

[0038] Subsequent to gel formation, sufficient silicate and acid are added to the formed gel
for further production of appropriately structured precipitated silica component desired for a mid-
range cleaning composite material to be formed. The pH of the overall reaction may be
controlled anywhere within the range of 3 to 10. Depending on the amount of gel initially
formed, the amount and structure of precipitated silica component may be targeted. It has been
realized that in order to provide a mid-range cleaning, low abrasive material through this process,

the amount of the gel present during the production is from 10% to 60% by volume of the batch
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gel /precipitate silica conposite include: the rate and
timng at which the various reactants are added; the

wo eaoel1g750f concentrati on of the various react aPCB[B2IR005835
reaction pH, the reaction tenperature; the agitation
of the reactants during production; and/or the rate at
whi ch any el ectrolytes are added. [0034] Alternative
nmet hods of production for this inventive materi al
include in slurry formsuch as, without [imtation,

(preferaby GroedO%stot 3BIGN andvithd hRokhtSHf htipithied sﬁlcﬂ]l? foff 408215 90% b

el al s well as filteer press slurry

volume %%f‘c%%@reé@rabbfs@m 9% @i &fe)n and t hroughout U.S. Pat.
[0039] I\@rog&?ogﬂg’ ﬁl%l%'\{e o gn%igrlgg’g ?agl}qlﬂgg\ggeertgrle\égoltlatgds I3111l<J:z;1 combination

co rrp oSt
generally’ leoebha ﬁﬂl brdp%rtﬁs |vi/1ﬁﬁn g%st %@ﬁi% HcE %ﬁﬁ&l@ﬁc&h@g bresented below

usef ul hi cl eanin ent a rasi ves w
within tl}?o?’Faé‘i‘PA?ﬁ)v eRBé\/\éRelabV@g)amneAbraslmi lvaluesv oRA most 130, preferably

f d
between 737 86 THANE 11, w3l I Te5h T PR sork0 millin heomngangts. T 1o 1.3
[0040] | ﬁ\lﬁ@el/pféci@&ﬁteﬂ%ﬂ%c Sdbhgfdsﬁésn&* the %&%leﬂ%lv?ﬁﬁog%ggf&t Sif @bsorption

reac

selectivity f
values 1nrt£ea€qng¢,pf aboig éﬁttpatbpmn]szo araferably abogel0 ©OAHANETY, .mdie Eﬁ‘eferably
as a result, overar |

about 50 g{hﬁ%@% %@%ﬁfé?ﬁ‘#ﬁ@r glp'ta%m'et Gé)éplag?‘gc& Opitate silica
[0041] C(Trhie(gé]/ﬁremﬁﬂ&tﬁdl kil c@iﬁﬂ@sﬂ%@ &6f fﬁ(: Ipee[%g;{lt 1€1lve foR %%ﬁé 8TAB values less

h produci ng a m d-range product
than ab0%|49aﬁre#gablﬁmﬂsn et tangemﬁ ab@l r%atei about wqir&)eramy about 12 to about
ection of differing

25. Slmﬁzﬁﬁg % g?ﬁ)rsﬂgﬂatﬁ@' selg:\geq@lblmttqnnq;@(é hged impioyed toptiesd,and clarity
properues;ﬁﬁﬂlﬂas%ﬁb@ﬁluhhhélﬁstranﬁ?ﬁsﬁg\%q% fea&e%SJ daf I&&'gl%l?t E e\%étls q % within

onposite materials o range c eah

a refractivy glex tof faame abdut ¢14aRitw ealby}uhllgBS PeAdditbgallyl I\&mhcfe%'t R optical

s th r _abr roperties as co
performarled %1 ﬁﬁléprﬁ?lﬁﬁatﬁ? &lifp ﬁ@ng@@@ﬁm assandadey @ﬁj@ﬂa@tnmﬂbat 1s sufficiently
low, such[ tHaBGhe kDicatdahspeLh 9Bt ¢ he CO

is pr esent | nha?}é:élﬁrr“g%ane{a t% nlg%g}l taﬁ%t %@F‘S‘HP having a
relatively bfghtq@gcqm[matlwabﬁwwﬁ oSlIEidn@lek ipmeaké Ringd b aﬁéd‘c'lc@Z to about 1.455,

ter (and thus the precipitated silica
pleferablya%ﬁgtoﬁléﬁto ieg‘ésn in an anount of from40%to 95%
0042] bpurvRk I or.tant to
00421tk aht é‘%f&lﬁﬁﬁé shkn sblurfies RS Bovt Btpecavor availabiliy
as compare i oidica earainaf attlsastraBs) Praferably St leak P89 AR R&E ?ﬁ&%ﬁgﬁﬁa’[ least
han

85% noted above are nerely best estimates, rather
o concrete deternmination of final amounts of conponents.

[0043] The inventive in situ generated gel/precipitate silica composite materials described
herein may be utilized alone as the cleaning agent component provided in the dentifrice
compositions of this invention, or as an additive with other abrasive matérials therein. A mixture
of the inventive composite materials with other abrasives physically blended therewith within a
suitable dentifrice formulation is potentially preferred in this regard in order to accord targeted
dental cleaning and abrasion results at a desired protective level. Thus, any number of other
conventional types of abrasive additives may be present in combination with the inventive silica

within dentifrices in accordance with this invention.
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[0037] Cenerally, it has been determ ned that such
specific md-range cl eani ng abrasi ves nay be produced
wo boooagison net hod of adm xing a suitable aci d BeIB2009/005835

suitable silicate material (wherein the acid
concentration, in aqueous solution, is fromb5 to 25 %
preferably from10 to 20% and nore preferably from 10
to 12% and the concentration of the silicate starting
material is from4 to 35% also within an aqueous

[0044] sdDthei anich tbrakine t patibhes f HclidR, Sfol | GGl - 2h&0RFBhout . limitation
reci itasabsleﬂllixgm to gel formation, sufficient silicate and ’
precipitated.;caledim carbgrate {(RCEh grqwdrmalbiuye lcatbonaté (GE€BRrdicalcium phosphate or
its dihydfo i 4 iately structured precipitated
s RO, Al 081 T e PR bb led i o
itself, and offpoy istrectort & well), berl#He tiaMimmddiodine &T%% ;%}E(gph%\gﬁ{a%,lhydrated
alumina, | &2 t.|%ln n“fay .be controlled anywhere W thin tThe range

> of AP 1 8lunpBHentiselgblsn soBumnoumetapbdsphete, | Mhsoluild y potassium
metaphodo@51aE and.structure.of precipitated
) P Osfgi I ag’s‘é%“ﬁ%oﬁ*éﬁﬁ&% BEpopdiey gireanium, Sicale, itwminuan silisatg, chalk,
entonitet Ipatticiifateo tsbemoteRiny Pshiieaml it 'R e hatel

tab asi v% pat eri alﬁgtr hr oug% t hi srpsr o%ggsc,%bﬁdﬁﬁ)ee %’,ﬁtoehl%rg lg?own toa
person olopdingry|skijl dbeiertdur i ng the production is from 10%to

00451 69%.Db ; of .the batch(prefergbly from20%to 33%
([1 | a%t eé)f)gér?gﬁﬁatte c§fh°6r g%rpbqn@f;&édfegqr%eg aahoyes vhenqowerperated into
entifriceQ@¥poyitivas UkBanOdbrashe, Rabebent BY r P40
e 809 [0039] Br oadly, the inveﬁ?%ggtnﬁaﬁlrago%gzétgaar?PHthO% by

weight, nf@g}eigrﬁ @@tha@mdatﬂgﬁut il@_é{: ﬁp nﬂjjouatBiSt%] gge?yeifrgat,| parbienly Rehen the
dentifricef roperti.e in atest dentifrice .
entifrice, 3 & RUMEASR' Dol dealitrics tPish lgonientornulodiqnsincemorating the
abrasive BBAPEIREdAL bF ehiPERlEMioAPEGRIAR € it 130 '
. _ preferably between about 80 t)(%ﬂ%géggtéof%,lsgv&h?ﬁi%ilOWé?g Fossible
ingredients pnbegtative amunig therieof GHemramganoft %9):7 to 1.3. [ 0040]

The gel /precipitated silica conposites of the present

i nvention exhibit oil absorption values in the range
Ingredientof about 30 to abouy{y,dgQ, preferably about 40 to about
Lioui é,lo, nore preferabl’y about 50 to about 90, still nore
1quid VeBielter abl y about 60 to about 80. [0041] The

h I cipitated siljica conposites of the present
umectant?ﬁ\ﬂeog{lfon have CTAé"zfgl ues | ess than about 40,
deionized praefrer abl y wi t hi n tsbg) range of about 9 to about 35,

. preferably about 12 to about 25. Simlarly, the
binder(s) ge| / preci pi tat ed si0l5-28 conbi nation al so have i nproved

ticari jcal and clarity properties, such as maxi mum | i ght

anlcanes? 'g#}sm ssion of at %Ilé%(gt 25 % preferably at |east 40

chelating dfemd £hi n a refract gwue;d ndex of from about 1.432 to
about 1.455. Additionally, with respect to optical

