NTI GARI ES COMPCSI TI ONS CONTAI NI NG A ZI NC COVPOUND AND A FLUCRNESA]Y
ND Technical Field The present invention relates to conpositions f.or
preventing caries. Mre particularly, it relates to fluoride .
contai ning conpositions that have enhanced activity in preventing dental- _
enamel caries. Background Art 10 ~ The use;of soluble fluoride salts, such @
as stannous fluoride and sodium fluoride, to reduce the incidence of dental '
caries in the general population is a well known and ongoi ng endeavor. The
adm n:cistrat ldon Nt hEsRT £$ (COMRYS TTIQNS. FCON TARENGTSN \Z Ty moMECUN Ui ng theOI
15 uori dati [ Al Of essional treatment— by denti sts an
i ncor poration |2ﬁgfu.%§§ %Qﬁﬁ WQE?EELL ons such as dentifrices and
- nmout hrinses. |t Teclamsoakribield hat zinc plays a role in dental care. 20

For exanple, indje ?%r’?@tlwenéxorl@efgéeés%'egonl y;éPonsWZﬁ there is
di scl osed a conp05|t or treating gingivitis c ng a ve
cont ai ni ng @ hi @F%‘tﬁfé‘é#ﬂg R3vle DS gtﬂ?/’é%rﬁrhhﬁuhalz Yic Btalltel%m ﬁ@ zi.nc
chloride, that i) stitd cdidiveind Vs ;%sziibze@ @it ChdveSenngitéd! ed "A
Study of Zinc In Human Teeth," Arc B|o , Vbl 8,. pp 135-144. 1963.
Perganmon Press 13FEH{PY n’t'éoF”r'?]Vﬁt”ﬁl eptal edamel1¢RFLSSciting reports
of aninmal studies in earlier publications by MO ure (1948, (bservati ons on
i nduced caries ig ébuﬁh jaﬁpt._Res. 27, 30 ~ 34-40) and Mansell &

Hender shot (196G; e~ chem cal anaIyS|s of netals in rat nolar
enanel , ferhf arthe use of soluble fluoride salts, such as stannous

fluoride and sodlum fluoride, to reduce the incidence of

dental caries in the general population is a well known
and ongoing endeavor. The administration of these
fldyoride compounds takes manf forms, including the
15 fluoridation of drinking water, profesSional treatment by
dentists and inéorporation in oral hygiehe'compositions
- - such as dentifrices and mouthrinses.

It is also known that zinc plays a role in dental care.

20 For example, in U. S. Patent No. 4,160,821 issued July 10,
1979, there is disclosed a composition for tteating
gingivitis comprising a vehicle containing a high
concentration of glycerol and a zinc salt, such as zinc
chloride, that is soluble in the glycerol. 1In an article

25 entitled "A Study of Zinc In Human Teeth,™ Arch. Oral

Biol., Vol. 8, pp 135~144. 1963. Pergamon Press Ltd.

{Printed in Gt. Britain), the'authofs, citing reports of

animal studies in earlier publications by McClure (1948,

Observations on induced caries in rats. J. dent. Res. Zl'.

30 34-40) and Mansell & Hendershot (1960, The spectro-
chemical analysis of metals in rat molar enamel, femur and
incisors. Arch. oral Biol. 2, 31%37) note the relatively
high level of zinc in teeth, and indicate that while the
significance of the presence of zinc in teeth is uncertain

35 and there is no evidence that zinc reduces caries in man

' or experimental animals, the relationship between zinc
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i ncisors. Arch. oral Biol. 2,'31-37) note the relatively high level of zin

in teéeth, and indicate that while the significance of the presence of zinc
Lin-teeth i's uncertain 35 and there is no evidence that zinc reduces
carles in man or experinental animals, the relationship between zinc

“concentration

shefore this element can be dismssed as-a factor i-n dental health. -An N

I n enafrel - and caries susceptlblllty shoul d be el uci dat ed

abstract of a paper entitled "Fluoride Content in Enanel After Topi cal
Applications of 5 [err].and [err] presented at the 25th ORCA Congress,

Cari es Res. 13&&)::&9&;1&99190“ ejrorérsanel i and/idami exx prrsoepttidb iddnyu ahet 1dn 3

groups of 10.
[err] results
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15

20

ste
the 1ncrease was distinctly lower in teeth treated only

with NaF or pretreated with 2ZnCl,.

