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GEL OF | MPROVED STAND- UP AND STABI LITY'5 BACKGROUND COF THE
INVENTION 10 1. Field of the Invention This invention relates to a
stannous fl uorwémrdgissal gel having | nproved cosnetic stabil iRGI/AS97/6d994 and
nmoi sture. 2. The Prior Art 15 Stannqus fluoride (SnF2) has been
reported to be an effective agent for treating various oral conditions.
Included in the dental benefits inparted by SnF2 is the reduction-of -dental
caries. The anticaries benefit has been attributed to the fluoride ion
conponent of the SnF2 salt. 20 . SnF2 has al so been i ndicated
clinically to be efficacious in the reduction of dentinal hypersensitivity.
This latter therapeuti ff t ' t 1 to a Iarge
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order for Sn[err] to be efficacious it must be stable and freely avallable
and not be kn chem cal conbi ngs 4 Aredirenus. St annous
fluoride as™a 0.4% by wei ght = T el T mn “Trequently been
demonstrated to be the concentration of ch0|ce in the treatnent of dental
caries and dentine hypersensitivity. 30

10 1. Eield of the invention
This invention relates to a stannous fluoride dentat gel having improved
cosmetic stability to air and moisture.

2. Ihe Prior Art

15 Stannous fluoride (SnF2) has been reported to be an effective agent
for treating various oral conditions. included in the dental benefits imparted
by SnF2 is the reduction of dental caries. The anticaries benefit has been
attributed to the fluoride ion component of the SnF2 salt.

20 SnF2 has aiso been indicated clinically to be efficacious in the
reduction of dentinal hypersensitivity. This latter therapeutic effect is believed

to be attributable, to a large degree, to the stannous ion (Sn2+) component of
the salt.

25 In order for Sn2+ to be efficacious it must be stable and freely available
and not be in chemical combination with other ingredients. Stannous fluoride
as a 0.4% by weight SnF2 preparation has most frequently been
demonstraied to be the concentration of choice in the treatment of dental
caries and dentine hypersensitivity.

30

Due to the chemicai instabiﬁty' of stannous fluoride in aqueous
solutions, the fluoride salt is normally applied to the teeth as a honaqueous
gel wherein anhydrous glycerin is a carrier for the SnF2 salt. SnF2 in the
form of a solution in anhydrous glycerin is presently provided to the

35 professional for use as a topical treatment in the dental office. The
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professional dilutes this forrmulation with gn aqueous sol ution inmedi ately
prior to application to the teeth. Wile topical applications are
frequently perforned in the dental office 5 there is also a need for

fol | ow up dai | y psgfpssienalidiutestais ferenulgtiamwitty an jagneousTsaldtion immediatalye” or
"patient-care” ayiettodpplication 1o tHesedtabl €. For this purpose a gel with the
requi site physical properties to accommobdat e toothbrush application is the
desired marketable form Unfortunately, SnF2 dissolved in anhydrous

gl ycerin, the form f While tepical applicatisins are freguertéy perfagmed dn thegantall offiae
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anhydr ous gl ycerai gel withdke neglisiiet phyisical propettieslte acternmodatefodthbrushck t o
application is the desired marketable form. Unfortunately, SnF2 dissolved in
anhydrous glycerin, the form found most suitable for preserving the chemical

10 stability of SnF2, does not lend itself to application with a toothbrush. For
example, U.S. Patents 4,418,057 and U.S. 4,533,544 disclose topical
preparations of 0.40% SnF2 which are chemically stable when suspended in
anhydrous glycerin thickened with hydroxyethylcellulose. A drawback to
these gel preparations is that the gels have a semi-liquid consistency, and

15 when dispensed on the bristles of a toothbrush, the gel immediately sinks
through the bristles and runs off the brush so that only a relatively small -
portion of the dispensed product is retained on the toothbrush. Consequently,
SnF2 suspended in hydroxyethylceliulose thickened anhydrous glycerin has
found limited acceptability as a home-care product as the semi-fluid gel

20 composition cannot be controllably retained on the surface of toothbrush
bristles and then applied to teeth to reliably supply SnF2 for the treatment of
dental caries or dentine hypersensitivity.