“silica thickener 3-15
~ surfactant(s) 0.5-2.5
all abrasives 10-50
sweetening agent <1.0
coloring agents <1.0
flavoring agent | ' <50
preservative <0.5
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performance, the gel/precipitated silica conbination
has an index of refraction that is sufficiently | ow,
waeoewb/1415at the silica can be included in a traPCpEB220o005835
t oot hpaste conposition having a relatively high
concentration of water. Such index is in the range of
about 1.432 to about 1.455, preferably about 1.435 to
about 1.445. [0042] Further, the gel/precipitate
silica conposite materials have relative flavor
[0046] aviiddaRidni by nded SRFRAHES blabfR i€ 8Skunction wi
50% preferably at | éast ngg%%ﬁlgr?d%ngézcgglrde eelr?stgglnsééli]uncmn with
other abtagiys tmaedels,[ MOU 3k predpitatatsilicaesilica gdlt dicgleinear ph&@phate, dicalcium
el.{precipitate silica conposite materials described )
ph°SPha‘%e‘L‘@‘? atﬁagalslé%ffrq‘f%%ls%}e=a?ags§gmagyr9w@seh%n¢m@mg éRlcined alumina,
aluminurfl OSTREAE NpreBipR¥icdeshd Brdua@ bl £4 | tf Qf '
this i_nvfént ipgn ,e or a? an a%g‘?t I;nveér\i/;vlgrtlal%@’gﬁ %Zkr’ %%r?ga{lslégvé’ articulate
thermoseftingetesiak gnd otheeswitable abradive matetialshiemomwmvie it peréon of ordinary skill in
the art conposite materials with other abrasives physically
" blended therewith within a suitable dentifrice
[0047) f qhMdlR{ohOB the 2BRERBLLA r L3, Tegard i n
] order to accor d _targetoegl(%eelﬁigﬁfeq%ﬁlgg‘hqeﬁaa}gélgoﬁgtggﬁ O or more
organolepticserihancing agentesOrgahopeptit @ahanetng fpeats. indlnas hu@Bdtants, sweeteners,

unber of other conventional types of abrasive
surfactan dgfatVP’ﬁ?@gS: (FRVPTRES id sBakening caggnisn &also somptimes kgown as binders,

, orisPp AR oh i i fik b % a rdance wi.th...
sums o A Bl PRRRERTLLET LSS Tr 0 BIOR L
well as prewntidg  thé dentifeayitam dyidg Wt @ifitableMuddd@Ms include polyethylene
Iveol (&L ﬁl tated.cal cium carbonate (PCC), ground cal cium
glycol (& 4 yg %ﬁyeof rentqmolgcylag nyveigbish haropylene iglycolli Blyderat églycerol),
cerythritolf Q¥1 . ’ | f...and of any structure),
erythitol, REEY, SHAE SnBtiol Meft bR Bnd o BRGe Rl Pfrch BRI, oo well
mixtures of thest compamdeaeTlypicaPritls b€ huibdtaits 4re SoRdbees 205#% 8 Fbout 30
Wi% of a DYL2 hosphat e, hydrated al um na, cal cined al um na,
oola; 3551 OTYWYSIIGM et aphosphat e, i nsol ubl e pot assi um
004 | lL.ubl e nesi um car.bonat e, .
100481 TSeRERAGKR 1 Fbe A0RA' Y MCioTRRRSE EPpatoR fiingbart = pleasing taste o

the produbie riuitableeswaetntisdttiadesdcligi G e bdditg, p&sdsisn ap 16Ul Eaccharin),
I tabl e abrasive materials known to a person of

S
cyclamatg, kje@i HAPGIUBK Natassiym e calcium [sgloy Sicesthemgel) thaemiapit a¢ohisperidin
: PN L nat | escribed above, when incorporate
B3 TR B0 R 0P B0 SR BEBAE BT
[0049] pBedenintatare dse¥ah e EdRPBsARAY o> el re@g}ﬁuﬁlvé&?/%g%@ tgnake the
0 Dy

- . weight, nore preferably from about 10%to about
compos1t1W@§ gire cpametically saccgpteblenThh eurfactant is preferably a detersive material

which imparts to the composition detersive and foaming properties. Suitable surfactants are safe

and effective amounts of anionic, cationic, nonionic, zwitterionic, amphoteric and betaine
surfactants such as sodium lauryl sulfate, sodium dodecyl benzene sulfonate, alkali metal or
ammonium salts of lauroyl sarcosinate, myristoyl sarcosinate, palmitoyl sarcosinate, stearoyl
sarcosinate and oleoyl sarcosinate, polyoxyethylene sorbitan monostearate, isostearate and
laurate, sodium lauryl sulfoacetate, N-lauroyl sarcosine, the. sodium, potassium, and
ethanolamine salts of N-lauroyl, N-myristoyl, or N-palmitoyl sarcosine, polyethylene oxide
condensates of alkyl phenols, cocoamidopropyl betaine, lauramidopropyl betaine, palmityl

betaine and the like. Sodium lauryl sulfate is a preferred surfactant. The surfactant is typically
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dentifrice is a toothpaste. Overall dentifrice or oral
cl eaning fornul ations incorporating the abrasive
W@ oimp0sistT ons of this invention conveniently CREI/IB2009/005835

conprise the follow ng possible ingredients and

rel ati ve amounts thereof (all amounts in w %:

I ngredi ent Anobunt Liquid Vehicle: hunectant(s) (total)
5-70 deioni zed water 5-70 binder(s) 0.5-2.0 anticaries
agent 0.1-20 chelating agent( s) 0.4-10 silica

present ihMhe€ k@D edre 3oé§o§ﬁéﬁsa&tttﬁé‘%fe%ént%\ﬁa‘n%oé iy aﬁgﬁlﬂsdf\éﬁéut 0.1 to about
o 10-50 sweetening agent <1.0 coloring agents <lI.
15% by weighbipreferablyeatout 0.3%:. 10 abretsidt by tweight <sich BOGH] about 0.3 % to about

20/, byvgeq itti on, as noted above, the inventive abrasive could
’ e-used in conjunction with other abrasive material s,

[0050] SUElRv@$nda8&itPidpRbRsIS ichh AR addddl o i ' :

? phosphatgg,agégii cgﬁ) ci umyzﬁ%)ﬂép ata ‘Z‘kj i E@ggg*%{cgcég%c@ﬁ#nmn& Suitable

flavoringragendy insdude, butahrei noh lyited hgsghaf evintatadesny ail sfp&ipessint, oil of
. al um al.um nu iljcate, ,precipitated and ground

Spearmm?’aﬁl?i ‘{}?ﬁaé%?frﬁén%g?ﬁ c‘?fa‘FlRYe’ HamRasm, @nctiale; meapfholethymol, eugenol,
eucalypté1D BmERS S4B Gnd S8 LR asi ,

P material s no&m%?%)e?gu%gggﬁgﬁrb%# or (lﬁsﬁtgra?/id% 1??1&'%?], A& notes, etc.

These flavoring] 4poutE] consisadatinically b6 nikerabsRsiisleydeqiReses] estéfephenols,

ntain one or nore organol eptic

acids, angﬁﬁéﬁ?&{clr}%%@gﬁ ?a. (S’%e’géﬁ@'}oé%ti c enhanci ng agents

01| o S s MBI AR ABAAREE o pgtct. o
colorantssayerstlpeted fikmonwborasts ppdeed by appropriate regulatory bodies such as the FDA
and those listed in the European Food and Pharmaceutical Directives and include pigments, such
as TiO2, and colors such as FD&C and D&C dyes.

[0052] Thickening agents are useful in the dentifrice compositions of the present invention to
provide a gelatinous structure that stabilizes the toothpaste against phase separation. Suitable
thickening agents include silica thickener; starch; glycerite of starch; gums such as gum karaya
(sterculia gum), gum tragacanth, gum arabic, gum ghatti, gum acacia, xanthan gum, guar gum
and cellulose gum; magnesium aluminum silicate (Veegum); carrageenan; sodium alginate; agar-
agar; pectin; gelatin; cellulose compounds such as cellulose, carboxymethyl cellulose,
hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxymethyl cellulose, hydroxymethyl
carboxypropyl cellulose, methyl cellulose, ethyl cellulose, and sulfated cellulose; natural and
synthetic clays such as hectorite clays; as well as mixtures of these compounds. Typical levels of
thickening agents or binders are from about 0 wt% to about 15 wi% of a toothpaste composition.
[0053] Therapeutic agents are optionally used in the compositions of the present invention to
provide for the prevention and treatment of dental cares, periodontal disease and temperature
sensitivity. Examples of therapeutic agents, without intending to be limiting, are fluoride
sources, such as sodium fluoride, sodium  monofluorophosphate, potassium
monofluorophosphate, stannous fluoride, potassium fluoride, sodium fluorosilicate, ammonium
fluorosilicate and the like; condensed phosphates such as tetrasodium pyrophosphate,

tetrapotassium pyrophosphate, disodium dihydrogen pyrophosphate, trisodium monohydrogen
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guns, or stabilizing agents). Hunectants serve to add
body or "nmouth texture" to a dentifrice as well as
w@e@9gastsing the dentifrice fromdrying out. SuPCHIB2009/005835

humect ants i ncl ude pol yet hyl ene glycol (at a variety

of different nol ecul ar weights), propylene glycol,

gl ycerin (glycerol), , erythritol, xylitol, sorbitol,
mannitol, lactitol, and hydrogenated starch

hydr ol yzates, as vveII as m xtures of these conpounds.