In British Patent Specification 1,373,003, published

November 6, 1974, there is disclosed a dentifrice
composztlon "having act1v1ty agalnst plaque and calculus on
a tooth surface comprlslng a sparingly soluble zinc salt -
which is defined as a zinc salt of an acid, other than
zinc fluoride or its hydrates,_haVing a water solubility
greater than that of zinc phosphate -and 1ess than 1 gram
of zinc per 100 ml of water at 20°C - and a mixture of
detergents. ' The deotifrice may also contain a compatible
abrasive such as alumina and other conventional toothpaste

~ ingredients.

25

U.S. Patent No. 4,146,606, 1ssued'March 27, 1979, relates

to a pharmaceut1cal cowp051tlon for dental use that can,

30

35

inter alia, suppress dental caries, this. composition
comprising a stront1um compound, a zinc compound, tannin

and, optxonally, a fluor1ne compound in such a welght
proportion that the weight ratio of strontium, zinc,
tannin and fluorine is 1 to 3:2 to 4:1 to 3:0 to 4.

sU.S.'Patent No. 4,138,477,.issued February 6, 1979, .

discloses a composition to prevent and control mouth odor,
which is also said to be effective in preventing calculus,
plague, caries and periodontal disease, containing as the

of -

her
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I'ngredi ents. 25 U S. Patent No. 4,146,606, issued March 27, 1979, rel ates
t =& phar maceutical conposition for dental use that can, inter alia,
s ess dental caries, this conposition conprising a strontium corrpound a
ng conpound, " tannin and, optionally, a fluorine conpound in such a melght
30 proportion that the melght ratio of strontium zinc, tannin and =~
fluorine is 1 to 3:2 to 4:1to 3:0 to 4.3U.S. Patent No. 4, 138, 477, |ssued «-w

February 6., 1979, di'scl oses a. conp05|t|on to prevent and control nouth
odor, 35 - which is als6 said to be effective in preventing cal cul us,

pl aque, CarleSe§§Eh£&51Cﬁ§@ﬁaJadtsﬁ65pol ﬁ@facamﬁyeﬁSfébﬂea bySthessentlal
agent a zinc p#maj’ CO e, reacti on of @ zinc

conmpound wi t h SRS Thi ¥ ﬁ@@@#%{lﬁ%n? |$|ﬁbnEaFBBR9PPé w%ﬁ$f6ﬁlé“éﬁ&ﬁ8r
" phosphori ¢ acimbXymiéx atenta iheng oopoisdxy bixc pasubfenicnahdder phosphbeic

alia, a fluorine-scant ai t S_} gai nst decay.
.The I nvention %i%%‘%’geen scoveéér%‘i%ﬁég l[ﬁ%é ai%] l?‘(g'gigvgl’opment of 10
dent al enéhelAdEEEESElercﬁaﬁ%&?%#@%@@°%?abﬁb&gnﬁPmP@“D@tﬁhéhrpﬁéﬁecﬁﬁt and

fissure cari esghe Fedn psgyp,ﬁg@ohagayybst antially retarded by the daily
application to the teeth of a conposition conprising a phar maceutical |y

accept abl e oral -hygi ene vehicle" contai ni.ng an effectlve 15 concentratlon
to prevent orThﬂnInVemEmmal enanel caries. o o

"It has now been discovered that the rate of development of
10 -dental enamel carles, as characterized by prox1mal, smooth
‘surface, pit and fzssure_carles, can be prevented or
substantially retarded by the daily,application_to the
teeth'of alcémpositioh comp:iéing a_pharmatéutically

‘acceptable oral hygiene vehicle containing an effective
15 concentration to prevent or inhibit dental enamel caries

of a pharﬁécéutically acceptable fluoride salt and a _
‘pharmaceutically acceptable zinc salt in sufficignt amount
to provide a large excess by weight of zinc ion over
fluoride ion, i.e.,'at-least 2:1, preferably

20 10:1, by weight. Furthermore, it has been found that’
gingival inflammation can be successfully treated or the
development of gingivitis prevented with the daily |
application to the gingivae of the above compositidn.