To preclude the erratic, inconsistent applications of SnF2 encountered

2S5 with the SnF2 semi-liquid gels of the prior ant, there is disclosed in copending
patent application Serial No. 08/200,034, a SnF2 gel preparation formulated
with a polyethylene glycol having an average molecular weight of 1000
("poiyethylene glycol 1000") that has improved "stand-up" properties, i.e., the
gel has an extrudable consistency such that extruded ribbons of the gel, when

30 dispensed onto the bristles of a toothbrush, will stand-up on the top surface of
the bristles for a time sufficient to allow full application to the teeth, e.g., a
time interval of at least 0.5 - 1.0 minute.

A drawback to the SnF2 gel disclosed in S.N. 08/200,034 is
35 encountered during storage or use, as the gel, due to the hygroscopic nature
ot the polyethylene glycol 1000 present to enhance stand-up, deliquesces
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stand-up, del +Quedngredients with the result that the gel product will drip out of the tube or pump

prior to use.
SUMMARY OF THE INVENTION
15 In accordance with the present invention there is provided a chemically

and cosmetically stable stannous fluoride ge! that has stand-up properties
suitable for tooth brush applications and does not undergo liquefaction when
exposed to air containing moisture wherein the composition is comprised of
SnF2, anhydrous glycerin, a polyethylene glycol thickener having an average

20 molecular weight of 1000 and a small amount of xanthan gum effective to
inhibit liquefaction of the gel.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
25

The SnF2 gel compositions of the present invention are generally

comprised of about 0.30 to ‘about 1.0% by weight SnF2 and preferably about
0.35 to about 0.90% by weight; about 87 to about 99% by weight anhydrous
glycerin and preferably about 90 to about 95% by weight and about 3.0 to

30 about 10.0% by weight of a polyethyliene glycol thickening agent having an
average molecular weight of 1000 and preferably about 5.0 to about 8.0% by
weight and about 0.01 to about 0.5% of a xanthan gum and preferably about
0.2 to about 0.4% by weight.
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exposure to air containing noisture which substantially destroys its

stand-up property, degrading the gel to a sem -1liquid consistency whereby

the gel is unsuitable for hone care usage. 5 Li quef agll he gel
of S.N. 081200 ¥ as been observed when the product is in%’ﬁ&gﬁ”%o air’

contaihing nmoisture for a period of tinme as short as one minute.

Li quefacti on becones a serious problen1mhen4the cap to the orifice of the
tube or punp in which the gel is packaged is allowed to remain open by the
user causing a cosnetically unacceptable |iquefaction of the gel 10
ingredients with the result that the gel product will drip out of the tube

or punp prior to us I : G e With
t he present inventi %“WE%PW&%%%%@&?? Ofg‘r?opr?g%?mt | é‘ﬂﬁ'ﬁ%e '
stabl e st annous2nPiEnicROIYBET o fthyiane oxide having a5 aYFEage molacyiar Walgntay,
tooth brush apphograndire genbraldosmulat undergo |iquefacti on when exposed to

anhydroue giyeerin. a polyet hyl ener ST B HA) SRR e % aver age. 20
nol ecul ar wei ght of 1000 and a snall anmount of xanthan gum effective to
i nhi bit |iquef aghbmin Afrepreeemelthe average number of oxyethylene groups, such
polyethylene glycol being designated hereinafter as polyethylene glycol 1000,
the number 1000 representing the average molecular weight.
10
It is essential to the practice of the present invention to use xanthan
gum to inhibit liquefaction of the SnF2 gel. Xanthan gum is known in the art
and has been proposed for use in dentifrice compositions in U.S. Patent No.
4,401648. Xanthan gum is a fermentation product prepared by action of the
15 bacteria of the genus Xanthomonas upon carbohydrates. Four species of
Xanthomonas, namely, X. campetris, S. phaseoli, X. malvocearum and X.
carotae are reported in the literature to be the most efficient gum producers.
Although the exact structure is not determined, it is generally accepted to be a
heteropolysaccharide with a molecular weight of several million and contains
20 D-glucose, D-mannose, and D-glucoronic acid in molar ratio of 2.8:3:2.0. The
molecule contains 4.7% acetyl and about 3% pyruvate. The proposed
chemical structure configuration can be found in McNeely and Kang,
Industrial gums, ed. R.L. Whistler, Ch. XX|, 2nd Edition, New York, 1973. The
procedure for growing, isolating and purifying the xanthan gum is found in
25 Manufacturing Chemist, May 1960, pages 206-208 (including mention at page
208 of potential use of gums therein described for formulating toothpastes).

