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cuﬁgﬂn ges uld"lr‘]?'géidq‘g'p"‘}' Qﬁteﬁmlsaga'ﬁl t°?" 3‘&é'fﬂm°““‘§'?sé‘rqf?f“‘°t 1" P‘h F'o?°f"ﬁ'5?\'§
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reacting dlv)’eiﬁﬁ ,y:e,wg‘g, ; er§ @mgyg‘{@ |on |n eract annous
chefatl ng ymer, I owi ng stannous oxi dation to occur The

-vo'r'l ng agpgﬁgfafe ,ﬁﬂmﬁf merﬁ:m fibh %:ﬁﬂve t?gpgf}‘r\’l il ‘SRR m e discovered
43

from2.5 to 5.0. The nout hwash corrp05|t|ons of the invention

‘p‘Fl‘WI'r'm‘n_t‘qe_r'a'tTg'e—oT‘TT'O'rTTZ._SIOLana pre from3 to|7.
te r‘nrrnmrq [PMS< of the invention Wegﬁt\%'e&ﬂl n_the. ra;Lge

s 121V have a

of_.__,.--:from 2 fo 11 andmﬁf@ﬂmuwfromB to 7. The f or mul at |80ﬂ98 of this
i¥ention gre manuf SnoqueGheldingiGopolyoeredur es whi ch prot ect01t-d st annous i ¢n
S&izomgm dati on. Praonays flerisas fluoride is initially di 996-9&d in an :
aqueous. soljution cor&8™#%g the stannous chel dting copol Pier@® Thi's sol utifon
may:be mixdd with otfWerPMESHIonent s by conventifonal proceddr®d to form thg
cogposi tions of the ah?fentlon In a preferred |procedure, a? em x solutiqgn
iisiiprepared by disp S from0.5 to 26 weig per cent slt nous fl uori dg
I Wt er4scgnt ai ni ng hitlhPedanbe 26 wei ght percent stannoys jpon stabilizirg
c:opolyrrer the wei ghfailitiBeoat®f the stannous fll uoride toggpRal ymer being
firom 0.01 45 to 1. OlsE%.{ohe premx sol ution. ThIIS sol utlormc.qrb be then m jed

VNP - S N P | P = V=

t'h th PO U P rdial o>
\M o) er- COUTTPOTICTITS u \JU[IVCIIL'I oTrat 61 ot TTOUT O™t U T  OT I ¢ 1< | \>ammpaTy OI.L T OTT

affhis iny eTﬂ*W‘WPHPW@W&'FW‘BF merool#e-f r om oxi dati on can be provi ded
during nnuf Rlerenis E125Yis 8 sendgrisalg obatylendeide wist eroylens ovide caiensatss of reRYiesIsPle
[erT] ER PEGOD isGorbitdh diisostearate available from Emery Industries.

Preferred toothpaste formulations have the compositions shown in Table A-3.




N

addi ti onal protection against the oxidation, the product. should be

ed.ift oxygen inpermeabl e containers. Preferred containers are |amnated .
“such, as "GLAM NATE" tubes (Epo'sh68gt Ban Com pany). Sui tabl e tubes

t-am nates of a flexible plastic such as a polyolefin (i.e., low density .

et hyl ene, etc.) and an oxygen barrier |layer such as an oxygen

rmeabl e netal foil (i.e., alum nUABEDAB) . The 5. lam nates include
far--convent i onal | ayers such gas adhesives (i.e., ethylene copol yrmers),

e+ O - ot herl inpémemeven fibrous mafjerials, andwdigerdrédhe. FOr tootihpaste,

layer expq ' QQ ; qsential ly

e f om t oxifc ISR EES and nmatefial s which e rel eased ifnto the
t.ogt hpast e duni acture, storage or use anfl air the stabijlity of
t.he:t oot hpast ¢ & A prefefjred gel fornghafdon can have tihe
formul-ation srm @rRﬁL)l 10 TABLE A-1 | ngﬁedignts
Vei- ght ,Per cent Iparaben NF Purifigg.¥gter USP
Iﬁ—"—“ 28*:Sor bi tqup% brdben®E ( 7099 - USP 50 - 80 &ppngywus chel ati ng

: (. folysthiierd dnjcap@us Fl upri de USP 01-40 0.3 - 0.5 dycerin
96% USP Stannous Chelfiting Calidlymer 0.5-§&0di um
Car boxynet hyl destinabusFeoride0. 5 - 5.0 Fl avor 03-05 - 0.3 -
1. 0 Preser vat i|\Rerbitol 70% USP ' 0.1 - 1.0 Foro-8ditional protdction
agai-nst . t he oyi ¥duinGaccharindSidmstalvasih product sho®@Pe+dfe stored in dontainers
whi ch have Iow rqpbesphaiehi | i ty and whi ch pred®&r4dbly do not exgose the
contents to sifl trag,q I i cat es, gén, any other%#e®@rijals which voul d

t-etduce-t he staH “1°]“f" Segfiury H@a@f’?ﬂﬁ%u ion, or intPbdfice physiol ogi-| cally -
unaeceft abl e s %ﬁd\’%ﬁ%@ comtents. PrefePPrPtontainers arle bottles
rede of an oxygs] '" ?%B)nl ¢ pol ymer su B poI yet hyl eng :
pht hal ate. A [ -,' e 2 alvy= aY Has N alill alaaata i on shown
in Table A-2. Iﬁarﬁbml’s'sawmvmkpowmelfawlablefrordBeEcGWUmb nglpanhe foll ovi ng