25 Typzcal pharmaceutlcally acceptable fluoride compounds
that are suitable for use in the composxtxons of this
"invention anlude sodium fluorzde, potassium fluorlde,

~lithium fluoride, aluminum fluoride, zinc fluorzde,
stannous fluorlde, sodium. monofluorophosphate, acldulated

30 phosphate fluotide,:ammonxum fluoride, ammonium bifluoride
and amine fluoride. '

Zinc salts that are sultable for use . in the compositions
_ of this 1nvent10n include zinc chlorlde, zinc sulfate,
-35  zinc acetate, zxnc lactate, zinc salicylate, zinc



qof a pharmaceutically acceptable fluoride salt and a pharmaceutically
acceptabie zinc salt in sufficient amount- to provide a | arge excess by

f melght ‘of zinc ion over fluoride ion, i.e., at least 7:1, preferably 20
10: 1, by wei ght. Furthernmore, it has been found that gingival inflanmation
can ‘be 'successfully treated or the devel opnent of gingivitis prevented with
e daily application to the gingivae of ,t he above conposition. 25 '
Typi cal pharmaceutical ly acceptable fl uori de:conpounds that are suitable
for use in the conpositions of this invention include sodiumfluoride,

ot assi um f | uoj umgklguo fl
'Etannous quongggcyhgﬁﬁﬁlqgﬁgflEgggpﬁ%?%%g?gg]agﬁgukﬂgggéggﬁtlc 3ﬂate

fluoride, ammAFGRPER

salts that are suitable for use in the conpositions of this invention
zipc |l actate, zinc

i nclude zinc Cﬂgoﬁiggzd§'ggdig|%§?é tgﬁdcoﬁﬁggtggﬁggéfp§ the, zinc ion

salicylate

Zt nc

OoCya

pharnaceutscalP}aaécépﬁagnéfzpnetsabﬂs 1Asthbreamposmdmonsedf thés

concentration @hveR€idhlC rAlsy Ltph§¥sb@ Qghﬁbc ﬂLtrO#ﬁ ?Qa&@e
conposi tions of this inv a
provi de antlcaPF8¥1§8tP9E?§aFH§F P§téV§F§thP§aH§ Anpignifigant dmprovec

activity attrlhehabbeetothéeaﬂteseapeaﬁﬁrih@téby@rt&etE@”BPEQQnééoaf thie -

ntion it een ounﬂ

zinc ion nust PfugffégnthBound alone, the zinc ion must be present in .
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at least a 7-fold higher concent:atzon by weight
than that of the_fluoride ion, e.g., 0.7% zinc ion and
0.1% fluoride ion. Preferably the zinc to fluoride ion

ratio is at least f8=1 or 9:1, more preferably

10:1 by weight.

Consistent with the above ratlos, the zinc ion should be
present in an effectlve amount, while the fluorlde ion

concentration should be from as = low as 0.0025% up to

about 3.0% by weight. The pteferred'range of fluoride ion
concentration is ~ 0.005 to - 1,0% by weight, more
preferably Q.01 to 0.5%. .Similarly the zinc -

ion concentration should be from Q.02 to 25.0% :
by weight, preferably 0.05 to 8.0% by weight,
more preferably 0.1 to - 4.0% by weight. While
higher concentrations of both zinc and fluoride ions could

be used, no pérticular_advantage would be afforded

thereby, and there are some contraindications in the
literature concerning safety of hxgher concentrations of
fluoride and zinc ions.

Sultable pharmaceutlcally acceptable oral hygiene
vehxcles, that may be used alone or in any compatible
combination, include glycerol, water, ethanol, polyethy-
lene gly:ol, propylene_glycol and sorbitol. Alternative-
ly, any pharmaceutically acceptable vehicle which is
compatible with the zinc and fluoride salts used may be
employed. -

dBi d&NCa8ABEKSum bifl uori de and anine fluoride. Zinc

n order to

©



et flm ns et b

.at | east a 7-fold higher concentratlon by wei ght than that of

1
tihg fll uoride ion, e.g., 0.7% zinc i-on and 0.1%fluoride ioh. Preferably the
2\t/to fluoride ion ratio is at |east 8:1 or 9:1, nore preferably
1071 by wei ght. 15 Consistent with the above ratios, the zinc_ ion should be
present in an effective anbunt, while. the. fluoride ion concentration