Xanthan gum is incorporated in the SnF2 gel composition of the

present invention in an amount of about 0.01 to 0.5% by weight and

30 preferably about 0.2 to about 0.4% by weight. It has been found necessary to
use xanthan gum as a liquefaction inhibitor in order to provide a stable, semi-
solid, extrudable dentifrice which undergoes substantially no liquefaction upon
exposure to air containing moisture for extended time periods. As will
hereinafter be demonstrated, other gums commonly used in as dentifrice

35 formulations such as hydroxyethyl cellulose, iota carrageenan, carboxymethyl
cellulose and Carbopol, a crosslinked acrylic acid copolymer, have been



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 25 The SnF2 gel

conposi tions of

the present invention are generally conprised of about 0.30 to about 1.0%
by weight SnF2 and preferably about 0.35 to about 0.90% by wei ght; about 87
t o about 99% byowek@ks anhydrous glycerin and preferably abortT@8yw0a%@bOUt
95% by wei ght and about 3.0 to 30 about 1 0.0% by wei ght of a pol yethyl ene
gl ycol thickening agent having an average nokecul ar wei ght of 1000 and
preferably about 5.0 to about 8.0% by wei ght and about 0.01 to about O. 5%
of a xanthan gum and preferably about 0.2 to about 0.4% by wei ght.
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Also included in the compositions of the present invention is an
effective flavoring amount of a flavor compatible and stable with the stannous
fluoride salt. The flavor ingredient constitutes about 0.05 to about 1% by

10 weight and preferably about 0.1 to about 0.9% by weight of the gel .
composition. Suitable flavoring constituents are flavoring oils, e.g. oils of
spearmint, peppermint, wintergreen, clove, methyl salicylate and menthol.

The SnF2 dental gel of this invention may be prepared by suspending
15 SnF2, predissolved in anhydrous glycerin, flavor, polyethylene glycol 1000
and the xanthan gum in anhydrous glycerin heated to a temperature of 35 to
140°C by mixing in any suitable mixer, such as a Lightening mixer for about
30 minutes until a homogenous solution is formed. A substantially rigid, non-

fluid gel product is obtained upon cooling. The final product may be
20 packaged in any suitable container compatible with SnF2 gels such as plastic

or iaminate tubes or botties.

The SnF2 gel product of the present invention undergoes virtually no
liquefaction when exposed to air containing moisture for extended time

25 periods and has an extrudable consistency and upon being extruded as a
ribbon onto the bristles of a toothbrush, the ribbon remains in a stand-up

position on the toothbrush without substantially sinking through the bristles for

at least two minutes.

30 The following example is further illustrative of the present invention, but
it is understood that the invention is not limited thereto. All amounts and
proportions referred to herein and the appended claims are by weight.



10 It is essential to the practice of the present invention to use xanthan
gumto inhibit liquefaction of the SnF[err] gel. Xanthan gumis known in
the-art and has been proposed for use in dentifrice conpositions in U S.
Patent No. 4,401648 Xanthan gumis a fernmentation product prepared b
action ,of thew%@%ﬂﬁiteri a of the genus Xant hononas upon ca&ﬁﬁ%ﬂ?@?@g.
Four species of Xanthononas, nanely, X canpetris, S. phaseoli, X