T c AetARb 0 0 .
py ophosg%gﬂ& fc)dl}saﬁ%hﬁqfa 5 fosmeral: %h%%%,p%@?%ﬁl%gﬂ féx}ﬁ‘pérép%osphates,
antimicréhigle igerts $unhayasb aicdond bisguﬁﬂi&ei ofvich pas ik x e odilérheKidine and
chloth }ﬁ%i Wgart a pleasing taste to the product. Suitable

orhexidfpcgllponate; ehgimgssuEh achrpring brosaelaigaglueranpydass.camylaseodexiranase,

mutanasé; élip‘ébéé %ﬁg@{idjﬁgeﬁ ggg %kc?é%é? }é“gf[?] %%!]IHQ?II Oéoaﬁfdulﬁgé such as

um saf
benzalkonemln |chkmE1de dBAG)J beterethohiahc olilerid@ (BDO), de8dbyridinium chloride (CPC),

hi | |
and dom i frixRiles Mgt comb ch s b eter eingsibrlde, B stammous fluoride;
sangumaﬁQ MRASE 5M§ax%1ﬁaﬁﬁe p{uﬁ?ﬁgt 1’ ga% é%?ag%aﬁ%nqalm%enhhol thymol, and

conposi tions re cosnetica
methyl sslinylae;t anine ifhiopided; @eﬁiﬂldesamdethé NikeVer giiti Ahgetf @By be used in

to the conposition detersive and foamn
denﬂfﬂ%gg%‘@iaﬁlpé%sméu iof #psankinationcat artherapguicallyf safeand effective level.
f
ose) SRR AECTRAD LR Obe ONE p30L) D', BRBATE: efche prsem

inventiorago s petiven |ba¢téﬁi11 gudvital SuitBR PREQAEEH aPFRTENSfor use in oral
sul fonate, al kali metal or ammoni um salts of | auroyl

compos1t§g),scs§g]p ﬁ%fr@thymara@poguopgl@a@bm pad sqdiyalbenzaeyd may be added in safe

andeffecﬁ%ﬁ&%hﬁ@te stearoyl sarcosinate and ol eoyl
sar cosi nat e, pol yoxyet hyl ene sorbitan nonostearate,

[0055] | Sﬁﬁ:t dmtifices Ad]dsad hafefh maP@lsen Vasty be salifioRs %g%cﬁents such as
| aur oyl sarcosine, the sodium potassium and

desensm@flg, &afg@ntgmhﬁ@lrgaag@ts;fothm gme@yprevdntatyzm ageots) chelating/sequestering

agents, %ng‘y Fﬂxﬂh L (i1 rcféo Sp::rg et n {hpli]a%élgébﬁ(gdc%%]sd %Egrﬁs © %paclﬁers
antibiotics aaﬁtaeﬁzé@w@ O&idyniégt ?H'“t%ntr@? hgenttsy |ox‘ftﬁ£1ﬁg NSett da:#tf&‘ildants and the

|'i ke. Sodiumlauryl sulfate s a preferred surfactant
like. The surfactant is typicallypresent in the oral care

L e R -
The watePisefembBOQI6ni2 M4 ﬁ‘\?e' (ﬁ’hﬁlguﬁﬂ&h The tJt{il%(ﬁ‘BPb‘f thefgmé? dentifrice

to about 2% by wei ght Fl avori1 ng agent
is usuallyofsemaabant § vaimicheboad dédvt%) oﬂwtelrf iseful ciirp mlsnckenansfor utilization

within suag?tt%ol%pag{el @Tﬁ\lllélﬁgl? gagﬁlrgitegqs: 3{1 ]gtl?ry-gggﬂgj grﬁa%{p e gg{orrl»;;ows tpreedmpu‘ated
silica such as ZEODENT® 165 silica. Other preferred (though non-limiting) silica thickeners are
ZEODENT 163 and/or 167 and ZEOFREE® 153, 177, and/or 265 silicas, all available from J.
M. Huber Corporation, Havre de Grace, Md., U.S.A.

[0057] For purposes of this invention, a "dentifrice" has the meaning defined in Oral Hygiene
Products and Practice, Morton Pader, Consumer Science and Technology Series, Vol. 6, Marcel
Dekker, NY 1988, p. 200, which is incorporated herein by reference. Namely, a "dentifrice" is " .
- . a substance used with a toothbrush to clean the accessible surfaces of the teeth. Dentifrices are

primarily composed of water, detergent, humectant, binder, flavoring agents, and a finely
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spearmnt, oil of sassafras, and oil of clove,
ci nnanon, anethole, nenthol, thynol, eugenol,
weewallypvol , | enon, orange and ot her such fl avPeT/1B2009/005835
conmpounds to add fruit notes, spice notes, etc. These
flavoring agents consist chemcally of mxtures of
al dehydes, ketones, esters, phenols, acids, and
al i phatic, aromatic and ot her al cohols. [0051]
Col orants may be added to i nprove the aesthetic
owdered MRRIR Suipt e .
PO T o S ap A b A dL RGeS be an abrasive.
containipg dogage doryn budiedivesn hnthsaridseageid tarthe tdedse Démifack Fdimulations

contain 1&1gr%pg:u{§ \@f glﬂgﬁggg @nd e rrtrfraira @f&'g&@laé@péﬁ&ﬁ%&%tégce formulation
(e.g. anti¥bs aghtPSfendye §od1{ugoﬁ’gdnd-gh 'sséﬁﬁ?l' ?%)esﬁﬂﬁgg Sﬂasf"oﬁnéI a%erlﬂs such as

inthe dentifrice conpositions o
SaCCharllil)nventl on to provide a gelatinous structure that

[0058] ilizes t oof hpast e agai nst phase separati on.
QOPEOHHS W@n?‘?fg togfapaste i(dentifides) spropexiies me@wémlr herein were

@t Aar I t u kar a
measure & efdg];gl“lgaxglgg | 1?18%%’%6? . gﬁigllgxgse? h na’f‘hef"I %?(l[{}lrlg% % naireél of silica is

determingéh by ilsorptiom GfoEEAB, (C&ﬁlﬁﬁlmafhygihmlomtﬂlﬂrbrﬁlﬂ[ﬂ@i Bﬂ the silica surface, the
magnesi um al um num si l i cate (Veegum ;

excess se?p%:a!l @2&&51%%1&%}&}%%6&%@ yatgtgq{@@aylth sttt riauryl sulfate using a
surfactar§ 8 e@ttrd)d’é’ Stb%&ki%lgf '63.‘9 g glh%éﬁl & cﬁﬁrﬁ eglre}l)vgllgﬁ%cg%nd placed in a 250-

car boxymeth roxye
ml beakehy'drtbﬂﬂ)ﬁlﬂﬁmal adeAB l$bIIS1en (Isssdg/qzxxa i&ﬁ'to%ﬂ[ |9LU 2S§2), mixed on an

h b I
et R S M B L Bh oL S i B iraspe mlof 10%
TRITON”XH@D@' is aa[ﬁlﬁe& YOUNGRT & t%%, D Ssglg%a h e ct Erl@?)fngal'l’ la%r\s; effhe pH is

as m xtures of these
adjusted m 3t0h3 ﬁlml:h og HNgE01 andtheigedniich ﬁrtﬁreftécp%tﬁhp@'fOOoM’\ﬁoéium lauryl

16 bou % of a toothpaste conposition.
sulfate uﬁ*ﬂgraaﬁ Fa@t %&@Hpge éBgn]@ﬂ Sbl&[ﬁ(plyDEE dd dqbpmm@ the endpomt The
CTAB VeﬁQéTEQﬁérfé a4 fr{)gletthg 3 %ante bg%l ee%tgl% gd?ckgo uglon and the sample

he preventi on an rea

solutwan@mabsﬂ)qmcml di sease and tenperature sensitivity.
wi thout intending to

s, of ther apeutl C agents,
[0059] mﬁ WF?PW@PUO&# walpes, atej measyindr using thaucub ast methodmas described in

ASTM DRk e R0 FATE 28 IR SRR o T e s by rubbing

with a s;fatu]lzD bh desmeablisufadd U105 btiff GALS-1ik8IFRBRI i Tormed. By measyring the
ugrosilicate and the |ike; condensed phosphat e¥ sucﬁ

quantity 8 ol eAwEd U ey lﬂdizﬂﬁt@smétl@ whéhr ‘af;ibtcadswhﬂn spread out, one can
m.di hydr o hosphat
calculate @rfé gfg 2&%§<ﬁ£ﬁ%rﬁ 3 Hfgr gdgﬁ p?lll I('jlp Sﬁ% ieh ?epresgnts tﬁe volume of oil
required thett iuiIvyehgta i bﬁicﬁ&o szﬁtﬁm%%ﬂﬁﬁ%ﬁﬁﬁﬁv@ Zapacity. A higher oil absorption
trimet aphosphat es and pyrophosphat es;
level indicates a higher structure of precipitated silica; 51m11arly, a low value is indicative of what
is considered a lower structure precipitated silica. Calculation of the oil absorption value was

done as follows:

]

ml oil absorbed X 100

weight of silica, grams

Oil absorption

Il

ml 0il/100 gram silica
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antim crobi al agents such as triclosan, bisguanides,
such as al exi di ne, chl orhexidi ne and chl or hexi di ne
wW@bkwoosEdE; enzynmes such as papai n, bronel ai n, PCT/IB2009/005835
gl ucoanyl ase, anyl ase, dextranase, mnutanase, |i pases,
pecti nase, tanase, and proteases; quarternary amonium
conpounds, such as benzal koni um chl ori de (BAC),
benzet honi um chl ori de (BTC), cetyl pyridinium chloride
(CPC), and dom phen brom de; netal salts, such as zinc
0 ci nakl . L de. . lyoride; . "
L0060] B e i et i R RRRMEL AP AR sayplont aser g
scattering instruamnearaiblyip fiokn Horba hstrumehtsBboth@hsl PeRASWania.
0061 sa,lgglcyl ﬁ e, amne fluorides; peroxides and the Iike.
[0061] 1, Zhe; e ﬁ%leg}g@ﬁlﬁge ahihepavenivg silisademepsur¢dratilizing a U.S. Standard
Sj [ .ngl Ny onhi nat.i.on at . o
fove N B3 b 47 BT 22 010071 b GRTReP Tl Sheedt mipgipt) by weighing a
10.0 graifr sasmple/tt the @saremy). opam Heo GRidupihy/1 adaeHatmitdd@ixer Model No.