Speci fi‘,sc but rcSvdiumrGMa® isgadmampthy sellulesr. cent ages are wei ght percent|s unl ess

ot her w se i ndif crulyettlylenbAiBlchl 480°3s pdlyethgle@Mlice Mbving a molecular weight of about

Vi ght Per cent] 400,ravdilataifrddfitréon ddfbide. 80 - 98
St-annous Chel atTTng Copol ynmer - U. T - 5.0 Stannous
“Flouori de 0.05 - 0.5 Tween-80

0.1 - & OpRMppEQNiC F127b - 0.1 2.0
Fravor =~ — ' 0.5 - 2 dycerin

1-10 Sor bi t @h aqueous solution containing methyl vinyl ether-maleic anhydride copolymeiIL and Qépceﬂ‘ﬁstannous
Denat ur ediubiidaasi@ixed with the other ingredients listed below to form a nontabrasitéhonedleatiRbiRQaZRRILE&

0: 01- . 2 Hakbhy fhe folldwing composition: 0.1 - 1.0
Tween- f?err] I s pol yoxyet hyI enesor bi tan nonool eate. 50 Pluronic F127b is. a

condensate of ethyl erq 43%1 W T h propyl ene OXxI de co‘rﬁEl'—’t'gt bs of propyl ene
glycol .. PEG [err] is|sofbitan diisostearate availabl ¢ gﬁ m Erery”
kndustries. Preferred—t+oothpaste—formiatons—have—tHe—eeAppsi ti ons shown
i n\Fable A3 Purified Water USP 18.00 |
Sorbitol Solution (70%) USP ' 66.85
s Copolymer® 1.00
EEmm e Stannous Fluoride USP 0.44
T Glycerin 96% USP 10.00
Sodium Carboxymethylcellulose 1.70
% Blue FD&C #1 (1% solution) 0.90
Yellow FD&C #10 (1% solution) 0.61
Flavor - Felton Spearmint HF Triple Distilled A-1895 0.50

Copolymer® is the free acid of a methyl! vinyl ether and maleic
50 " | anhydride copolymer having a molecular weight of about
30,000 to about 1,000,000.

EXAMPLE 2
55 — ———

The procedure of Example 1 was repeated to form another non-abrasive home treatment gel including
the following ingredients:



EP 500 691 Bl TABLE A-3 Ingredients

_ht Percent 5 Purified Water USP _ 10
Car bopol : EP 0 500 691 B1 0.05 - 1.0 Sodium CMCb -
71+ 2.0 dycerin 96% USP _ 5.0 - 30 Xanthan .-
€351 ;KELTRC]_) 0.1 - 1.5 10 Met hyl paraben NF. ..
i I QRdnlaben NF " Weight P Ol -. 10 T
Po1 yet hyI epe @fgwfs 4506 ' o 4o eﬁer& aRheus—Chelating
Oopg],yrrer Purified Water USP 5.0 Stannous FI uoﬂ@QPe -'
=~ 0.5 |5 S°'b"°' s°'““°"é6°r°’tiu“t°'8| 70% USP 10 -
35 Sodi ufn BacgRd Usp auystal 0.b% . 0.5 calcium
Pyrophosph cemr} "°' ° 30 - 45 Zi nc fyjrate
xL=72.0 phqsphat e 30 - 45 20
So' “um Lau gﬁ%@%yﬂ% 0.05 0;23 0 Sodi um Hydr oxi de
NF -(10% g0 cAc,d - 5.0 Fl avor 0.125
0.5 -1.5 CIUU 1 . cat UU/\yVIII (%A% "i"l"Ei' fy-atab-e—+omB~F
Gaodrich Ch @9 g @ggbaf“ iy %weﬁ! FgiPic £nbyaridp Gy mpHiayieg 3pplesyisr
A ycol 400 &°9 °f§b°Htrﬂ° ﬂa %L‘%& Ytol having a nmolecular weight of about

400, avail able from Uni on Carbide. 30 EXAVMPLE 1 An aqueous sol ution
cont-ai nimag net hyl vinyl ether-maleic anhydride copol ynmer and percent
st'annous fIEXAMPLES i s nmixed wit h the other ingredients listed belowto form

a non-abrasive hone treatnent Pr oduct having the foll ow ng conposition:
I' gk edi ent s The non-abrasive home treatment gel of Example 1 wasvequ}ﬁq topistepnaing theoipitialfcpnegntradiang
USP - of stannous and fluoride ions achieved ahfgrmyfstion and to determine the- igffialjpn eanceqiations; affer 1.