mal vocearum and X. carotae are reported in Phe literature to be the nost
efficient gum producers. Although the exact structure is not determned, it
I's generally accepted to be a heteropol ysaccharide with a nol ecul ar wei ght
of several mllion and contains 20 D- gl ucose, D-mannose, and D-gl ucoronic
acid in nolar ratio E;(a'% f 3:2.0. The nol ecul e contains 4.7% acetyl and
about 3% pyruvate. The pPoposed chem cal structure configuration can be
found in McNeely and Kang, Industrial guns, ed. RL. Wistler, Ch. XX, 2nd
Edition, New York, 187%ShFoigel of theeprsent inventiphovaspreparsd with the falsvingr i f yi ng
t he xant han ?umiﬂ' edi@Had in 25 Manuf acturing Chem st, May 1960, pages
206- 208 (i ncl udi mention at page 208 of potential use of guns therein
described for formulating toothpastes). Xanthan gumis incorporated in the
SnF[err] gel conposition of the present invention in an anount of about
0.01 to 0.5% by wei ghtm pref erably about O g 4% by
weight. It has been fo Teessary to use xant ha efaction
inhibitor in order to (Fl¥eere a stable, seni- solid, 9380Pudabl e dentifrice

whi ch under goes subst arpdlpdthylefi® Giycot ¢bast i on upon 6,00

SnF2 0.4000
Xanthan Gum 0.300
Flavor ' 0.5000
10 The glycerin, flavor, xanthan gum and polyethylene glycol 1000 were

premixed at 1000C for 30 minutes to form a homogenous solution. The
solution was then mixed with SnF2 predissolved in glycerin for 30 minutes at
a speed of 800 revolutions/min. with a Lightning mixer. When cool, the
resuitant gel was of extrudable consistency, cosmetically attractive and was

15 tubed in plastic laminate tubes. When a ribbon of the gel was extruded onto
the bristles of a toothbrush, the ribbon remained firm and did not significantly
sink through the bristles for at least 2 minutes.

To determine the stability of the gel to moisture, 10 grams of the gel

.20 were placed in a pre-weighed, two ounce ointment jar to which was added 0.4
milliliters water. The jar was sealed with a screw-on cap and stored for 4
days at 23°C. After the 4 day storage period, the jar was opened and inverted
tor one minute to allow any liquid to drain off. Thereafter the jar was
reweighed to determine the loss in grams, if any, of the gel, such loss in

25 grams being representative of the degree of liquefaction of the gel. The

results of the liquefaction study are recorded in the Table below.
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formul-ati ons such as hydroxyethyl cellul ose, iota carrageenan,

car boxynet hyl o&)dmbmse and Carbopol, a crosslinked acrylic omimussumoby ner, .
have been WO 97/ 28783 -

PCT/ US97/ 01904 found to be substantially inoperative in preventing

| i quefaction of the SnF2 gel fornulated using a polyethylene glycel 1000
t hi ckener upon exposure to air containing noisture with the result that a
cosnetically unacceptabl e product is produced which | acks the rheol ogi cal
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pepperm nt, wi ntergreen, clove, nethyl salicylate and nenthol. The SnF2
dental gel of this invention may be prepared by suspending 15 SnF2,

predi ssol ved i n anhydrous glycerin, flavor4 yet hyl ene gl ycol 1000 and

t he xanthan gum i n anhydrous glycerin heated to a tenperature of 35 to

Woei
WL % PEG 1000 Glycerin SnF2 Flavor L:lgs“ % Gel
Dental Gel _ Gum Gum (Wt %) (WL.%) (Wt.%)  (WA%)  (grams) Loss

A Xanthan 0.3 6 92.80 04 0.5 0.00 0.00
B HEC* 0.31 ] 82.80 04 05 2.80 28.0
c HEC 0.4 6 92.80 04 0.5 1.68 16.8
D cMe™ 05 6 92.80 0.4 0.5 1.06 19.6
E Carbopol 0.25 6 92,80 04 05 252 8.2
F None (1] 7 92,10 0.4 0.5 533 533

*HEC - Hydroxyethylcelluiose
**CMC - Carboxymethyliceilulose

The % gel loss results recorded in the Table above indicate that only
10 the composition of the Example, Dental Gel A containing xanthan gum
exhibited acceptable stability wherein no gel loss occurred during the 4 day
exposure to moisture, whereas the comparative compositions which
contained a gum other than xanthan, encountered gef losses of 16.8 - 53.3%.