30. ad .conposi.tions of the present invention to prevent
» addinganpgexinately b} ml oiliptilias er dsiamizedwaatenead stipprathe dlufryrfor at least

. ' iti h t hyl b .
O T S
the screean d\djfidt attérvepray 0 DOt i abdORBY ditb@lydsHdrddnl B Bvo minutes (the spray

h di scl psed herein may al so a variety of additional
cad Sh%“@b% ¢ld rbeuisionn toasix jaehes sibove thegsciaga relagh). hBaish i residue to one

: ! i reventative ent.s, . . . ..
sde of tROEALGH aufl BELEE 30 P nBIRTbE VR AL viipongisttidher defonized
water fropt etweishiag bottherLeaBahd Poradiab At sahbd Ml @8R the clear water. Dry

opacifiers, antibiotics, anti-enzymes, enzynes, pH
(convectiog aven|@ dgBHe or uadirdniraned cvge florsappaor. il6xhidgrios] amhweigh residue

1yt Lke. [0056] Water provides the bal ance of the
onanayt’(i:%ﬁ%%léxﬁer on in addition to the additives nentioned.

[0062] Thelolairetr Lessphah9 i orias o efuRadilfch 88mBl weight loss at 105°C
impurities. The total anount of water in a denti %rl\ce
for 2 hoyrs. ubirapHyvaues afathe ueaciontixtuen b weidh Yatstirnf) enedwrtered in the

present S &0 FORABIEITB o Pt B8R g "

[0063]  eXSvARINE subAwRBHRHE WS BidaBita ity Loplihd »
ZEQODENT( rz 165 silica. O her bgr é]?l g{rlértggtyafﬁ%lﬁlg(ﬁm concentration of

silica sluppriperiicelln @B ssiili¢acaetcaieior hdBg day)sadtplERENTwdiGiBedant Oone-quart
s PSSR i Ao A ST st of
deionized3wats, widl addae‘é-. FhHé. S_IIEI%PWJS TMledPRE PPEES Hlfin\géeyf i%}rl]een L thl.enslurry was

i nventi on, "dentifrice” has the neaning
transferredy t9) a 13p@imahgraduated cylinder and the cylinder filled to the 250-m] mark with

deionized water, using the water to rinse out the mixer cup. The sample was mixed by inverting
the graduated cylinder (covered) several times. A conductivity meter, such as a Cole Palmer
CON 500 Model #19950-00, was used to determine the conductivity of the slurry. Sodium
sulfate content was determined by comparison of the sample conductivity with a standard curve
generated from known method-of-addition sodium sulfate/silica composition slurries.

[0064]  The Relative Dentin Abrasion (RDA) values of dentifrices containing the silica
compositions used in this invention are determined according to the method set forth by

Hefferen, Journal of Dental Res., July-August 1976,55 (4), pp. 563-573, and described in Wason
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Products and Practice, Mrton Pader, Consuner Science
and Technol ogy Series, Vol. 6, Marcel Dekker, NY 1988,
W@ 200200750Whi ch is incorporated herein by referkPeEB2009/005835
Nanely, a "dentifrice" is " . . . a substance used
with a toothbrush to clean the accessible surfaces of
the teeth. Dentifrices are primarily conposed of
wat er, detergent, hunectant, binder, flavoring agents,
and a finel ypowdered abrasive as the principal
U.S. Pat.nBlogdiyeynn,ss3, - tifd 1 £821 SHEORRIfCLE; e
. abr asi vggghstggi rﬁ’ﬁzg?ﬁlgsgg&e Lf’gzrfﬁ?%%r G]gjec‘lﬂi @‘Z@fchgm% afid patents are
incorporatad hershr hyersfeagent s to the teeth.” Dentifrice

foryrul ati.ons contain, i ngredi ents, which nust be )
006s] L eoF@%‘én%}FW@&$4Fé8%&§r CaTmRARt s s ttmga«ﬂlé(rﬂ?qpquﬁﬂem terms of
Pellicle F}PéamﬂgaRhﬁ@ (g}jeélﬁ”) e carpe ?’C?ﬁg S Sn GRS ah?e% 3:18@1'&5 ﬁf 4 dentifrice

fluoride, sodi um’phosphates, avoring agents
composigeit thgmiony pelliokSHn fbm aebitousles fiked Brushidg toRliiRas [The PCR test

. AHdentifrice ropertjes _described herein were measured

s des"“é\e ok g&%‘? ?{Eﬁf’ OfiStgn Pl PepiificeWOs K. Stuskesnset ak.naiDental Res.,

61, 123650Ur1HRE. RDAC RSl ' sorption of :
AR PRI R Rl () BEIGE b BBl ] gBhcenteason

of the cogpofienteof thh dewtifties sompaitiai @ARBHITEDANlutgatd @iiland

0066 dgg erm.ned by titration with sodiumlauryl sulfate

[0066] | Prapertiesteiatingita e gal érothnegis clasiBaueh entefipctiveindex Mdshaze were

determin8d & fodlblkca is accurately wei ghed and placed in a 250-

- beaker with 100.00 m CTAB solution (5.5 g/L,

[0067] adjustied step ipthAs@ingeRhotiveiin@sk ORI'YAnEHELEE bElig ansmission, a
f%{laten/for 30 mnutes, then centrifuged for 15 m nutes

Tange ol ycept ISRk ohdions (grout 49) ™R Powared 80ty thesrefatibe index of

erhat ant. i-n a 100-nm .beaker
e ol S el PYRETALSR 08 o e
the exactsgiperinened and Istdetdreined tynthe 1QhARIM meEths M Abishtement. Typically,

h ul fate usjing a surfactant el ectrode (Brinkan

these Sto‘i‘l sRlugtons piLhl coverdbe wngs AE7Q we Yetodibivhte glFereinGi ABiteralToaletermine
fractive cal.cul romthe difference between CTAB

refactive b e 4 Eaftiof REPGee! UGS % Pesdiehy placed on the fixed

plate of aaefractpicn (ADBDSOR efrb@obler BRFIRI POAN). TRL %igieégfgﬁ)rl]ateA és_rﬁ;ed and

1 . WE@sured using the rub out nethod as descr
ocked injgyplace. THieslight spigree pad Isfiwei@mster arqswitaieploe and thd pefragive index of

eachstanhérﬂ%?lﬁﬂoﬁ’ﬁ re%th silica by rubbing with a spatula on a
sSNDOo surface until a stiff putty-like paste is

[0068] Lglii/tg&gpar@bét TRAS Botthg, ewéqbﬁrdaél‘}‘ﬂsze%ié%d aﬂ%.lo—l-y-@@lfi l{lg O B inventive
gel/precipifgte éﬂi@gggrgdlﬂlrcnh?%llétr géd@ll I(:Wai;\k/)\/lslér(b%% \m]e nuxfs ggcehah&s%lézt’ive stock
glycerin/v\?é.télj s%ﬂitltorr]ﬁfo\{raﬂrgfucw\izvﬁg measured oil tagsowtleonva logfg? 5(()),ftheo ’gelst used 1 g of
inventive gel/precipitate silica product and 19 g of the stock glycerin/water solution). The bottles
were then shaken vigorously to form silica dispersions, the stoppers were removed from the
bottles, and the bottles were placed in a desiccator. The desiccator was then evacuated with a
vacuum pump (about 24 inches Hg) for 120 minutes and visually inspected for complete de-
aeration. The % Transmittance ("% T") at 590 nm (Spectronic 20 D+) was measured after the
samples returned to room temperature (about 10 minutes), according to the instrument

manufacturer's operating instructions.
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required per unit weight of silica to saturate the
silica sorptive capacity. A higher oil absorption
wo eaoel1475nmi cat es a hi gher structure of preci pi PEr/E&R009/005835

silica; simlarly, a lowvalue is indicative of what

Is considered a | ower structure precipitated silica.