( 70’«@ Ue 2, and 3 months storage at 45 'Wl&?gq r1;E,i:ermeable tubes.

100 St annous TEIRIBYING @Sy sere obtained, concentrations being reportsd §s yelahtpercents 1y 969, USP

£0.-00 Sodi um Car boxynet hyl gellulose 2045

BFHoe~FD&C #1 (1% sol uti on) | Time Snas SnF2 | Ba9dnfvglptbw. FD&C #1 0 (1%
sofuti ony i Flavar -g kgl tdn gpearmgg |HE Triple

Di:sti-1 I ed A- 1895 0.50 Coppdmemi[errlodd tHe puse dcag lof a nethyl vinyl
et’her and mal eic so ' two months agdygdr ildeggppol|lyser] having a
motecular wei ght of about | three months 0.398 0.405 38

30
EXAMPLE 4

The non-abrasive home treatment gel of Example 2 was analyzed to determine the initial concentrations
of stannous and fluoride ions achieved at formulation and to determine the initial ion concentratlons after 1,

% 2, and 3 months storage at 45°C. in sealed oxygen impermeable tubes.
The following results were obtained, concentrations being reported as weight percents.
Time | SnasSnF; FasSnfz | pH
@ Initial 0.461 0433 | 35
one month 0.423 0.418 36
two months 0.423 0.413 3.6
three months 0.413 0.409 37
. 45

EXAMPLE §

The following Example illustrates the stabilizing effect of the alkyl vinyl ether/maleic anhydride

60 copolymers on stannous fluoride in an aqueous environment such as encountered during formulation of
stannous fluoride containing oral care products. Two sample solutions of 0.455 percent by weight stannous
fluoride in deionized water were prepared. In the first sample solution, the stannous fluoride was added to

the deionized water. in a second sample solution, the stannous fluoride was added to a solution of 1 percent

by weight of methyl vinyl ether-maleic anhydride copolymer in deionized water. In the first sample solution

--§6 a precipitate of stannous oxides appeared almost immediately and the intensity of the precipitate increased
with time. Analyses of the supernatant and sediment portions of centrifuged samples revealed that the
concentration of stannous fluoride in the supernatant and sediment portions were 0.371 percent by weight

and 0.099 percent by weight respectively. The second sample solution was clear and there was no

7




.é't ed to form anot her non-abrasive hone treatnent gel including the
OWI ng ingredients: 6 EP O BROQD5S®PE91E1 | ngr edi ent s -
Per cent Purified Water USP _ - 18..00.

0 N
%9 Inget Lf prec Za%ﬁ THeSse results were confirmed by oomparatwe sample ar a% @g:y
Analyses of the supernatant and sediment portions o cg% d sampl ﬁ

of stannoys ﬂu ride it thT sugernatant was 0.456 per b &1‘13’54 o sginoybﬂ‘@;‘%‘e kE
fgg%ﬁ%fﬁ%wgsam b __
Flavory 0.50 10 Tartaric AC|d_"'_
G‘IZB Copgimpﬁg({ err] is the free acid of a nethyl vinyl ether and maleic =~ =7
_ ghhydri dée coporyner having a nol ecul ar wei ght of about 30,000 to about
000, 000.. Arbaquactd/Buitior cdnkuning GietriyD iy lothGr-rheMIB arhy @b BEPOlymEeind Pbrodns 8Eitogs 1
was anal ymmde isOprebatee neTfone at dedilizadi stainAdus dlodride Bdlatdh. T3SsolfionIé mBEAO With ™8 Gther
£EUor i me ingmdients distedein clibla tA-4. Therainaintsoof tinidgrodientiedre iselected to Iyioldi anfiral @buthiwash

concent r zpmpsgondlfavie thd folliMingZomeastior8 nont hs storage at [err] in seal ed
oxygen inperneabl e tubes. The following results were obtained,

cencentrations being reported as wei gBLEEtcents. Tine Sn as SnF2
Fas snf2 pH 25 _ lnitia 0.463 0.432
B: 6::on@ m)n h |r@md|a,as 0.421 3.8 twp nont eight Perceft. 410

0 ~A17 . Bthree 0398 02405 37830 o EXANVPHE 4 The
-ﬂen abra5| ve hone té'&j ﬁ& | of Exanple 2 wap anal yze:cg'oﬁo' determjne the -

