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Liquid dentifrice conpositions are formul ated at concentration | evels of
water and humectant which are substantially higher than those used to
prepare dentifrice pastes or _ gel S. The liquid dentifrices are

di stingui shed from nouth rind SROUNB OF THR INVENTION asi ve materials which
functionsto renove pellicle filmdeposits fromtooth surfaces. The
pellicle filmdeposits are tightly adherent and contain brown or yell ow
pi gnents which inpart an unsightly appearance to the teeth. Fluoride

cont ai ni ng & ol ds are al so conventionally incorporated in liquid
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conpounds arigs avEechiiy t anies. Liquid
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The Prior Art
Liquid dentifrice compositions are formulated at concentration levels of water and

15 bumectant which are substantially hi gher than those used to prepare dentifrice pastes or
gels. The liquid dentifrices are distinguished from mouth rinses as they contain abrasive
materials which function to remove pellicle film deposits from tooth surfaces. The
pellicle film deposits are tightly adherent and contain brown or yellow pigments which
impart an unsightly appearance to the teeth. .

20
Fluoride containing compounds are also conventionally incorporated in liquid dentifrices .
as anticaries agents, and it has been established that these compounds are effective to
reduce the incidence of dental caries. Liquid dentifrices sold over the counter s
conventionally contain fluoride compounds capable of releasing about 500 to 1100 parts

25 per million (ppm} fluoride ion.

Patients with high risk dental caries are frequently prescribed prescription anticaries
dentifrice paste products which contain fluoride salts capable of releasing 3 to 5 times the
amount of fluoride ion as conventionally incorporated in over the counter anticaries

30  products.



anount of fluoride ion as conventionally incorporated in over tge? W?@ﬁ
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i nvention there is provided a method for optimzing fluoride ion uptake on

teeth which conprises preparing a liquid dentifrice conposition conprised
of an or alfhyetistiepesif fuoridhiredteatbi RividinémanbecitcadRsive and a fluoride
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t he vehi c?ﬁﬁgégﬁ%‘rp o}élg‘%é@ﬁ’f"ﬁ&?ﬁgwﬁﬁPnt“ﬁé’hdﬁﬁm%mﬁ%qmtmo rel ease 3000
to 6000 pgsmrfeiimingtwetea.oms,ﬂmfoea,aesirktﬂewif&ﬁﬁfakédénﬂfﬁcewn@gmﬁ’éi“0“ ranges
from10 tg,h{cﬁgl%v%@%g. SO ﬁ‘gsgisl. secﬁgﬁis Pa.s). It has ‘been unexpectedly
determi ned that by Adni-hi 8P i§vikilitydotoety snrmel usisg thy dentifrice
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SUMMARY OF THE INVENTION

In accordance with the present invention there is provided a method for optimizing
fluoride 1on uptake on teeth which comprises preparing a iquid dentifrice composition
comprised of an orally acoeptable vehicle which contains an dbrasive and a flvoride ion
releasable fluoride compound, the fluoride compound being present in the vehicle at a
concentration of the compound snfficient to refease 3000 to 6000 ppm fluoride ion
wherein the viscosity of the coxposition ranges from 10 to less than 50 Pascal seconds

(Pa.s),

It has beon unexpectedly determined thet by administering the composition as by
brushing on the tecth, 2 Liquid dentifrice composition prepared at the aforementioned
viscosity range such compositions are effective to optimize the uptake of fluotide ion on
the teeth so as to e'nhance the anticaries efficacy of the administared flnoride compound.
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product. In addition, the liquid dentifrice of the present invention is readily dispersible in

(]

15  the mouth and can be easily washed away from toothbrush bristles.

In general the liquid vehicle for the dentifrice comprises water, in an amount ranging
{from about 40 to about 60% by weight and preferably about 35 to 45% by weight and a
humectant such as glycerin, sorbitol, polyethylene glycol or a mixture thereof in an

20 amount ranging from 25 to 45% by weight and preferably about 30 to about 40% by
weight.

Fluoride ion releasable compounds suitable for use in the practice of the present invention
include alkali metal fluoride salts such as sodium fluoride, sodinm monofluorophosphate
25  and tin salts such as stannous fluoride. The fluoride salt is incorporated in the dentifrice
composition at a concentration of about 0.75 to about 2.0% by weight, and preferably at
about 0.90 to about 1.3% by weight. At these preferred concentrations about 3000 ppm
to about 6000 ppm fluoride ion and most preferably about 4000 to about 5500 ppm
flueride ion will be available fo teeth when the liquid dentifrice composition brushed on

30  the teeth.
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An abrasive is generally included in the dentifiice composition of the present invention at
- aconcentration of about 3 to about 25% by weight and preferably at a concentration of

about 5 to ahout 20% by weight, Sultable abrasives jnelude precxpxtated amorphous

hydrated silica, such as Sorbosil AC- 35 available from Crosficld Chernicals, Zeodent 115

or Sylodent XWA available from J M. Huber Company, sodium metaphosphate,

potassium metaphosphate, tricaloium phosphate, calcium phosphate dihydrate, anhydrous

dicalcium phosphate, calcium pyrophosphate, sodium bicarbonate, calgium carbonate and
calcined alumina,