- shoul d be from as | ow as O. 0025@6up to about 3. 0@6by wei ght..  The
preferred range of fluoride ion 20 concentration is ' - 0.005 to

1. 0% by wei ght, nore preferably 0.01 to .5% Sinilarly the zinc ion
concentration should be from0.02 to 25. A)by wei ght, preferably '
0.05 to 8. 0@6by wei ght,. nore preferably . 0.1to . 4. 0%

by wei ght i i j ons
~could be use\c?yJIL no parlllcutlgig)ﬁ{a van fﬂga{r{ gﬁ){;r%e&(}t hereby, c%ket ere

are sone cont mmvmhon#ﬂw&mqn tgﬁJavt m@mmm%f étasﬂ‘olts"m gher
concentrat | On%:zfextdélorém 97dnnC élQﬂﬁ réfba%a t@dh) i dd el NAGRIY | ¥l Y

accept abl e oral hydgi ene vehi c be used alone or
conpat i bl e corf¥ iR, ‘?‘ﬁm‘ﬁﬁ}e R/lc’e‘i%ttl Rwat MY & %Pe‘ta]ﬁ%// | ene
gl'ycol, prsapylmpgﬁa}mcd etk i s céuctAlaertradse/eercﬁE'tarﬂlw wed i

phar maceuti cal I%&accﬁéyabl e veh: .CA s, V\/r\:hc 15 ecoé%a&beleWJﬂ:t{[ Q%glﬁ%@nd

quorlde salt$ oye
and fluoride 1ons may be employed in the comp051tlons of

‘this 1nventlon,

10 In accordance thh the present 1nventlon, the composztlon
are aoplled to the teeth and the gingivae wlth an
appllance, e, g., tocthbrueh,_swab, 1mpregnated dental
floss or the like, on both the buccal and lingual 51des,.

1:-at'1east-once daily, more p;efetably_twice-daily._

s ._. ) __ﬂ. B il .

"The follow1ng examples will serve to 1llustrate typ1ca1
o comp051t10ns of this 1nvent10n. As 1nd1cated earller,
20 while glycerol aopears in all the 111ustrated

compositions, th1s is a matter of convenience and not
essential to the invention. '

Examole-l (Solution}) -

25 . A . o w/ws _
Glycerol, U.S.P. . 92 to 98.3
zinc fluoride o 0.02 to 0.4
zinc chloride, U.S.P. . o 0.3 to 8.0
Flavors . = . _ _ | 1.0

0 : o o | . |

1Y The zinc salts are dlssolved in glycerol w1th contxnuous
stirring at. 60°C._‘



®.5- The conpositions of this invention may be in the form of a nout hwash, G@Q
dentifrg ce, gel, powder, solution, varni'sh, |ozenge, chewi ng gum. slom/ .
g release device or other formsuitable for oral application. Any
~pharmaceutically 5 acceptable materials. such as those ordinarily used
“in such oral conposi tions, that are conpatlble with the zinc and fluoride
i0ons may be enployed in the conpositiong-0of this invention., 10 © In
accordance with the present i nvention, the conpositions are applied to the
"teeth and the gingivae with an appllance e..g., toothbrush, swab,
i npregnat ed dental floss or 't hE&xlampdesod Ibst HOxlad Keddal and | i ngual - si des;
at | east ‘once .daily, nore preferably tw ce daigy. 151kl ust gt i ve Exanpl es:
The followi.ng exanples will serve to. |IIustrate typlcal conp05|t|o s of
this inventioflycasalndiled-®d earlier, 20  We-O gP¢cdr ol Sgpfear 942 al'l

‘the illustratedne0@padirdigasu.ships is a matter.of conuenlenaeoand 130

essential .to the.inv tlon Exanple I (Sol utian
w we 4 ycérol °% eﬂ L é t3298 :9 Z'znc ﬂ uor| de

0.02 to 0.4 Ziateehl oride, U S. P. - © 26.0 26.00.326t.§ 8. @6Rldavors

1.0°30 The zi G s f&ﬂyw12Q|ssolved in glycqulow1tﬁgcgnthgoqe 18.0

- : (Poloxamer 407) o '
Flavors - 0.7 0.7 0.7 0.7

10 Preservatives A ©0.33  0.33 0.33 0.33
'Sodium saccharine 0.5 0.5 0.5 0.5

Color S | 0.25 _0.25 _0.25 _ 0.25
| g : ' 100.0 100.0 100.0 100.0

15 ﬁH is adjustéd to 5.5 with'0.1 N NaOH or with 0.1 N HCI1.