_'_-t__lal congentrati- 09 Fadighnous and fl uoride]ions achloemed at

cmukgtionl and to ne the initial ion copcentratigyy after 1, 2, and
]%:mt hs stprage at SE';&}‘"I; hosphBte SALIEds®XYgen i npermeabl e tggges. The -
T esul ts Wwepso B ,ﬁl(mg@mtﬁ,@ncentratlons bei ng repyst ed as wgi ght

me FD2C Yelow #19 (80 balution)F as Snf 2 | pH 40 0.15 '
0. €l Aicohol 95% U8B 3 3.5 one npnth 249. 423 1 0.418
[ hs MathyiF3raben 0.413 3.6 thfee nontho.i1o 0.413 '

3409 - ./ 46 EXARFp#Parafidne f ol | owi ng Exanplejillustratee® the stabilizing
effect of the al kyl PEEH91 et her/ mal ei ¢ anhydridp 50 copol0@®ers on stfannous
ﬂ_uor i.de in}an aque&pise Mintfares tpuitle # 317¢H as encolint ered dWng f or nuljati on

S Copolymer? is the free acid of a methyl vinyl ether and maleic anhydride copolymer having a
molecular weight of about 70,000, benzene-free, and sold under the tradename GANTREZ
S$-97BF by GAF Corporation. It is purchased in a liquid form containing 10 wt.% copolymer.
PEG 40" is sorbitan diisostearate available from Emery Industries. '

“EXAMPLE 7

“An aqueous solution containing methyl vinyl ether-maleic anhydride copolymer and percent stannous
. fluoride is prepared to form a stabilized stannous fiuoride solution. This solution is mixed with the other
40 _ ingredients listed in Table B below. The amounts of the ingredients are selected to yield a final toothpaste

composition having the following composition: ' .




'st annous fluoride contai ni ng oral care  products. Two sanpl e sol utions of

0-455.percent by wei ght stannous fluoride in onized water were prepared. In....

In a second sanple solution, the stannous fluoride was added to a
s ~ut|on of 1 percent by weight of nethyl vinyl ether-nmaleic anhydride-
copol ymer in deionized water. In the fiTABtEBanpl e sol ution 55 a
pr=eei-pi t-ate of stannous oxi des appeared al nost i nmmedi ately and the

bnggnsity of the prfeci pllr,@‘;oeen{sncr eased wth ti me. Ana¥aigheserssht t e
supernat ant and sedirfent—portrons—of—centr+fuged—fanmptes—reveatqd that the

concent r&ti on of stannofé‘"ﬁﬂdm’de in the supernafant Osedi mgnt portions
were 0.371 percent |by WeP tpyl ol 38R per cent by vvel ght’ I espectji vel y. The
sacond. sanpl e sol ut]i on y%qé"‘r d there was no ,9 0 500 {691 B1
evi.dence of precipiftati esul ts were con |rrredola¥ conpgrative
sanpl e qgal yses usijng a & meter. Anal yses|of thgggupematjant and
sedi ment  portions (f cerg An dgg@,g"dganpl es reveal ed|t hat Q,hgs concgntration of

stannous fluoride ifn t hescildyBratidioNeshtibh)456 pefcent Rkwowei ght] and no
st.-annous fluoride vias desssbierdsiuspt he sedi ment pofti on.18B¥AVPLE |6 An

agueous sol ution cdnt ai ngcapmreatdnarin USPITpstabt her - mall ei ¢ amt2gdri de |copol yner
and--per ggnt stannoys f| ucaldiePyraphgsplefear ed to forma st a9iDi zed stannous
fluoride solution. |This ZisdCiateon i s mi xed with thé ot he0.400 | Ngredi ents
Ilsted in Tabl e A-4. TheGlpceine#6% USP t he i ngredi enfs are5Ml ected to yield a
fi.pal’ mout hwash corfposi t Natwal Winy Flengr ARESFELTONA ng ¢onpositi®on: TABLE A-4 15

| ngredi ent's Sodium Lauryl Sulfate Needles i ght '®8rcent |Purified

Vatlgy, 2 Copolymer® is the free acid of a methyl vit)l effor &dd\itufid aRnydfidé USP

15. 00 St annous Fl udr égpélymer having a molecular weight of about 70,000, benzene-free,@ndLO {20

COpOI ynmer[err] sold under the tradename GANTREZ S-97BF by GAF Corporatid®). 00 Soldi um

phosphate, di basic TSP U. 05 FDZC Blue #1 (1%
sofutio 0. 05 FD2C Yel | ow #10 (1% sol uti on)