Cal cul ation of the oil absorption value was done as

follows: O absorption = m oil absorbed X | QO wei ght

of silica, granms = m o0il/100 gram silica[ 0060] Medi an
[0069] paFltei ke Teingittamcslewas MinBRRkrddS I RI e MATSHVEA; 0
& . qui valent laser |ight scattering I?enst r urrlevht pgo\(;lgtlctlg’%l%?eém/water
1spersm§§ ¥Plasingyan algglpt gﬁgart]qhsdls@nsiom\h?‘/a,qﬁaem n&gdtt\tamﬂaee}dlir_lg the % T at
590 T 0 5 shr ue,of _the inventive silica

Vs %e*%ghuﬂg S PR it aaogfi?(g?caé’t aFfafed pEangs, vs3 RS of the stock

solutionswistdwd plotted 0R a@irf@. OBk refrRG R I 'deEe ‘r@&ﬁﬁ%:_lpgﬁczuctt was defined

steel wre cloth) by weighing a gram sa
as the pogitign td dheplotied pealr maxionio (hherdinpteaf X-halud) oieel% Transmittance

' ' . . . addi ' |
o e S PR O 0 TR
[0070] sl urThe f%rHade dfe@steldar BeD ool ARS8 rméagﬁegibggagﬁ%?ﬁ%&gr Haze-

the 325 mesh screen; wash out the cup an
Gard plug, fisgrupmeat. s theHaze-Gajdiplus i b etatiopagyintteurdéht RiebigAdito measure the

|rectl.y.on screen for two mnutes (the spray
app ea_ran%ggg%?géo a4, of il Rackgaine 1y pats gnadex of nlonées andovher titrasparent
materials S CTIee BpdeirBéd yur AP S ﬂlhﬁliﬁa%id ﬁgﬁ’.ﬂ%@%‘ﬁ%? Sénggg]g;t{%nggﬁtted light is

screen and transfer by washi eV
measuredgphgioglgetriepllyi swirlg el integeimingnipieet \@t @iarde/ g g@@h@tﬁg_ The
instrumer{?% hm.c tﬂ?t at and for t to three m nutes and decant
A Y SAPURSH drcorfing to dhe manpfastirensedireghiamo ONext, twel exicroscope
slides, havinf diheskisneasT 0L 7 i) |, gpd wei gh
re%i due on anal yti gtglﬁ{’ %g?gﬁggml%agﬁ%h}b%m’ alglplal‘_:‘fggn a flat
surface. Qpe Bhde isgoyar@Dyiths P]geiglmmuf]e@,d(mi)& 1'7?: mrﬁ,aj‘r?]n@ ﬁmgg, with 24 x
0 at.,1050C for 2 hours. The pH val ues of the
47mm op %ne%%?)i' (;;bel‘%e&toﬂ{h@gﬂ? D jRkeeed 1%0§ﬁ® ppep) arechefohe Plxiglas spacer. The
second slide€is PIRSE Hver ' i Lored by, an L
conf/girlni onal E)h\léletgéirl}l? ?%t;é\%gd %%c ro%)é’ile?’ol@égﬁm%a‘aie&mmate excess
toothpastesapdf air. e Thomaraple inplaced as uhedptinal pOAGIGhA ylie_tcm_ﬂﬁ&tﬁ@ metesrsand the

kno concentration of silica slurry. Specifically,
haze Valueé %%télﬁe&eﬁ%‘ﬁ%élafﬂ% valyes degcriped) togthnpsites heainguereajérathnsparency.
0071 | The® fBavBP&5eitdah ' p a_Ham ] ton Beach M xer,
0071) e PSR KBRS T Dot 0" g " Enmppebfophy Mess
Spectrometry using an Hewlett Packard GC/MS 5890/5972 device. A Gerstel MPS2 with 2.5ml

static headspace syringe was used in the GC/MS. A Stabilwax 60m chromatography column was

used having a 0.25 mm inner diameter and a 0.25 um film thickness. The flavor tested was
spearmint oil, specifically Aldrich no.W30322-4.

[0072] The chromatography process parameters were as follows: the syringe temperature
was 65°C; the Agitator temperature was 60°C; the head pressure was 27 psi.; the split flow was
30 ml/min with a 1 min splitless injection; the injector temperature was 250°C; the detector
temperature was 280°C; the temperature of the oven was raised from 40°C to 230°C at 6°C/min.
[0073] The silica samples were dried at 105°C for 4 hours then equilibrated in a desiccator
for 4 hours. 0.5000 g of silica material was metered into a 20 ml vial, and 10 uL of flavor was

added to the vial and then the vial was immediately capped. Each sample was vortexed for 10
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dei oni zed water was added. The slurry was m xed for 5
to 7 mnutes, then the slurry was transferred to a
wWQa@o750T aduat ed cyl i nder and the cylinder fiPCEB2®/005835

the 250-m mark with deionized water, using the water
to rinse out the m xer cup. The sanple was m xed by
inverting the graduated cylinder (covered) severa
times. A conductivity neter, such as a Cole Pal mer CON
500 Mbdel #19950-00, was used to determ ne the

sec L Vi 4 Y. odi | t

on e I Y PR Sl iR At o oo 1B St ¥8 Tt cac

sample wiag Fi}noauba;l?dlr&?ji aﬁ_“(HCCfur\,@d gen eﬁﬂtlﬁ ?Haﬁi}i@,mln_iﬁﬁ&iﬁ@tely after which 1 ml of
met hod- of ;- addi.tio odi um sul fate/silica conposition

headspac§|vmsrtﬁg§1_njelc§géaﬁo t{%‘hécﬁglsat ive Dentin Abrasion (RDA)
val ues of dentifrices containing the silica
conmpositions used in this invention are determ ned
according to the nmethod set forth by Hefferen, Journa
of Dental Res., July-August 1976,55 (4), pp. 563-573,
and described in WasonU.S. Pat. Nos. 4, 340, 583,
4,420, 312 and 4, 421,527, which publications and
patents are incorporated herein by reference. [0065]
The cl eaning property of dentifrice conpositions is
typically expressed in terns of Pellicle C eaning
Ratio ("PCR') value. The PCR test nmeasures the ability
of a dentifrice conposition to renove pellicle film
froma tooth under fixed brushing conditions. The PCR
test is described in "In Vitro Renoval of Stain Wth
Dentifrice" G K Stookey, et al., J . Dental Res.
61, 1236-9, 1982. Both PCR and RDA results vary
dependi ng upon the nature and concentration of the
conponents of the dentifrice conposition. PCR and RDA
val ues are unitless. [0066] Properties relating to the
gel toothpaste clarity, such as refractive index and
haze were determ ned as follows: [0067] As a first
step in neasuring refractive index ("RI") and degree
of light transm ssion, a range of glycerin/water stock
sol utions (about 10) was prepared so that the
refractive index of these solutions |ies between 1.428
and 1.46. The exact glycerin/water ratios needed
depend on the exact glycerin used dnd is determn ned by
the technician maki ng the neasurenent. Typically,
t hese stock solutions will cover the range of 70 wt %
to 90 wt % glycerin in water. To determ ne refractive
i ndex, one or two drops of each standard sol ution are
separately placed on the fixed
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plate of a refractoneter (Abbe 60 Refractoneter Mbdel
10450). The covering plate is fixed and | ocked into
w@b@ea475The | i ght source and refractoneter arePCIMB200pH5835
on and the refractive index of each standard sol ution
is read. [0068] Into separate 20-m bottl es,
accurately weighed was 2.0+/-0.01 m of the inventive
gel/precipitate silica product and added was
18.0+4/-0.01 m of each respective stock glycerin/water
solution (for products Wxhipi®asured oil absorption
[0074] agﬁ%e 150, the test used 1 g of invgntive
gel FPRERHEn gt aow be dascrheddn enoradetail Ovith rebpdche the @slkowing non-
limitin ' t S ion)...The bottl es re then shaken
B P, SRt BT b 1 AR oS e o tertal and
methods.wer e renpved fromthe bottles, and the bottles were
pl aced in a desiccator. The desiccator was then

evacuated with a vacuum punp (about 24 inches Hg) for

Gel/Precipabted 5 €Snfiidity boWaLt Y, | NSpected for conplete
[0075] (%aer;?lrl on. 1&01 DY) ttancf(;le(&'f'%T") at 590 run
aE ur eb?abog?ﬁﬁrbé tnl% %léﬁgg%eﬁ?lnventlon (ie.,

. returned to roomIen‘per
with sulfatg @gfl’&ﬁoﬁb ap¢ agprading siorthergmior rein(isteun seltats). ope ki ipghess, these

el R OO ISR B A B e b

6 o sl vt 6, SOEhgLIRGER 1 1 O n of
sodium s1§%\aéq=] Wih #3102 3¥r2Q ratia 003 Scedsechaibled ififo B @a@6 4ddadf8ted Sherein at a
e of ) o bR S A Bt A8Ske o ycous
sl i 08 0 B8, T o

( .
sulfate weyadded dating gel fommations aFareE antpladsail 55 a) elcirb WaPkided during
"% Haze of

axi the. % Tr.ansm tt apnce. [0070] The
gel formaffH! TR0 el R0i3 Bl 00t rmtechi O minatendo Colmainates. After
7 minutes,Hhe gcid @adiloR 4§ si i Gard plus is a
id GiCloR b st CUFERMing HIE e 0GRt

00 station gég
[0077]  Jptkarsespudstage, gheadmrp fidmothe fiirdt PhasePRetBen Réhtend aﬁ%ﬁgerature of

o . of plastic and other transparent materials. T
73°C, thlsg%g@.err?@ﬁg HHeatgmiancd (hipvgheut thepbeiglen dihsubgitaloy, spaetti was then
increased fo/B9) fhEANIEH. & iaht i otoel.ectrically,.

