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ABSTRACT OF THE DISCLOSURE

High viscosity fluids comprising amphoteric surfactants
and Type A gelatin. These compositions can be used in

shampoos, dentifrices and cosmetic and pharmaceutical
preparations.
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Viscous Surface Active Composition

The present invention relates to novel viscous surfactant compositions that hquety
or become less viscous under elevated conditions of shear or temperature. In particular it
relates to compositions comprising amphoteric surface active agents having a high
viscosity and which produce good lather or foam. This invention also relates to a process
for preparing these compositions. More particularly, the invention 1s concerned with
compositions comprising betaines and amine oxides, Type A gelatin, non-10onc cellulose
and polyhydric alcohols. These compositions can also optionally include lower aliphatic
alcohols. Compositions of this invention can be used to prepare hair and body shampoos;
hand cleansers; antiviral, antimicrobial or spermicidal compositions; and dentrifices.

It i1s known to add viscosity enhancing agents such as gums or other thickening
compounds to amphoteric surfactants.

It 1s known that gelatin can be used 1n creams and hair wave set lotions to raise the
viscosity of the formulation. However, gelatin forms rnigid gels below 35° C, thereby
making 1ts use 1n personal hair care products, such as hand cleansers, hair and body
shampoos difficult. At concentrations high enough to increase viscosity, gelatin forms
solid gels which become non-adherent and lumpy when subjected to mechanical stress.

Useful viscosities of personal care products for efficient delivery to the hair,
hands, body and teeth for cleansing purpdses are generally 1n the range of 500 to 30,000
Cps.

Usual viscosity enhancing excipients such as natural and synthetic gums when
used with amphoteric surfactants can increase the viscosity of suc'h solutions. However,

when they are used to raise the viscosity much above 500 centipoises (cps) there is a

marked decrease in the lathering properties of the surfactants.
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U.S. Patent 4,451,385 (Tavss et al.) discloses a liquid detergent composition
comprising an anionic surfactant and a partially hydro]yzed protein fraction, rich 1n
positively charged amino acids, having an isoionic point of 7 to 11 and a Bloom gel value
of zero. This composition counters the irritation to the skin and eyes caused by the
anionic surfactant, without decreasing the foaming and detergency properties imparted to
the composition by said anionic surfactant.

U.S. Patent 3,898,186 (Mermelstein et al.) discloses a mild liquid dishwashing
composition containing a specified surface active system which includes an anionic
surfactant; a Type B gel-forming gelatin, having a Bloom strength of 50 - 300 and an
isoelectric point between pH 4.6 and 5.0, and an amine oxide. This composition forms a
hydrophilic film on the surface of dishes when used as intended.

Type A gelatin is used in the compositions of the present invention. The
compositions of the pr'esent invention form a hydrophobic film on the treated surfaces.

U.S. Patent 4,554,097 (Schebece) discloses an elastic detergent bar type product
comprising a mixture of anionic and amphoteric synthetic organic detergents, gelatin and
water, that 1s of use as a novelty to encourage children to bathe. An amphoteric synthetic
organic detergent can be triethanolammonium-1-carboxymethyl-1 -éa.rboxyethoxyethyl-Z-
coco-imidazoliniumbetaine. The product comprises 5 - 30% of gelatin, preferably Type A
gelatin having a Bloom strength of 300. The product can also contain 3 - 20% of lower
dihydric or polyhydric alcohols.

U.S. Patents 4,207,198 and 4,439,355 (Kenkare) disclose similar elastic detergeﬁt
bars of improved foaming power after use. These bars comprise a mixture of anionic
detergent with amphoteric synthetic organic detergents. Amphoteric detergents that can

be used are imidazolinium betaines. The composition also comprises about 8 - 35% of
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gelatin having a Bloom strength of 100 - 300g and about 20 - 65% of a lower polyhydric
alcohol.

Crotemn Q, a product of Croda Inc. of New York, is a cationic quaternary
derivative of hydrolyzed collagen protein and has been used as an ingredient in hair cream
rinses and other compositions containing anionic and other surface active agents.

None of the above cited art discloses a gel type or high viscosity liquid
composition having increased viscosity with good lathering or foaming potential. I have
found that such compositions can be prepared from amphoteric surfactants, a Type A
gelatin having a Bloom strength of 100 - 300 and a molecular weight from 75,000 -
300,000 and polyhydric alcohols and minor amounts of nonionic cellulose gums.

The charactenstics of gels formed by gelatin alone even when diluted or prepared
with gelatin of low Bloom strength, show poor adherence and lack of uniformity. In
contrast to the present invention, such products are not useful for a high viscosity fluid
cosmetic or pharmaceutical products.

An object of the present invention is to provide personal care compositions, such
as hand cleansers, hair and body shampoos having enhanced viscosity and good lathering
or foaming properties.

Another object of the invention 1s to provide antiviral, antimicrobial or spermicidal
compositions that are less toxic to mammalian tissues or cells.

Still another object of the invention is to provide a composition that can be used in
dentifrices.

Another object of this invention is to provide a process for producing these

compositions.

Accordingly, one aspect of the present invention relates to a viscous fluid

composition comprising:
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(a) 0.2 to 40% of an aqueous amphoteric surfactant which comprises a mixture of: at
least one betaine selected from the group consisting of an alkyl-N-betaine, an alkyl-N-
sulfobetaine, and an acyl-N-betaine; and at least one amine oxide selected from the group
consisting of an alkyl-N,N-dimethylamine oxide, an alkyl-N,N-dihydroxyethylamine
oxide, and an acylamide t-amine oxide;

(b) 0.3 to 10% of Type A gelatin having a Bloom strength of 100 to 300 and a

molecular weight from 75,000 to 300,000;

(¢) 0.5 to 30% polyhydric alcohol;

(d) 0.1 to 1.5% nonionic cellulose gum or synthetic analog thereof; and
(e) 0.0 to 5% lower aliphatic alcohol.