The éél is .prepared by dissolving the zinc dhloride,
sodium fluoride, flavor and the preservatives in glycerol. -
The Pluronic*F—127,.sodium saccharine and color are -

20 séparately dissolved in water. The two solutions are
blended together and left standing overﬁight'tb'gelz

Example VI (Mouthwash)

25 o ' o '  w/w %

Glycerol, U.S.P. | 10.0 to 50.00
‘zinc chloride, U.S.P. _ - 0.15 to 1.5
Sodium fluoride A : ~ 0.01 to 0.22
 Sorbitol . | 10.0 '
30 Flavors _ o 0.5
| Pluronic*F-108 - 2.0
Preservatives o ' - 0.3

Color 0.2
o Delonlzed water, q.s. to 100g | '

35 o
- pH is adjustea-to 5.0 with 0.1 N HCl or with 0.1 N NaOH.



Gel) |i e

7 0.7 \fV

ringlat [err]. -6- Examples I1-V (Oal AR Vv
erol " U S. P. 52.0- 52.0 52.0 52.0 Zinc chlorlde
- 3. P. : - 2.0 0.5 1.0 3.05 Sodi'um fl uori de -
0.22  0.22 0.22 0.22 Water N 26.0 - 26.0
26.0 26.0 Pl uroni c*F-127 18.0 18.0 18.0 18.0
(Pol oxarrer 407) Flavors == 0.7 0.7 -0.
10 Preservatives O 33 0.33 0. 33 0. 33 Sodi um

sacchari ne
0.25 0. 25

Fhgs 2ing fglfgd%ﬁ Hign iyiadeh Bidvans e usted 1o

5.5 wi.th 0.1 NAlssRlyedwiinh glyrenolcl. Thiee ngsit iof. ﬂmepébmmdnachssoIV|ng
the zinc chl 0“19@re%(i@'nl€'§‘ fdaéoraﬂ%oﬂvle%vqrn 3Rtedle I&f%set%ﬂgo

~glycerol. The Pluronic _F-127,
separatel y di s85FvBd*EA kQE&therTRng, g3
| eft 'standbng overni ght to gel.

USSP s te §¥§E§%§+§gﬁgq Bathgel}

w we 4 ycerol
U S P.

0.01 to 0.22 sépénp@|fluorxde. .
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Glycerol

-Carboxymethylcellulose

Carbopol 934'

21nc chlorlde. U S P.

Flavors__
Preservatives
Deionized water

sodi u

sacchar.i ne

Exanple VI (Mu

-

and or are

t hwash) 25

10.@2
- 89.5
0.8
2.0
1.5..
1.0
0.7
- 4.28
. 100.0

edt Gofs Ai&hy Mat@es together and
00 Zinc chlorlde

Examples VIII - XI (Dentifrice.Compositions)

Zinc Chloride;_U;S.P. 
Zinc Fluoride (2nF,.4H,0) -

Sodium Fluoride

VIiII
1.5

10.22

Hydrous Slllca Gel C45X 15

Sorbitol
Glycerln, U.S. P.
Titanium Dioxide
Pluronic*r-68

-Natrosdlfzson
'Sodium Saccharin

Sodium Chloride
Flavor

Sodium Benzoate
Veegum*K
Xanthan Guﬁ.
Myr3j *52
Carbomer'940

Aerosil® 200

Purlfled Water, q S.