case o8 nﬂp n fﬂﬁtr%cglgzgh!tlggthg% E]é)gg% lg)g(g?sg%tpldw%qﬁggrovﬁimg high shear)

were startegle boibtat WP HA h Brdcijstateuformbtios fdlioket wiadréil! ﬁ)tr@%gmples 2 and 5, 10
xt, two

rding to the manyfacturer's directions.
Kg of amﬁq%‘él?spgogb@g Suffsitg deere Rddgdn fordiraemmie 3ns Kaf of3gnhydiobmspdiamdsul fate
was addedParldol BR&HH1R- 19%hd" £ nb it AliftPbAS 8" BrellpRated silica was

formed by simultaneous addition of acid (at a rate of 3.2 L/minute) and silicate solution (pre-

heated to a temperature of 85°C, having a concentration of 16.21 % and added at a rate of 8.88
L/min) to the slurry in the reactor. The simultaneous addition continues for a period of 48
minutes. After 48 minutes, silicate flow was stopped. The acid flow continued at a rate of 3.2
L/minute until the pH dropped to 7.0 at which point the acid flow was reduced to 1 L/minute.
Acid flow was continued at 1 L/minute until the pH approached 5.3 - 5.5. Then the acid flow
was stopped and the batch digested for 10 minutes while being maintained at a temperature of

93°C, during which the pH was maintained between 5.3 and 5.5.
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surface. One slide is covered with a Plexiglas spacer,
(38 x 75 mMmm 3 mmthickness, with 24 x 47nmm open
wae@a)l475the gel toothpaste in squeezed into thRCDE209/005835
area of the Plexiglas spacer. The second slide is
pl aced over the toothpaste and pressure applied, by
hand, to elimnate excess toothpaste and air. The
sanple is placed on the optical port of the
precal i brated neter and the haze val ues are obtai ned.
0078] L \ ' g
] e Do TG Pt M ARRLIGH, Aol S84 suitue
concentrateon afdessubaneabobiy5 %G dprefdrnisipidse dianpioy/ dﬁﬁ%osﬁpt&érﬁlﬁl;r\bbrow 2%) and

us He t Pa kard GC/ M5 5890/ 5972 devi ce.
then sprafrEfap ph op ot 276 oL | herlsee apedbist 53¢ fheganiied to wniform
size. AYSREnfidhelingHoF Woe fir

col utmm was used haV|f§kﬁP55@@%Sq9&k E&B%%&Q%r q%hgaéheemove

procedur€),. wish thred piepared acz:lofdaﬁg to tho @rdsbi@viaveriios (ECar@ISs 1 - 3, making use of

Ifat ﬁﬁ earmnt oil, specifically A drich no.\W0322-4
Sullale sg c?ﬁ]tW?WQH@ﬁ%%FW@ﬁhW%rtb@é@@th&a&r@X\W@lplae 4sand on that
co I t at or
niaineg B0 SO 08 Rt b R B e L P a5 B R it
were thert ieasipdd anch‘th@nusmre@etrfoﬁmmumw Beldwnmi n splitless
injection; the injector tenperature was 250C; the
detector tenperature was 280C, the tenperature of the
TABLE ¢ven was raised from4Q0C to 230C at 6C/ min. [0073]
The silica sanples were dried at 1050C for 4 hours

Jnvennvetcmrc@wamrm@ﬁpmzcazmwm@lcﬁmcﬁmmr s. 0.5000

silica-material was metered into a 20 n _via
Physical ot 10K Jor 1] 660 vee 30008 Lo (IBrd o and Than (he
vi al

was i medi atel y capped. Each |s | e rtexed,
f or i @?n;gpﬁr%s’@r

10seconds jand al |l owed to equi l rr gRparative

Electrolytehe i ngdglument| Gelrgwas t hep) get up [sq, that eao PreapRite
was incubated at 600C fof 60 mn with shaking,

Addition yyre (| AEngtions t Reecipfiaten 1 Prdciptata dddlsgadptewad Ronmation

i.nj ect

will n

ed into |t
ow be des

il

LﬁBEEHes [

0074] The i
W th res

nventi on
pect to

% Moisturére 0

ner f.of

l4leow Nng
ned wit

npmllnltan4gxawples

the above

descri beg

MI ch werd
equi pnent ,

5.1

325 Meshnat er i

Residue 9 /oo ?gol

]

pr epar ed

al4$ and
ite Prod

rfeThods.
uction [00
bot h accor

G

2D/6’Pr eci pi
/5] Severd
ding to tH

tiefed Silid

e present

| exanpl es

&.54
1-5
nventi on

CTAB Sultfacé-
prior
Area m%/g

M th sg
art (Wt

Ifsat € addi
hout sulfa

n)—and

gf. In th

cording t
I'S process,

LITe
%6hese

Median Particle
Size (um)

12.55

11.40

12.64

14.00

15.29

Na2804 %

1.22

0.51

0.90

0.35

2.24

Oil Absorption
mL/100g

70

63

81

95

93

pH 5%

7.39

7.67

7.58

7.40

7.18

%T(10%
Glycerin Test)

51.6

47.2

77.0

71.0

75.4

%T max at R.L.

1.435

1.438

1.438

1.445

1.445
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exanpl es cont ai ned 29% by vol unme gel and thus about 7
1 % by volunme precipitated silica. [0076] In a first
w@b@ea475a7 silica gel was fornmed when 174 L of BOI/ER2069/005835

solution of 6% sodiumsilicate with a SiO2: Na2O ratio

of 3.3 was charged into a reactor and agitated therein

at a speed of 50 rpmand heated to a tenperature of

850C. For Exanples 1 and 2, 10 Kg of anydrous sodi um

sul fate were added during gel formation. For Exanple

3, 5 Kg of anhydrous sodium sul fate were added during

gel. formation. For Exanple 4 and 5, no electrolyte was

[0079] 5 ddawrrd deterigony eests owast performdte motdrditth sl fher pmcadird described

: . /mnute far 7 m nutes. After
previousifFSIREEER AL DA Gud Ul RatrherSpenioxhes aistgoe material
the gel formation stage. [0077] In the second stage,
the slurry fromthe first phase was then heated to a

TABLElzenperature of 930C, this tenperature being maintained

Flavor t t.he batch. The agitator speed was then
avor R%%%z?%ggg}énggs% rpm Also, recirculation line flow and

Efampleor - st at or opinxeflatiPrERvedi Ng hi gh shear) were
started, both at 60 Hz. Precipitate formati on foll owed
Silisaseidh, for El80ples 2 and 5, 10 Kg of anhydrous

] | fate re added; for Exanple 3, 5 Kg of
E%%ﬂélgwo%ﬁgc%odi 8§r\l1esul fate was added; and for Exanples 1
Eaadpid,2 Siticaddi pponal sul fate was added. Precipitated
silica was fornmed by sinultaneous addition of acid (at

Examppled Sticg. 2 P2ni nute) and silicate solution (pre
a tegperature of 85C, having a concentration

Egﬁﬁlggﬁﬁ% and”added at a rate of 8.88 L/mn) to the

Esdriple s Sillcd he ggactor. The sinul taneous addition
continues for a period of 48 mnutes. After 48
m nutes, silicate flow was stopped. The acid flow

continued at. a rat f 3.2 L/mnute until the pH )
[0080] d?*osp%& € Sgetingrable fytficsi 1078 PREPAL §AcsRiding todhe prgsent invention offer
excellent flaUMGORNtiON perkdrflaned, € L Gef é:@%q ontinued at 1
L/mnute until the |5H0Iz£1l praglgg%gfg{c . dC 5.5. Then the
acid flow was stopped and the batch digested for 10
. MUt es. whil e heing nmai ntained at a tenperature of
Denufncé;%o&%lui%t}o.rﬁ %xa%’rﬂki% the pH was mai nt ai ned between 5. 3
[0081] and PorhpRRI@&ntikk . I en recov.er o
bRy oL, RERHIARR, sl thdh PREelsd el BERARE Hhe silia
materials gefntoatit indtabden 10fTd preparehthe damdfitices; %hd pryeded, ablind &8Boxymethyl

t han 4% and nost preferably bel ow 2% and then spra .
cellulose, d%"?yeeglyt(%eagqﬂé{fgpé §eroapbweresmixeditegathes antséirigd jugtl the ingredients
were dissBVe@UStoMRS: £Re94M d bE2Eak G Ceod, nti.oned ;

above, i ve di F? elgle}!rtlltl&sa% gés]blf\}\lg%e plrteé’pglor@%ngﬁ}?&da’i Fyt sodium
saccharin twere h@oabwd together and stirred until these ingredients are dissolved to form a

second admixture. These two admixtures were then combined with stirring. Thereafter, the
optional color was added with stirring to obtain a "pre-mix". The pre-mix was placed in a Ross
mixer (Model DPM-1) and silica thickener, abrasive silica and titanium dioxide were mixed in
without vacuum. A 30-inch vacuum was drawn and the resultant admixture was stirred for
approximately 15 minutes. Lastly, sodium lauryl sulfate, color, and flavor were added and the
admixture was stirred for approximately 5 minutes at a reduced mixing speed. The resultant