15



140[err] C by m xing in any sui t‘m_such as a Lightening m xer for
about 30 minutes until %Eiﬁ&{)ﬂ&muﬂle Jadedit i dn is forned. A substantially
rigid, non- fluid gel pr ned upon cooling. The final product
may be 20 packaged in a mllﬂg g\ﬁ!\nt ai ner conpatible w S .
such as pl ast@? Sani n r bottles. The SnF2 gel %?5@840: l% t he
present invention undergoes virtually no liguefaction when exposed to air
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consi stency and upon being extruded as a ribbon onto the bristles of a

t oot hbrush, the ribbon remains in a stand-up position on the toothbrush
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of about antthan gum.

2. The composition of claim 1 wherein SnF2 is present in the
composition at a concentration of about 0.30 to about 1.8% by weight.
10
3. The composition of claim 1 wherein anhydrous glycerin is present in
the composition at a concentration of about 87 to about 97% by weight.

4. The composition of claim 1 wherein the polyethylene glycol is
15 present in the composition at a concentration of about 3.0 to about 10% by
weight. '

5. The composition of claim 1 wherein the xanthan gum is present in
the composition at a concentration of about 0.01 to about 0.5% by weight.
20
6. In a method for preparing a stable gel formulated with SnF2,
anhydrous glycerin and polyethylene glycol 1000, the improvement which
comprises incorporating in the composition about 0.01 to about 0.5% by
waeight of a xanthan gum whereby liquefaction of the gel is inhibited when
25 exposed to air containing moisture.

7. The method of claim 6 wherein the xanthan gum is present in the '
composition at a concentration of about 0.2 to about 0.4% by weight.

30 8. The method of claim 6 wherein SnF2 is present in the composition
at a concentration of about 0.30 to about 1.8% by weight.

9. The method of claim 6 wherein anhydrous glycerin is present in the
composition at a concentration of about 87 to abut 97% by weight.
35
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screw-Qn cap and stored for 4 days at 23[err]C. After the 4 day storage
period, the jar was opened and inverted for one mnute to allow any liquid
to drain off. Thereafter the jar was reweighed to determne the loss in
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study are recorded in the Tabl e bel ow

T

THIS SHEET HAS BEEN !
REPLACED




LGS o

7 -FiS b‘u\rcposess-ef “conpar i senir the -procedar e -of-:t he exarrpl & "has- repeaf ed’.u.
except guns other than xanthan gum were substituted for xanthan in
preparing thegels. The liquefaction results obtained with these 5
conparative guns are al'so recorded in the Table bel ow. TABLE Wight W. %
PEG 1000 dycerin SnF[err] Flavor Loss % Gel Dental Gel Gum Gum

(W.% (W% (W.%9 (Wm.% (grams)sLoss A . Xant han 0.3 6
92. 80 0.4 0.5 0.00 0.00 B HEC 0.31 6

92. 80 0.4 0.5 2.80 28.0C HEC 0.41 6

92. 80 0.4 0.5 1.68 16.8 D CMC* * 0.5 6

92. 80 0.4 Whatisslaimedis) 86 19.6 E Car bopol 025 6

92. 80 0.4 0.5 2.52 25.2 F None 0 7

92.10 0.4 0.5 5. 33 53.3 *HEC - Hydroxyethyl cel | ul ose **CMC -
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i ndicate that only
gel contains 0.30 to 1.0% by weight SnFy, 87 to about 99% by weight anhydrous
glycerin and 3.0 to 10.0% by weight of a deliquescent polyethylene glvcol having
an average molecular weight of 1000, the improvement comprising the step of
inciuding in the gel, 0.01 to 0 5% by weight of a xanthan gum, whereby
liquification of the gel is inhibited when the gel is exposed to air containing

£
\

moisture.

2. The method of claim 1 wherein the xanthan gum is present in the composition at a
concentration of about 0.2 to about 0.4% by weight.

Y
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A SnF gel composition exhibiting improved stand-up and stability to exposure to air containing moisture which composition contains
SaF, anhydrous glycerin, 2 polyethylene glycol having an average molecular weight of 1000 and xanthan gum.