10.14
10.30
0.5
3.0
1.0
0.5
0.1-1.0
‘1.0
0.2
4.0
'100.0°

x x
1.7 3.0
0.5 |
- ' 0.22
15 15
10.14  10.14
10.30  10.30
0.5 0.5
1.0 1.0
0.6 - 0.7
0.1-1.0 0.1-1.0
1.0 1.0
0.2 0.2
1.0 - .
- 0.5-1.5
2.0 - '
” 4 0 4.0

' 100.0 100.0

X1
3.7
0.5

15

10.14 -

10.30
0.5

1.0

0.8
0.1-1.0
1.0

.0 -'.2

0.5-1.5
001-0.4 ’

4.0
100.0



*30  Flavors

0.5 Pluronic* F-108

2.0 Preservatives ° ' - 0.3 Col or

§.0.2 Dei'oni'zed water, g.s. to 100g 35 pHis adjusted to 5.0 with 0.1 N HC
or with 0.1 N NaCH. The zinc chloride, sodiumfluoride and flavors are®
The rest of the'fornula I ngredi ents are dissol ved

dissolved in glycerol ssol
i The two solutions are nlxed_%QQether and diluted g.s. with

- wat er .

water. 5 Exanple VI (Toothgel) Sodlunlfluorrde
89.5 Carboxynethylcellulose

- 0.22. Gyceral
- 0.8 10

CafbquIpQS%f the final compos1txon is adduQt&aNeoCBLPLLER: 5UsS. P
1.5 Flavors

0.7 De|on|zedtﬁatéP

atl ves
with 0.1N HCl or 0.1N N&%QS fgeserv

- 100.0 Exanples VIII - Xl (Dentifrice CbnpOSItlons) VI LX

Xl . Zinc Chloride, US. P.
Eerr]) - _ 0.5

Fl uori de
0.22
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0.5 Sodi um Fl uori de
0. 22 - _
In comparative caries studies on rats, the results of

whlch are summarized in Table 1 below, the composition

- described in Example II was superior in reducing the

development of caries over conventional fluorlde
containing dentlfrxces.

In theSe'studies, each group consisted of thirty male
Wistar rats, approximately 40 to 50 grams each, and caged
by pairs in raised wire cages. At'nineteen days of age
the animals were weighed and randomly d1str1buted into

‘groups. The animals were fed diet No. 500 and provided
deionized water to drink ad libitum. Approximately 0.15g -

of the gel was applxed with a cotton appllcator per rat
jaw. Treatments were ‘administered seven days per week,
twice per day, for three weeks.

Immediately prior'to sacrifice all animals were observed

for any visual signs of ill health and individually

‘weighed. At the end of the three weeks, the animals were

sacrificed, and the heads were then cleaned, stained,
sectioned and scored by the method of Keyes. The data

were tabulated and statistically analyzed for significant

differences between the individual means, for both number
and severity of carious lesions, by repeated-t test.

As can be seen from Table I, in two separatefexperiments
on laboratory rats, the composition of Ekample II, when
applied twipe daily to teeth,_redueed the number of _
carious lesions by 43% and 63% and the'severity of the
lesions by 45% and 68%, respectively. By contrast, a

X

1.5 Exam%lg x11 3.0 3.7 20 Zinc
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ous Silica Gel C45X 15 15 15 15 Sorbitol’
10.14  10.14  10.14 Qycerin, US.P. ~7710.30  10.30
.10.30 25 Titani um Di oxi de ... 0.5 ~-05. 0.5

O\5 Pl uroni c*F-68 . 3.0 - o - - Natrosol *

2 o 1.0 1.0 1.0 - - 1.0 Sodlun1Sacchar|n' Y -
0.5 0.6 0.7 0.8 Sodi um Chl oride - 0.1-1.0 . “rad:
0.1-1.0 0.1-1.0 0.1-1.0 30 FI avor -9~ - 1.0 1.0 :
1.0 1.0 Sodlun1Benzoate - - 20.2 | 0.2 0.2 -~ 0.2
Veegunt K - 1.0 . - ‘Xant han Gum'

i} L commchEia]J_. 53erﬂ:15f131c'_é ?érll Egontammg 0.4% stannous '

2.0 - ¢ 3 35 <§hrboner

0.1-0.4 Aer03|ll9ﬂﬁ5 €, reduced the pujber ofy qgrious Lesgons by 488
Purified Witer ang. the sel@tity oflGhe) lesild@ Gy 15400 uQ:der “i%en }R]% H of

the final conpQgig |§% bgtq%hg§ted to between 5.5 to 6.5, th 8 A% or

0.1'N NaOH. Exanple s s Conparative caries studies on rats the results

of which are summarized in Table | below, the conposition descri bed in
Exanple |l was superior in reduci ng the devel opment of caries over .
conventional fluoride 10 - contai ning dentlfrlces In these studies, each
group conS|sted of thlrty nmale : - :