dentifrice was transferred to plastic laminate toothpaste tubes and stored for future testing. Four
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procedure, with three prepared according to the
present invention (Exanples 1 - 3, making use of
waemobasmosal t) and two conparative exanpl es, OPET/IB2a09/005835

contai ned no salt (Exanple 4) and on that contai ned no
salt in the gel formation phase (Exanple 5). Several
properties of these materials were then neasured and

the results are set forth in Table 1, below TABLE 1

I nventive and Conparative Silica Physical and Chem cal

different epfifiice dotnutlatimispertlusHgasrofiiaé QbikioB BxaRibRsE! & set forth above
he procedure descri bed

r .. accordi to
were p reg%@ %gg(gfﬁl)?g g tﬁ‘? égg’%"% éf"?‘@ll 1o d@bk 3 belove 3 Theldesiifirice formulation
utilized WasrpanyderdBg stif . nee.materjal . TABLE_ 2 o
p Fl.avor Retenti oﬁ&l%g?%‘zi? ?%%ﬁéq@%é‘%’ﬁﬁl /%rA\Il?SiHuﬂ?ﬂs%S of determining
CR and {134 sreagireinents Sarrttie i@niednd @nipaitve 62293 %6&91%;@ 2
: Silica92ExarrpIeSSiIica92Exarrple48i§ica3'
Exanple 5 Silica 34 [0080] As can be seen in Table 2,
TABLE 8he silicas prepared according to the present
... invention offer excellent flavor retention
De”’"ﬁ”lc‘bgpfnﬁ?’?ﬁ@ﬁbe, conparable to silica sand. Dentifrice
For "@+1§ti on, Exanpl es [ 0081] Toot hpaste-dentifrice
for Ml ALTHAE wer e t hen prepar ed i ncor poPatpbripnt he
sili@ cé}ﬁ{@g[m)s%uet forth in Table 1. Jo prepare the
dentifrices, thé glycerin, sodium car bok@rret hyl
cel |3Arbi¢d (7¢6). %6t hyl ene gl ycol and sorbig of were nixed
togeﬁe}]gr. aciwd stijgred until the ingredients were
di ssol VEEY B2 bt a first adnixture. Thi.@ei oni zed
wat eTARBON lcaer indtey_14ng sodi um saccharin were al so.
m xed toget Hme;fé)ggg @?@r%%d%nti | these ?‘ﬁgr edients are
di s$SIK@HRYWODGIMCA %%econd adni xture. Thgse two
adsm'sxtures vvgre t hen conmbined with stirring.
gg acc

Thereaffe f1an, Yo 0.2
Sodium Fluoride, % : 0.240
Silica thickener ZEODENT® 165, % 2.0
Abrasive (selected from Table 1 materials),% 20.0
Color, Blue 1.0% solution, % : 0.1
Sodiqm lauryl sulfate, % 1.20
Flavor, % 1.0
Total 100.000

1
A polyethylene glycol available from Dow Chemical Company, Midland, MI

2 B
A carboxymethylcellulose available from CP Kelco Oy, Aanekoski, Finland

3 .. . :
An amorphous, precipitated high structure silica thickening available from J .M.

Huber Corporation, Havre de Grace, MD

[0082] Several dentifrice formulations were prepared using the dentifrice formulation of

Table 3 including the different silica abrasives as indicated in Table 4.
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optional color was added with stirring to obtain a
"pre-mx". The pre-m x was placed in a Ross m xer
wQ@ Mpdalh7sDPM | ) and silica thickener, abrasive BCT/IR2009/005835

and titanium di oxide were mxed in wthout vacuum A

30-inch vacuum was drawn and the resultant adm xture

was stirred for approximately 15 m nutes. Lastly,

sodium | auryl. sulfate, color, and flavor were added

and the adm xture was stirred for approximtely 5
TABLE4i nutes at a reduced nixing speed. The resul tant

; ntifric s transferred to plastic | am nate
Dlﬂeren%‘éﬁ%ﬂfﬁ@%%@@”% egtifsiced orwildtignur e testing.

Fourdifferent dentifricegf g{iﬁ‘ugleii ongl. eggh usi ng one
. of the abrasive Exanpl es™ - ! ove were
Silica A kol @ ng to the forpula ghowngin Table 3

elow. The dentifrice formulation utilized was
EXample(k:ionsi dered a suitable ted® deftifriOce fOrnul ation for

ExampleRhe purposes of determ n'bng P?& ang RDA measur enent s
for the inventive and conparaffve Ieanpng abr asi ves.

Example 3ABLE 3 Dentifrice Conmpoaent soConpogent gProporti on
cerin.99.7%, %10 Sorbitol (70%, % 48. 26
Examplegé%ﬁ%ﬁp%@&g ter, % 13.0 €ARBON AX(P) 6020 ( PEG 12), %
3.0 CEKOL(r) 2000 CMC2, % 1.0 Sodium Saccharin, %0.2
Sodi um Fl uoride, % 0.240 Silica thickener ZEODENT(r)

[0083] 1@%gse dendififceAbweasihen dvaRlatel BE PORORT i

accordi n’g}t rial g),%20 0 color, Blue 1.0% Sog?t&g#‘o’pe{%eaa?d paze value,
cordingg dlalfnmeﬁbldﬁ egqiibeadtaboves 1THRO reshibiy dor e86hOddinifeite formulation are

provided #8083 bejow. Formulations 1-3, below are directed to the present invention and

Formulation 4 is comparative,

TABLE 5

Dentifrice Formulation Physical Testing Results

Dentifrice PCR |RDA | PCR:RDA | % Haze Value
Formulation (24 Hours)

1 96 108 0.88 47

2 90 105 085 - 48

3 80 87 0.92 42

4 (Comparative) | 92 89 | 1.03 67

[0084] The data in the above tables demonstrate that while the silica of the present invention
are not superior in every performance category, they offer a very desirable functional
performance profile including good cleaning, low abrasivity, improved flavor compatibility, and
a relatively high degree of transmittance, even at an index of refraction that is sufficiently low so
that the silica can be included in a transparent toothpaste composition having a relatively high
concentration of water. It must be particularly emphasized that the silica of the present invention

exhibits outstanding flavor compatibility performance.
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A pol yet hyl ene gl ycol avail able from Dow Chem cal
Conpany, Mdland, M 2 A carboxynethyl cell ul ose
war@dlhiaishe from CP Kel co Oy, Aanekoski, Fi nl aneCBIB09/005835

anor phous, precipitated high structure silica

t hi ckening available fromJ .M Huber Corporation,

Havre de Grace, MD [0082] Several dentifrice

formul ati ons were prepared using the dentifrice

formul ati on of Table 3 including the different silica
[0085]  &bwik by epp@siateddiyc thbsd skiliedlabkle #t TABIchanbebicbhldrienmade to the

. Inventjv nd Conparatiyve ntifrice Formul ati ons .
embodimenss AEToREQ @0PISr WAURGH (GPATHpS Pf%m fhebrogst ypriwerGopsRPY Mhsreef. Itis

understoodé?grﬁéfpn#rg %];éeﬁ 6(&18 ﬁggé}gxo&% Rp@flél@lﬁt@% ?:% n’p@%a atlﬁllér) Qjagtglugexg(& disclosed,
but it is infel@8Bio ddves encdidfidatibnd withinvibe apirhiend evapeuat tad phasentH@Rention as
nd RDA properties and haze val ue, according to the
defined by the appaadededdmsped above. The results for each
dentifrice fornulation are provided in Table 5 bel ow
Fornmul ations 1-3, below are directed to the present
i nvention and Formul ation 4 is conparative. TABLE 5
Dentifrice Formul ati on Physical Testing Results [0084]
The data in the above tables denobnstrate that while
the silica of the present invention are not superior
in every performance category, they offer a very
desirabl e functional performance profile including
good cl eaning, |ow abrasivity, inproved flavor
conpatibility, and a relatively high degree of
transm ttance, even at an index of refraction that is
sufficiently low so that the silica can be included in
a transparent toothpaste conposition having a
relatively high concentration of water. It nust be
particul arly enphasized that the silica of the present
i nvention
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exhi bits outstanding flavor conpatibility
performance. [0085] It will be appreciated by those

wa@kibliedot n the art that changes coul d be nadePCDIB206/005835

enbodi nents descri bed above w thout departing fromthe
broad inventive concept thereof. It is understood
therefore that this invention is not limted to the
particul ar enbodi nents disclosed, but it is intended
to cover nodifications within the spirit and scope of
the present invention as Clgimsed by the appended

WeClailﬁl ains.Clains W Claim 1. Agel/precipitate silica

1.