Pyrophosphate salts may be inchided in the liquid dentifrice compositions as anttartar
agents. Exemplary antitartar pyrophosphate salts incinde dialkali or tetraalkali metal



di cal ci um phosphat e, cal ci um pyrophosphate, sodi um bi carbonat e Za@[{:p%m
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preferably methyl vinyl ether/maleic anhydride having a molecular weight (M. W.) of

about 30,000 to about 1,000,000 most preferably about 30,000 to about 500,000. These

15 copolymers are cormnercially available, for example, under the frade designation, as
Gantrez, e.g. AN 139 (M.W. 500,000), AN 119 (M.W. 250,000); and preferably S-97
Pharmaceutical Grade (M.W. 70,000). The synthetic anionic carboxylates may be
included in the Yquid dentifrice composition of the present invention at 4 concentration of

about 0.5 to about 5% by weight.

20
Other ingredients which may be incorporated in the components of the present

invention include pigments, dyes, flavoring and sweetening materials.

Pigments used in the practice of the present invention include non-toxic, water

25  insoluble inorganic pigments such as titanjum dioxide, titanium dioxide coated mica
and chromium oxide greens, ultramarine blues and pinks and ferric oxides as well as
water insoluble dye lakes. The pigments have a particle size in the range of 5-1000
microns, preferably 250-500 microns, and are present at a concentration of 0.5 to 3%
by weight. h

30
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i ncor por at B@squhin dieimoupf frem about 0.0005% to about 2% by weight.

Any suitable flavoring or sweetening agents may also be incorporated in the liquid

15  dentifrice composition of the present invention. Examples of suitable flavoring agents
are flavoring oils, e.g., oils of spearmint, peppermint, wintergreen, sassafras, clove,
sage, encalyptus, marjoram, cinnamon, lemon, orange, and methyl salicylate. Suitable
sweetening agents include sucrose, lactose, maltose, sorbitol, xylitol, sodium
cyclamate, perillartine, and sodium saccharin. Suitably, flavor and sweetening agents

20  may together comprise from 0.01% to 5% by weight or more of the preparations.

Additional other materials may be incorporated in the liquid dentifrice composition of
this invention, including buffering agents such as sodium phosphate, stabilizers such
as sodium benzoate, antibacterial agents such as triclosan, chlorhexidene,

25  desensitizers such as potassium nitrate and potassium citrate, whitening agents such as
hydrogen peroxide, calcium peroxide and urea peroxide, silicones, and chlorophyll

compounds.

To prepare the liquid dentifrice composition of the present invention, water,
30  humectant, e.g., sorbitol, thickener and sweetener are dispersed in a conventional

miixer until the mixture becomes a homogeneous gel phase. Into the gel phase are



dentifrice conposition of the present invention. Exanples of suitable
flavoring agents are flavoring oils, e.g., oils of spearmnt, -p&ﬁpé{ﬁi o805
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To prepare the |I% dentifrice ‘conposition o he present i nvention,
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i ngredients are added and the ingredients, mxed at high speed under
vacuum of about 20. 100 nm Hg to prepare the final liquid dentifrice
product. ﬁ&m& W ng Exanple illustrates the present invention. The
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determined using a Brookfield Viscometer Model LVT, Measurements were taken at
6 revolutions per minute (xpm) with spindle E at room temperature (23°C).. Viscosity
roadings were recorded for z total of 2.5 muinutes. The readings were calculated info
“Pa,s” from Brookfield units and reported as the viscosity of the liquid deutiftice.



was prepared containing the ingredients listed in Table | bel BV\? @%j&h ice
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Ingredient A (Wt.%) B (Wt.%)
Polyethylene glycol 600 3.0 © 3.0
Xanthan gum . 080 0.8
Sorbitol (70% solution) - 39.00 33.95
Water : 39.295 35.00
Sodium fluoride 1.105 1.105

| Sodium benzoate : 0.5 0.5
Tetrapotassium pyrophosphate 05 - 2.240
Sodium phosphate monobasic 1.0 0.0
FD&C Blue No. 1 dye (1% soln) 0.3 0.3
Titanium dioxide coated mica 0.3 0.3
Sylodent XWA 8.0 14:605
Zeodent 165 4.0 6.0
Sodium Jauryl sulfate 1.2 1.2
Flavor ' 1.0 1'0
Totaf Materials 100% 100;%
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PCT/ US2003/ 039003 Fl uori de Uptake Fl uoride uptake val ues were determ ned by
FDA Met hod_#40 wherein one part dentifrice and 3 part water slurry are

m xed, cen t he supernatant exposed to an enanel specinen.
After 30 m nutes one layer of enamel was renoved fromthe specinmen with
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and B wer eSPQEiI%@erﬁéc@éﬁO iertasong dayrsofehamel (e raedved fem b spesinopewditdy e sini | ar
to that of % A\@ sﬁreﬁfoﬁh%?fd ggmé\{al | ability Test requirenent wherein the
anount of Arudtt aéion prese At i 'sol uti on was neasured every 5 seconds
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Dentifrices A and B are recorded in Table Il bel ow
uptake from the paste Dentifrice B was substantially less namely, 754 ppm F.