“Wstar rats, approximately 40 to 50 grans each, and caged by pairs in
raised w re cages.” At nineteen days of age 15 the animals were wei ghfed-g
< and r-arigorﬂy distributed into groups. The -animals were fed diet No. 500 \and
" provided déionized water to drink ad libitum.  Approximtely. 0.15g of the
~gel was applied with' a cotton applicator per rat jaw Treatnents were
-“@dmi ni stered seven days per week, 20 ~ tw ce per day, for three weeks.
| medi ately prior to sacrifice all ani et 0 wer e observed for any visual
signs of ill health and individually weighed. At ‘the end of the three-
weeks, the animals were 25 sacrificed, and the heads were then cl eaned,
stai ned, sectioned and scored by the nethod of Keyes. The data were
tabulated and statistically analyzed for significant differences between

t he individual neans,»fqr both nunber and severity of carious |esions, - by
repeated-t 'test. .30 s |can be seen from Table I, in tw separate
experiments on | abor a offy rats, the conposition of Exanple Il, when applied
twice daily to teeth,>rgduced the nunber of “carious lesions by 43% and 63%
and the severity of t§£{35 lesions by 45% and 68% respectively. By
contrast, a -9- cogrfir hd MRd fhissk BE o @t ai ni ng 0. 4% st annous .
fluoride, reducef]the~minidr oGf<cari 9 ¥SY ons ~hy :18% and the severity of
the | esions by 1-“90 u,gdger i dentical test conditions. .
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10 - [err] . - 11- It will of course be understood that the present
ention has been described above purely by way of exanple, and '

i fications of detail can be nade within the scope of the i‘nvention as

defi ned-in the 5 appended. cl ai ms. In the above description "*' .
‘indicates a registered Trade Mark. In British Patent Application No: 2 078
109 (Vi pont Laboratories Inc) there are di std¥rsed antim crobial 10

- compositions containing as an essential conponent a mineral acid salt of a
~ benzophenant hri di pewsl kabDi coulide RRnpRdsrs aPRRE CHMt BEESbn-toxic

metal salt of an, acid, such,as éé@:@na@é@r%é@ra@l@ve@m;emyarwdﬁ afid/ or
sodi um f | uori de. e conposition

dentifrice. In paampb@ba?ndt%%d¥5h?¥ﬁl%§§ﬁﬁ# S%{ iﬂf?ﬁwlc %reparatlon

- di scl oses a conp9§tgi9nt§@n§éb§engfsﬂhguﬁmva@trmmoascﬁgfgmgﬁelmn§h62|nc

- chloride_and stannous  fl uo - The: weight ratio of Zn to F is about 14 to
1 by weight. 20 appeqﬂgdp?igénf application makes no claimto a

conposi tion d|sctnseﬂelabéWetdsﬁcF@PEh@nﬁbbl|é%§}%ﬂt$® azrgggsigégd

Trade Mark. _ | _ .

In British Patent Application No: 2 078 109 (Vipont
_ Labdratqries Tne) there are disclosed antimicrobial
10 compositions containing as an essential cqmpdnent a
~mineral acid salt of a benzophenanthridine alkaloid;
The compositions also contain a non-toxic metal salt of
an acid such as stannious fluoride, zince chloride and/or
| sodium fluoride. The composition may be in the form of
15 . a dentifricé. In particular; the fourth exampie'of the
| basic preparation dlscloses a composition comprlslng
'sanguarlne chloride, glycerlne, zinc chloride and
stannous fluoride. The weight ratio of Zn to F is about
14 to 1 by weight. -

- 20 E The present application makes no claim to éﬁy composition
disclosed in British Patent Application No: 2 078 109. '