0 15 Et hyl 95% USP _ 2.50 25

I\/b’f hyI Par%ﬁrel—tlgé : 0. 10 Propyl Paraben

0.°01 -PEG 40b pentifrice co ositions prepared as described in Example 7 and having tH8. febhulaidng ehoh v
£17avor ( Noviiuhié € wereQrialy2dd to determine the initial concditr&litns3 stahisoR® lydioAdecibris] achisvet fag
free acifd efrmdatiohiahy o Wdtstiine ariehifitial ®A Cbonhttichs aNdtYICR] she T opathsy stragehea b 1y il
ol ecul ar wedighixygeh indadahdablé b&00, benzene-free, and sol d under the
tradename GANTREZ S-97BF by GAF Corporation. It is purchased in a liquid
f:orm contai ning 10 wt. % copol ymer. PEG 40b is sorbitan diisostearate
available fromEnery |ndustries. 35 EXAMPLE 7 An aqueous sol ution

cont ai nisag met hyl vinyl ether-maleic anhydride copol yner and percent
stannous fluoride is prepared to forma stabilized stannous fluoride
sal-.ution. This solution is mxed with the other 40.- ingredients fisted in
Tabl e B bel ow. The amounts of'the i ngredients are selected toyield a final
_too‘Lb/past e conposition having the fol |l ow ng conposi t| on: 45

50

t.he,_fl rst sanple. sol ution,the stangpyssdolggpgide was added to the deionized



EP0500691 Bl TABLE B I ngredients
Wel ght Pércent 5
Y9700 Pol'yet hyl ene d ycol
""I\/Et hyI par aben NF

400

EP 0 500 691 B1

Copol yner[err]

TABLE C

Purified V\ater

0.40 4 ycerl n 96% USP"

0.15 .

Propyl paraben NF- .. .
0.455 Sodi um Hydroxi de - .-

¢:189%%: sol ut ion) 4.50 Sorbitol 70%USP ..
IL@\QJS Sodi qm@m@harl n YSP Cryst al Weight Percent 0. 20 15 cium
Pyrophosphdt e A0 PO ZiTC T ITAre '
G=46-G%cerline 96% USP A B c 5,00 Naural Mat H avor -
A:-1-159 FEL TRokfied Water 1.2000 So[i 2900 alir38.00Sul f at e Need®988 '
=1 Q@ ‘Copol yneerbopdd 9%the free 8EPd pf 0R0mef hy320vi iyl ether 838 naleic
iyd - oPydesmesee USR/i ng 19.98p| pci@lr nellfift Nﬁ)'f about 789900,
XanthanBusp| d unde @18 hel t Pfen arré"’GA REZ S-97BEy GAF
M%'H'WLFE 8 D@ﬁ?i f ri A mc?s‘istl bns prepar 8d2as describpd in
| "{Fhe ror° shoWP? n|{Tabl e C anal yzed fo
"P conce {0 ft Orb%gf st olis and flugftde ions achieved
) rox [ to i njdgial ion concgnrprations affer 1,
ﬁ Lge al 4§ C. |n sea ed oxygen i nperneabl e tubes. B5 40
m:'tg:i 91 Bl BABLE fo.37501 et 16.675
Saccharin P 020 (@.20 0.20 DoBorified Wt gr
$Hcrystat 29. 00 - . 29. 00} Car bopol 950 0] 20
Gdikium 30.00 O} 28500 y¢ess.00 9¢% USP FH®000 10. 90
Pyrophosphate 10. 0p
1 -Zine Gitrate 0.80 0.80 0.40 0.40
. |. Natural Mint Flavor 100 1.00
.| A-1159 FELTON
| Doublemint Flavor 1.00 1.00
#30672 Noville
Sodium Lauryl 1.00 1.00 1.00 1.00
Sulfate Needles '
Copolymer® is the free acid of a-methyl vinyl ether and maleic anhydride copolymer having a
molecular weight of about 70,000, benzene-fres, and sold under the tradename GANTREZ S-97BF
by GAF Corporation.

The following results were obtained, concentrations being reported as weight percents. .

Formulation A
Time SnasSnFz | FasSnF2 | pH
Initial 0.453 0420 5.2
one month 0435 - 0.439 52
two months 0.458 0.428 5.1
three months 0.412 0.414 52
Formulation B
Time Sn as SnF; FasSnF2 | pH
Initial 0479 0.430 5.1
one month 0.444 0.442 5.1
two months 0.402 0.398 52
three months 0.433 0.353 52

10



h 0.15 . 0. 40 0.40. 0.40 10
y| par aben NF 0. 15 0.15 "0.15 - 0.15

ylparaben NF .0.02 0. 02 0.02 0. 02
1. 00 EP§F00 691 B (o 1. 00 e
S nous Fl uori de 0. 455 0. 455 0. 455 0. 455 Sodium -
<i'de” -~ 4.50 4.6 450 4-50 (10% sol ution) =
SOI.bI toI 70% USP ., 21.235 - 10.275Formulalon@rs 16. 675 Sodi um
Sag,g,harl n 0. 20 0. 2ﬁme 0] 2} as snF> FasSan 120 USP Cryst al
Cal'ci um 30. 00 . 99 u§5400 35.00 20
Pyrophosphate Zinc Citratg @ P840 |0 {40 -
-Natural Mnt Flavor |1 r5n‘°" 1. 9686‘ 1159, LT()i ubl em nt Fl avor
| 1.00 672 Rigsh | 1 b um dyl 1.00 .
1. 00 1-00L-Se-Fat-e—Needes yrrer[err] is the