conposite for use in a dentifrice conposition, wherein
As gkl QpRas | igeah mxj U, oht, transmission. of at
I eal?% Z% Wit b ﬁ&gﬁ?sgi??%ct Vel ?1ode{lﬁéFﬁg‘éonbﬁosft’r%‘mW%efem said

cempesite had 32nexdmmboliphtltrasmisson’ & Atlbate 25 oA\%Ahin a refractive index
ot T eastogy

i l.abili s conpared to silica sand o
r%gé)f%? a%%tﬁe@? tonahoubl d3f; aoelativelflawdreavailability as compared to
ili6€ SmAQF at [ . LRI copposj tion in an .
Zléggu nt of I;egStO/ﬂro@)t b(%’ %e. g OP %Sf@“aaéﬁ?‘i‘tf P %£M§nanmmorated mto a
licet comp®étiin i Abrasiu@n)of VA ve bof -
(l%?a?l I i}ﬁl (ta %eani ng Rati 0): RDA rat ?owgghﬂﬁég% %&&ﬁg% H%Qa RDA
"BIVe e MdpEophyalee of atemostdl oeRCRPéikds (léming Ratio):RDA
abo¥ ) 3. | pt.eci.pi e sil.jca_ conposite of
O a mm?po (({e? g’?hgﬁ%ﬂ%ﬁ[ﬂﬁrﬁfﬁ %ﬁmw SﬁLeﬁ? Q@ngo%ﬁot%e
conposite is at least 40 % 3. The gel/precipitate

T | iyca conposj.te of Cdaiml wherein the refractive

s RICHRGE f14cs saampespe f Claingh wheredib thet mAxidvi light FHAGmission
ofgrd ¢ DI id ,ca conposite of Claim1l wherein

t he %ﬁ%ﬁ%ﬁgﬁfw %’ansm' ssion of the conposite is at

| east 40 % and the refractive index range is from
T abor/t 1. 435 to about 1.445. 5. The gel/precipitate

heige B@Cl@gﬁﬁ?&giqaéompogtqa@ﬁﬁllmmﬂ evigreinttherefiebidd index range is from
abgﬁ@yyj5t@\éggﬁtaibj14]§ ty as conpared to silica sand is at

l east 75 % 6. The gel/precipitate silica conposite of

Caiml wherein the relative flavor availability as

Thconpare.d,to silica sand is at least 85 % 7. The
§ECY PreeligesHice composite eforfirsilt ehatinGheinmximufetodi Rransmission

of &H@cﬁp%@it@fis Lthl%asﬁoéfap ‘%Saltr}de the Sfefrac’cive index range is from about 1.435 to
about 1.445.

The gel/precipitate silica composite of Claim 1 wherein the relative flavor availability as

compared to silica sand is at least 75 %.

The gel/precipitate silica composite of Claim 1 wherein the relative flavor availability as

compared to silica sand is at least 85 %.

The gel/precipitate silica composite of Claim 1 wherein the CTAB of the composite is
from about 9 to about 35.
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10.

1.

12.

13.

fromabout 9 to about 35.W8. The gel/precipitate

silica conposite of Cdaiml wherein the CTAB of the
we@oeipasishbe is fromabout 12 to about 25. 9. ThRCT/IB2009/005835

gel/precipitate silica conposite of Caim1l wherein

said dentifrice has a RDA of at nobst 120. 10. The

gel/precipitate silica conposite of Claim1l wherein

said dentifrice exhibits a PCR RDA ratio of fromO.8

to 1.0. 11. A dentifrice conprising the

"Ejlel geﬁpmclpﬂxateashﬁcatflﬁ’gp&ﬁtb f Ulay WhEein thSca AB o} élgeo &(anosite is

met hod of go ucing a gel/precipitate sil

f@&hﬁw {etaghoudd in a dentifrice composi tion, V\,herein
sai d conmposite has a maxi mum |ight transm ssion of at
| east 25 %within a refractive index range of from

Tab gal/précipdtetsilicabuipobité 8P Clefi‘mr?%tef YiEs
avaLé ability as corrppar ed to silica seandgléiggﬁgﬁllceég% a&)A of at
%eTAB of |ess than about 40; and, when

i ncorporated into a dentifrice conposition in an
anount of 20 % by weight, said dentifrice has a RDA

Thel gebprtipitatemeiica 1Rapadit® @R BRA' &t - Tt
PéBg%IP nd.a haze val ue after 24 hour{gﬁelgfq esé@”{ic%mﬁlée exhibits a
Btl%’fﬁfamd)&éqh@d conpri sing the sequenti al

steps of a. admi xing an electrolyte, an al kali
silicate and an acidulating agent to forma silica gel

Al denfifrice @0mipBBing &gt &dlipred taté’\%tnliwéft | .
nmodi fyi ng, or pur|$)€m| ngﬂgal [ C%Bféﬁ{on‘g%%@lﬁ%s 1o10.
subsequent I y introducing to sal d reaction nmedi um
a sufficient

: i .
A RRIok" b erblnla inide oL somoala dor e Agemtdentitice
cdmpd‘smrom whpreACiad béthBskifeiHak %%w&fﬁﬁﬁﬁé’h}@faﬂ% g 2 At least 25 %

81? preci |tate silica conposite heme
Wehig W‘?If@c Mhémi?ixnragg@:@éq‘mmtabbm 548D t¢ aboutt n455 eaG¢lheVE flavor

PGB SE LS e e o tons i The
and| Wakh iﬂ&t@rat%@hﬁto‘%{ defifRt K A hPRiGA e BhAlnS# Yo o by weight,
said dentifrice has a RDA value of at most 130; a PCR:RDA ratio of from 0.7 to 1.3; and
a haze value after 24 hours of less than about 50 %, said method comprising the
sequential steps of
a. admixing an electrolyte, an alkali silicate. and an acidulating agent to form a silica
gelin a reaction medium; and, without first washing, modifying, or purifying said
silica gel,
b. subsequently introducing to said reaction medium comprising said silica gel of
step () a sufficient amount of an alkali silicate and an acidulating agent to form a

precipitated silica, thereby producing a gel/precipitate silica composite.

The method of claim 12, wherein subsequent to step (a), the reaction medium is subjected

to high shear conditions.
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14,

15.

16.

17.

18.

19.

15. The nmethod of Claim 12, wherein the electrolyte is

sodium sul fate. 16. The nethod of Caim 12, wherein
wet@p/1§7#y7 the electrolyte is introduced at a MeT/TB2009/005835

rati o of concentration of about 0.5%to about 2.5%

based on the total batch aqueous solution. 17. The

nmet hod of Claim 12, wherein an electrolyte is

i ntroduced in step (b). 18. The nmethod of Claim 17,

wherein the electrolyte of step (b) is sodiumsulfate.

The methoebh @aiaf 12 @HsEInNGe BIASOLRE &€ LR hlIATSmSth] \Elaqq@or an alkaline
conposite for use in a dentifrice conposition, erern
e@ﬁ?@e%ﬁ%bsi te has a maxi mum|light transmi ssion of at

| east 25 %within a refractive index range of from

about 1.432 to about 1.455; a relative flavor

Tay aiettaldi I C1¥ine $2,60ERE0 B d&tRiyt &8 t least 50
% a CTAB of |ess than about 40; ar?gﬁﬁlﬁj @ﬁaté

incorporated into a dentifrice conposition in an
0 % Lght, said dentifrice has a RDA | )
T\F} a ugﬁ S gfaéﬂ#%?%é’ ?@ ; maétﬁt%r)@ﬂ %W[Y‘WS ipfregHcgd 7t g gveight ratio

oflcadicertrifiod dfiaBeur\08% o Mdued. 534 .
about 50 % said method compri s%k%g%tﬁﬁgétgtagﬁétﬁ%?g%ous solution.

steps of a. adm xing an electrolyte, an aqueous

[ .an.al kali. siljcate haying a concentration
T B o i B e By Kb g oy -
sol uti oh of an acidul ati ng agent having an acid
concentration of fromabout 4 %to about 35 % toget her
Thg mgthod @ Elaimul % vhermin tiseltctralytd of ey iOQTImN dultnder
agitation to forma silica gel in a reaction nedium
and, w thout first washing, nodifying, or purifying
Asmiethodi bf Go@®ling t i | ng. sali o
reactjon qrrgd i umgc ?ﬁ?@ﬁgﬂfg %M%% Pp@g’g%ig‘% %gf tug% elg %a‘}enﬂfrlce
COmpOsHIoNe whpteimsaid nompésitarhas b kadximsinl iglattenandsian of at least 25 %

w@ﬁé?&é%&%&%ﬁg% alg%%ratgg%&?/rfar@ @Béﬁf Lﬁléﬁ gqt) Ex%@f;tl L.@%%;)% irglative flavor
st kol i QU1 ISBESH YL LM BELDS VIR cous o
a%y%gm neoupweigdento 4 demttfeipe cathpositin in eachiodnt GRIOU By weight,
saidsde%HPﬁc%cl}a%% IiBAhJa%Pe dc’ a%‘ ?nrostc i)f-SnOC;j Iat]ElCOIQ:%DA ratio of from 0.7 to 1.3; and
a haze value after 24 hours of less than about 50 %, said method comprising the
sequential steps of
a. admixing an electrolyte, an aqueous solution of an alkali silicate having a
concentration of from about 3 % to about 35 %, and an aqueous solution of an
acidulating agent having an acid concentration of from about 4 % to about 35 %
together at a temperature from about 40 to about 90°C and under agitation to form
a silica gel in a reaction medium; and, without first washing, modifying, or
purifying said silica gel,
b. subsequently introducing to said reaction medium comprising said silica gel of
step (a) a sufficient amount of an alkali silicate and an acidulating agent to form a
precipitated silica, thereby producing a gel/precipitate silica composite, wherein

the pH of the overall reaction is within the range of from 3 to 10.
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20.  The method of Claim 19, wherein subsequent to step (a) said reaction medium is

subjected to hlgh shear conditions.
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