\.
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¥ 1. A conposition for prevent caries consisting
; essentially of a pharnaceutlcally“ ﬂ- hyglene vehi cl e
g containing an effective concentra revant *caries of a

pharmaceutical |y acceptable fluoride salt and a pharnaceutlcally acceptable-

* zinc, salt, wherein the weight ratio of ¢goc ion to fluoride ion is- at" 10

[pvTrRY

PYSY TR PTY

Ieast 7:1. 2. The conposition of claim1 wherein said ratio is at
’Teast 10:1. 3.. - - The conposition of- claiml or claim2 wherein the )
fluoride ion is pr gn&qén a concentration of 15 from0.-0025 to 3. 0% by
wei ght. 4. Tﬁggconp05|t|on of claim3 wherein the fluoride ion

concentration is iln the rdngempositdeno fogspPrevenfing dental epgmel

conposi tion of cl qigp ‘éé/\ﬁ&rr@l%ttih@ e%%entlaflllyowde bABrfHoReeRticalilgn is in
't he range of from0.01 to 0.5% sition qQf any one of

0
cltaims 1 t®& 5 wherdGGeRIAPLA ﬁgqloﬁlygge&eeggﬁxgcqp §°B3ﬁ‘&§ﬁf’ﬁa n of from.
0.02 to 25 0% by waﬂﬁﬂﬁt1¢§5concéﬁtratiodTWe orepesitt caries olfaiam 6 wherein

the zinc ion conceﬁ)rharr{%1 ﬂi%alr &mat%rca?’tta%l% (}fﬁ‘&i&e sal'ghgﬁgogpom ti en of

claim7 wherein tRé zinc |on con ion1s The

i Conp05|t|on of anphaymaseuliigialdyl aceeptable zinc . salt, wherein

the weight ratio of zinc ion to fluoride ion is at

10 least 7:1.
- 2. The composition of claim 1 wherein said ratio
is at least 10:1.
3. The composition of clalm 1 or claim 2 wherein
the fluoride ion is present in a concentration of
15 from 0.0025 to 3.0% by weight. |
4., The composition of claim 3 wherein the

fluoride ion concentration is in the range of from
0.005 to 1.0 %. '
5. The composition of claim 4 wherein the-
20 fluoride ion concentration is in the range of from
0.01 to 0.5%. i
6. The composition of any one of claims 1 to 5
wherein the zinc ion is present in a coneentration
of from 0.02 to 25.0% by weight. '
25 7. The composition of claim 6 wherein the zinc
' ion concentration is from 0.05 to 8.0%.
8. The composition of claim 7 wherein the zinc
ion concentration is from 0.1 to 4.0%. |
9. The composition of any one of claims 1 to 8
30 wherein said fluoride salt is sodium fluoride;
- potassium fluoride,_lithium fluoride,aluminum
‘fluoride, zinc fluoride, stannous fluoride, sodium
_monofluorophosphate, acidulated phosphate fluoride,
ammonium fluoride or ammonium bifluoride.
35 10, The composition of any one of claims 1 to 9

ey



130 wherein said fluoride 'S sodlun1flﬂﬁr1de potassi um fl uori de,

ym fl uoride al um num f 1l uor, \ “ﬂ stannous fl uoride,
nonof | uor ophosphat e, aC| m\\g‘\u fl uoride, anmmoni um :

de or - ammoni um bi fl uori de. *35¢ * The conposition of any. one-

aims 1 to 9 13- wherein said 2|ngasalt |s zinc chloride, zinc

;sulfate Zinc acetate, zinc |actate, th sal |.cyl ate or zinc_thiocyante."
311, The conposV??Bﬁles%h BHRC oFBLF af fe2 11t oCREPELAe s  ZiRBrein sai d
ivehicle conprises shlfats] oiec Ohcgtyte| ozinvalattaté hanbhe Palyeybskene.

gl ycol , propyl ene chol . 12. A conp05|t|on according to
clarn11 for prevenglnﬁ1 caﬁgféé%ampg cari-es substantially as 10

‘her ei nbef ore "described withheetenepsitiontof Evpnpresof iglaims $\F0.10 |
COWPOS'“Onsaccor%ﬂgréQnaQéh&m@eﬁici@ec&ﬁﬁPf £8%at! pedBe! Ghe UsE | N

preventlng or reducing the i:ncidence.of denta enane caries.
_glycerol, water, ethanol polyethylene glycol

propylene glycol and sorbitol.

12. A composition accordjng to claim 1 for _
_ _ preventlng dental enamel caries substantially as ‘
| _ 10 hereinbefore described with reference to the Examples.
. 13. A composition according ﬁo any one of the
precedlng claims for use in preventing or reduc1ng the
incidence of dental enamel caries.
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