:Téﬁ?d of a nethyl vinyl ether and nal eic anhydri de copol yner having a
el ecul ar wei ght of _about 70, 000, benzene-free, and sold under the
tradenanme GANTREZ S- 97BF ty GAF Corpomahmaﬂm[ihe followirlg results were

obt al ned concentratl ons L ) repu ETHE cemls. 35 Fornul ation
AT Sn as SnFATME oo §N’2l e DS L N
42C 155‘2 40 Initial - 0447 m)nt(h429 57q 435 ' 0. 439

_t-vvo ‘ront hs 0. 458 | onemonty  4p8 044% 1|t 9448 nynihg 0.412
0::41 5.2 45 Fornul at i qrivgmytase 0455  Bn Q¥OSNES8 |F as SnF2  pH
I"niti al - 0..479 thige months | 5045854 0.441 58 one
ment h- 0. 444 0. 442 5.1 two nont hs 0. 402 0. 398
53R _yhree nont hs 0. 433 0.353 5.2 10 . EP 0 500 691 Bl
Feafrrul at i o EXAMPLEE Sn as SnF2 F as SnF2 pH Initial

4 ~0.452 5.3 one nonth 0. 439 0.472 5.2

. Dentlfrice_compositions prepared as described in Example 7 and having the formulations shown in
) Table D were analyzed to determine the initial concentrations of stannous and fluoride ions achieved at
. 25 formulation and to determine the initial ion concentrations after 1, 2, and 3 months storage at 45°C. in
. sealed oxygen impermeable tubes.

11



.tmo nont hs - 0. 468 0.472 5.2 three nont hs 0.477 0. 469

5 3710 Fornul ation D Tine Sn as SnF2 F as SnF2 pH Initial
0.-447 0.429 - 5.7 one no : 443 0. 440 5.6 two
ponths. .. . 0. 455 0900 TR0 B 0 e O das o ans

5 '8_-_'_EXANPLE 9 Dentifrice conpositions prepared as described in Exanple 7

a d.having the fornul ati ons shown in 7isppe® D were anal yzed to determ ne the

i tial concentratiens of stannous and fluoride ions achieved at 25

f desrul ati o o deteymne the i trar i gntratrons—after—t12, and
3 ont hs i‘"PS%I%" at [ er yJ—-a M&’%W, 40 45 -
50 55 s 0-600 691 BL TﬁBL D anﬂedﬂ%nts H | ’
Wei ght  Per CpgHiedPwater 2050 | 2250 | 2050 H 2450 | F 17.60
Pur.i.fi.ed ta@bopol 9589. 50| 0.382.50 29.0%0 @40 50 ' 17. 00 o
€ai'bopol  95Biycerin 96% @SBO| 1000 | 1000 [01020 | 10.60 2p G ycerigo®6% USP | 10. 00
8. 00 1D XéHthan Gurd 0. 00| 0.50 0600|080 | o0.80 Xant hagzgsum 0.50
10.60 . 0| Baboxymetiyl 80 040 0. 70 Car boxyngt hyl 0.30
0..40 Cellulose 0. 30 Cql | ul os¢ Met hyl paraben NF | 0.15
0.15 0] Wsthylparabgn B 0.15 0.15 0.} 13.18r opyf-prar fben NF 0.08 02 - (.02
0..02 0L Bepylparaben NF 09202 1802 Cg pcﬂ- mejr " 0.02 1.00 002 1 00 1.00
1.00 45 | Copoymer'1 oo &t dfRouls FPQJor i df0 o 4590 | 0.455 109 455 0. 455
0,43 Sodi u A S0¢ 04554 52455 4.00 943 4. 00
(10% sol ut 7d9°ugp % 14 ¢ %75 . 14.973% 15 875
24740 ‘Sodi 14%730 24.2% 0.4, 6 D.@. 0 20 5 0. 20
20 - US ol ulflzg’ | "o 31‘1,033 : 35. @g" 40. 0d
40%00-Pyr o b & Pr o ™ Oa0l 0" 0.40
0.80 Tween 13500 | 35085 | 35.00P! Ua6Bd C [ er rl 000
Q.80 Pyrophosphate
Zinc Citrate 0.40 - 0.40 0.40 0.80 - 0.80
' _2'5 1 Tween-80° 1.0
, Pluronic F127°¢ -0.80
Mint Flavor A-1159 08 0.8 080 | 1.00 1.00
FELTON '
Sodium Lauryl 1.2 1.2 1.2 1.00 1.00
éo Sulfate Needles
Copolymer? is the free acid of a methyl vinyl ether and maleic anhydride copolymer having a
P molecular weight of about 70,000, benzene-free, and sold under the tradename GANTREZ S-97BF
by GAF Corporation.
Tween-80® is polyoxyethylenesorbitan monooleats.
35 Pluronic F127¢ is a condensate of ethylene oxide with propylene oxide condensates of propylene
glycol.
N The following results were obtained, concentrations being reported as weight percents.
_ @ _ '
Formulation E
Time Sn as Snf Fas SnFz | pH
Initial 0.462 0.453 5.6
* one month 0432 - 0.449 56
two months 0.453 0.444 54
three months 0.431 0.453 54
50