Fluooride Release

10 Fluorine ion release was measured wherein a 5 gram amount of Dentifrice A and B were
dispersed into 15 grams of water using a test procedure similar to that of the ADA 1:3
Fluoride Availability Test requirement wherein the amount of fluoride jon present in
solution was measured every 5 seconds for one minute for a total of 12 readings using a
fluoride ion specific reference electrode. The results of the fluoride release studies of

15  Dentifrices A and B are recorded in Table I below.



WD 2004/ 054530 0 7 SEP 2005 PCTI US2003/ 039003 TABLEIl Anmpunt OQL?| Epiﬂm
Rel ease TRygBodahoUssd Dentifrice A Paste Dentifrice B gggga ?pp é)
0005 10 15 20 25 30 1616 257 2215 1509 2469 217 %’ f 3891 3123
4201 3321 45 4421 60 4546 3958 4462 Reference to Table Il indicates that
the liquid formula Dentifrice A as conpared to paste Dentifrice C

exhi bited continuously greater fluoride release over the 60 second

TABLEII
. Amount of Fluoride Release
Time Liquid Dentifrice A Paste Dentifrice B
(sec) (ppm F) (ppm F)
0 0 ’ 0
5 1616 25'%
10 ' 2215 1509
15 2469 2175
20 3515 2601
25 3891 3123
30 4201 3321
45 4421 - 3958
60 4546 4462

Reference to Table I indicates that the liquid formula Dentifrice A as compared to paste
Dentifrice C exhibited continuously greater fluoride release over the 60 second

5 measurement period demonstrating enhanced fluoride ion bicavilablility available from
the liquid dentifrice composition during a one minute period normally empldyed during a

tooth brushing regimen.
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measur enent period denonstrating enhanced fluoride ion bioavail g'b, IlﬁEgy
available from the liquid dentifrice conposition during a one mn 2005
period normally enployed during a tooth brushing reginmen. 10 0 7 SEP 2005
CLAIM5S What is claimed is: 1. A nethod for increased fluoride ion

bi oavailability fluoride ion upt aI@‘A%teet h which conprises preparing a
liquid dentifrice conposition conprrsed of an orally acceptable vehicle
containing 40 to 60% by weight water, 25 to 40% by wei ght hunmectant, 3 to
25% by weiwghis @hindljabrasive 0.5 to 5% by weight of a thickening agent and
a fluoride ion releasable fluoride salt, the fluoride salt being present-in
the vehicle at a concentration sufficient to release 3000 to 6000 ppm

fluoride j 08,myetdl i the .vi.scosity. of t-he conposition to a range of 10
Pa.s to |ess '?eh%%%;‘dﬁéa}g%d dﬁﬁ%‘%s?ﬁﬁ @"53"5’2{3"% fogdeion uotdiepimtgeth Brookfield
agp_ar at ;JS wihigh B%tmiﬂ%@fﬁ_ari@tadtqhidgieﬂlﬁiﬁ_cbﬁyfbflﬂéhic% zié%&_ro%” 54 dpi ?Rd E hetnh'
admi ni sterigg s Lyshin e cohposition on the teeth,
wher eby t he u%ft[%%e‘%gi?}a ? ﬁﬁ%‘lﬁlﬁg‘é&%éﬂ &N verglt W 3 tod0% moveigited so as to
enhance t hehlafls%ma@w tOé’é"/rdinye«'?nyflémfabméliﬁs RS 504 ]@I‘ﬁéiggloggﬁﬁ%&ﬁﬂ] e y
CONPOSi ti ONyga- d.o im rein‘the fluoride salt is sodium
fluoride. 3. fﬁ@ﬁ%{;ﬁ%g%gﬁlcagﬁbiq Blepte e fuoide s singgresontin 51 || ca 4. - The
met hod of dhavebicle sk emeéntratidresufiviatirt rééasd 30001 6800 bR HREHAAGAC! © Trom Lhe
fluoride Saajd}USfl'fg fh@\rﬁcggtyro?@xg%m?gosg&? yota rgncggg?)f }OOPSSStO lesg&raq: 30 Pa.s |

measured at 23 degrees C using a Brookfield apparatus with spindie E rotating at

5 revolutions per minute and then administering the composition by brushing the

composition on the teeth, whereby the uptaks of fluoride ion on the teeth is

1§creased so a5 to enhance the anticaries efficacy of the administered dentifiice
composition,

2. The method of olaim | wherein the flnoride salt is sodium flvotide,
3. The method of claim | wherein the abrasive is silica.

4. The method of claim | wherein the amount of fluoride ion rcleésable from the
fluoride sait is in the range of about 4000 to 5500 ppm,
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