- 86
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H
M nt Flavor A-11 159 0.8 0.8 0. 80 1.00 1.00
FELTON Sodi-um Lauryl 1.2 1.2 1.2 1.00 ' 1.00
Sul fate Needl es 30 Copol yner[err] |s the free .acid of a nethyl vinyl ether
and mal ei ¢ anhydri de .copol ymer hF 0§986%bBicul ar wei ght of about 70, 000,
benzene-free, and sold under the tradenane GANTREZ S-97BF by GAF

Cor poration. Tween-80b is—polyoxyet-hyl-ereserbi-t-an—hbrRosheate. 35
Pluronic [err] is a condensate of etippndationExi de wi.t h plopyl ene oxi de
condensat es of propyl en hgngé)é,-jpgvxll FGs GRSU R yere obtai ned,
concentrations bei ng I’Ej gntpereent Formfati on E Ti ne
Sn assSNF2 F as SnF2 47 ; | o%]453 5.6 45
one nonth 0. 432 pSs | 2~ 0. 453 - 0.444
5.4 three months 0. 43] :gp 0 500 691 Bl
Formul ation F Tine ! R pE-Aniti al
0.471 0. 435 5.2 5 . one nonth 0.390
0.4417 5.2 two nonths 0.415 0.436 . 5.0 three nonths 0.418
0. 429 5.0 10 Fornul dtion G Ti ne FormulationG Sn as SnF2 F as SnF2 pH
Initial 0. 456 0449 T 0. 445 0. 439
5.7 two nmont hs o, aqamme” 0| ges st O E e [ g O %0 4y
0. 430 5.4 20 Fornul gtinissd H Ti qe 0.456 dA49s Prow F as SnF2 pH
Initidl 0.462 | onenpnthe0| 04854 25 A9 nDNIST 0. 464
0.438 5.1 two nont hg twomonths 449 0451 (f 44449 | 551 |t hree nont hs
0.450 0. 445 4.|9h80meRfhtn| atQ4eh | | 0430 | S4
20
- Formulation H _
- Time Sn as SnF> FasSnF, | pH
Initial 0.462 0460 | 5.4
% one month 0.464 0438 | 5.1
fwo months 0.459 0440 | 51
three months 0.450 0.445 4.9
30
Formulation 1
e - Time Sn as SnFz FasSnF2 | pH
S inftial 0469 | 0438 | 52
. % one month 0.396 0407 | 49
two months . 0.414 0.410 4.9
three months 0.398 0.409 4.6
40
- Claims

1. An aqueous stannous fluoride composition for oral care, containing stannous fiuoride and alkyl (from 1

to 6 carbon atoms) vinyl ether and malsic anhydride or maleic acid copolymer in an amount sufficient

45 to efficiently stabilize the stannous fluoride concentration, the composition being substantially free from
soluble pyrophosphates, silica containing compounds and aldehyde containing flavoring agents.

2. A compaosition of claim 1, wherein the lower alky! vinyl ether is methyl viny! ether.

s0 3. A compositibn of claim 1 or 2, wherein the composition is an aqueous non-abrasive home treatment gel
composition.

4 A composition of claim 3, wherein the amount of stannous flueride included in the composition provides
from 0.05 to 5.0 percent by weight stannous fluoride, the copolymer being present in an amount from
.66 0.5 to 5.0 percent by weight, the weight ratio of stannous fluoride to copolymer being from 0.01 to 1.0.

&§. A composition of claim 1 or 2, wherein the composition is an aqueous mouthwash composition.

13



Ti: ma Sn as SnF2 Fas SnF2 pH Initial
5.2 35 one nDnth 0. 396 0. 407 4.9 tmn
0.:410 4.9 three nonths 0. 39&P 0 500 699.B109
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Nofel _'ound,,s and al dehyde cor
gFaim I, "wherein the | owef
A. -conposi tion of claim1l ¢

'nﬂn—.:-abr asi ve hone treat nej

conposition of
nyl ether. 50 3
an aqueous

annous OT1 1C r: (M)
ff‘\m sol ub nr?@lsﬁrl-‘e?h \Qé’\ %nt?ﬁ |
tlgifiahi ng f av04471ng gemm 1. 5.4
b kpith vi ny| 08%her | i SOt hyl 5.2
rtwgmosthser £i n0#He conpP®46t i §rd9 S
gthigemontisnp os P1%n. | 4. O-R9c o

tion of claim3,

Wherein the ampunt of stannous fluoride |ncluded In the conposition
erV|desofron10 05 to 5.0 percent by wei ght stannous fl uoride,

t he

copol yner bein resent i an amount (o 05 1t0]5. 0 percent by
WeEgh%/ the \/\/elggﬁt rati 0 gi—st-aRnous—ir Wafon® | copolyugr being from 0.01
td°1::0. 5. A conposition ¢fTim¢aim1 cﬁﬂaE,SnEnhwEeaernt’he Rtbrposition is an
agueous mout hwash conposi §ijgg 13 * 0456 EP| 0 @ild 6915 8Y Fornul ation F
Time™ 18 Sn as SNF2 |Rndmobte! " Blsg Ni {1 ad439 57 |0.471 0.435 -
52 one m)nth 0. 3901 two montttd 4ft1 0.4515. 2| t Wp44gONY NS 0. 415 _
0436 5.0 -three nmonths| thre&ménltid 0.4540. 4P9 0.4305. § 54 fornul ation G Tine
Sp-as SnF2 F as SnF2 EEEIRG R ' 0456 0. 449 5.8 15 one
_mant h - 0. 445 0.439 5.7 two nonths 0. 451 0. 449
5 hree m)nt hs 0. 454 0430 54—20--Formyl ati,on H Ti ne
{Tas SnF2.  F as SnF2  pH 25 Formulaon H | i t j al 0. 462
. 5.4 one nonth -n,mp 464 s,,assg}:24 3=asSnl52 i nmont hs 0. 459
“*5.1 three nonths 4560 5 36-{For nul ati on | '
. lnltlal 0. 462 0. 460 54
| one month 0.464 0.438 5.1
two months 0.459 0.440 5.1
three months 0.450 0.445 49
Formulation |
- Time Sn as SnF2 FasSnF2 | pH
Initial 0.469 0.438 52
one month 10.396 0.407 49
two months 0.414 0.410 49
three months 0.398 0.409 4.6

- Clalms

1

An aqueous stannous fluoride composition for oral care, containing stannous fiuoride and alkyl {from 1
to 6 carbon atoms) vinyl ether and maleic anhydride or maleic acid copolymer in an amount sufficient
to efficiently stabilize the stannous fluoride concentration, the composition being substantially free from

soluble pyrophosphates, silica containing compounds and aldehyde containing flavoring agents.

composition.

13

A composition of claim 1, wherein the lower alkyl vinyl ether is methyl vinyl ether.

A oompositibn of claim 1 or 2, wherein the composition is an aqueous non-abrasive home treatment gel
A composition of claim 3, wherein the amount of stannous fluoride included in the composition provides
from 0.05 to 5.0 percent by weight stannous fluoride, the copolymer being present in an amount from

0.5 to 5.0 percent by weight, the weight ratio of stannous fluoride to copolymer being from 0.01 to 1.0.

8. A composition of claim 1 or 2, wherein the composition is an aqueous mouthwash composition.

ica containing. .. .. ..
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: Zinn{l)fluorid zu Copolymer zw:schen 0,01 und 1,0 betrigt.

7. Zusammensetzung nach Anspruch 1 oder 2, die eine wiBrige Zahnpasta ist.-

. 560 8. Zusammensetiung nach Anspruch 7, die 0,05 bis 5,0 Gew.-% Zinn(ll)fluorid enthéit und in der das
_Copolymer in einer Menge von 0,5 bis 5,0 Gew.~% enthalten ist, wobei das Gewichtisverhiltnis von
Zinn(ilfiuorid zu Copolymer zwischen 0,01 und 1,0 betrégt.

9. Zusammensetzung nach Anspruch 7 oder 8, die ein Schleif- oder Scheuermiitel enthélt.

56
10. Zusammensetzung nach Anspruch 9, in der das Schieif- oder Scheuermitte! Calciumpyrophosphat ist.
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I aquel | e4d a quantite de fluorure stanneux conprise dans |a '

8. Composition selon la revendication 7 ou la revendication 8, dans laquelle la composition comprend un
e abrasif.

10. Composition selon la revendication 9, dans laquelle Fabrasif est un pyrophosphate de calcium.
50
11. Procédé de préparation d'une composition aqueuse de fluorure stanneux destinée 2 des soins buccaux,
qui .comprend la dispersion du fluorure stanneux dans une solution aqueuse d'un éther vinylique
d'alkyle et d'un copolymére d'anhydride maléique ou d'acide maléique, la quantité dudit copolymére
étant suffisante pour stabiliser la concentration de fluorure stanneux lors de la formulation.

55
12. Procédé selon la revendication 11, dans lequel I'éther vinylique d'alkyle est I'éther vinylique de
méthyle. .
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revendlcatlon 12, dans lequel la quantit6 de fluorure stanneux conprise
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- 13. Proced solon la revendication 11 ou la