Another aspect of the present invention relates to a method of preparing a
shampoo comprising:
(a) adding cellulose gum to water;
(b) stirring the solution to hydrate the cellulose gum,;
(¢) separately preparing a solution of gelatin in water;
(d) transferring the gelatin solution to a mixture of amphoteric surfactants comprising
at least one betaine selected ffom the group consisting of an alkyl-N-betaine, an alkyl-N-
sulfobetaine, and an acyl-N-betaine, and at least one amine oxide selected from the group
consisting of an alkyl-N,N-dimethylamine oxide, an alkyl-N,N-dihydroxyethylamine
oxide, and an acylamide t-amine oxide;
(e) adding the solution containing gelatin and surfactants from step (d) to the solution

of hydrated cellulose gum from step (b); and
() stirring to form a uniform product solution.

Another aspect relates to a method of preparing a dentifrice composition

comprising:

----------
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(a) mixing glycerine and an additional polyhydﬁc alcohol 1n an amount to constitute

0.5 to 30% of the dentifrice;

(b) triturating Type A gelatin having a Bloom strength of 100 to 300 and a molecular

weight from 75,000 to 300,000 and cellulose gums together, and adding to an amphoteric

surfactant comprising a mixture of at least one betaine selected from the group consisting

of an alkyl-N-betaine, an alkyl-N-sulfobetaine, and an acyl-N-betaine, and at least one

amine oxide selected from the group consisting of an alkyl-N,N-dimethylamine oxide, an

alkyl-N,N-dihydroxyethylamine oxide, and an acylamide t-amine oxide, the gelatin being

present 1n an amount to constitute 0.3 to 10% of the dentifrice, the cellulose gum being

present 1n an amount to constitute 0.1 to 1.5% of the dentifrice, and the amphoteric

surfactant being 1in an amount to constitute 0.2 to 40% of the dentifrice:

(c) warming the solution of step (b) to 30° to 35° C. and stirring to hydrate the gum

and gelatin;

(d) adding the solution of step (a) to the solution of step (c) while maintaining the

combined solution at 30° to 35° C.; and cooling the combined solution of step (d).
Another aspect relates to a method of preparing a shampoo comprising:

(a) adding a nonionic cellulose gum to water in an amount to constitute 0.1 to 1.5% of

the shampoo;

(b) stirring the solution of step (a) to hydrate the cellulose gum;

(c) preparing a separate solution of gelatin by adding Type A gelatin having a Bloom

strength of 100 to 300 and a molecular weight from 75,000 to 300,000 to water in an

amount to constitute 0.3 to 10% of the shampoo;
(d) transferring the gelatin solution to a mixture of amphoteric surfactants, the mixture
comprising at least one betaine selected from the group consisting of an alkyl-N-betaine,

an alkyl-N-sulfobetaine, and an acyl-N-betaine, and at least one amine oxide selected
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from the group consisting of an alkyl-N,N-dimethylamine oxide, an alkyl-N,N-
dihydroxyethylamine oxide, and an acylamide t-amine oxide, so that the amphoteric
surfactant comprises 0.2 to 40% of the shampoo;
(e) adding the solution of step (c¢) containing gelatin and surfactants to the solution of
step (d) containing hydrated cellulose gums; and
() stirring to form a uniform product solution.
Still another aspect of the invention is a method of preparing a gel composition

comprnsing:
(a) triturating Type A gelatin having a Bloom strength of 100 to 300 and a molecular
weight from 75,000 to 300,000 and hydroxyethyl cellulose in glycerine;
(b) adding the mixture of step (a) to water at 45° C and stirring to form a solution;
(¢) adding to the solution of step (b) an aqueous amphoteric surfactant solution
comprising:

at least one betaine selected from the group consisting of an alkyl-N-betaine, an
alkyl-N-sulfobetaine, and an acyl-N-betaine; and

at least one amine oxide selected from the group consisting of an alkyl-N,N

dimethylamine oxide, an alkyl-N,N-dihydroxyethylamine oxide and an acylamide t-amine

- oxide;

the gelatin being in an amount to constitute 0.3 to 10% of the composition, the
hydroxyethyl cellulose gum being in an amount to constitute 0.1 to 1.5% of the
composition, the glycerine being in an amount to constitute 0.5 to 30% of the
composition, and the amphoteric surfactant being in an amount to constitute 0.2 to 40% of
the composition; and

(d) cooling the solution of step (c) to form the gel composition.
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Yet another aspect 1s a method of preparing a jelly composition comprising:
(a) triturating in glycerine a cellulose gum selected from the group consisting of
hydroxypropyl cellulose and hydroxypropylmethyl cellulose;
(b) adding the mixture of step (a) to water at.45° C and stirring to form a solution;
(c) adding to the solution of step (b) an aqueous amphoteric surfactant solution
comprising:

at least one betaine selected from the group consisting of an alkyl-N-betaine, an
alkyl-N-sulfobetaine, and an acyl-N-betaine; and
at least one amine oxide selected from the group consisting of an alkyl-N,N
dimethylamine oxide, an alkyl-N,N-dihydroxyethylamine oxide and an acylamide t-amine
oxide;
the cellulose gum being in an amount to constitute 1.5% of the composition, the

glycerine being in an amount to constitute 0.5 to 30% of the composttion, and the
amphoteric surfactant being in an amount to constitute 0.2 to 40% of the composition; and
(d) cooling the solution of step (c¢) to form the jelly composition.

A further aspect of the invention is a method of preparing a creme composition
comprising:
(a) dissolving cetyl alcohol in glycerine at 40° C to make an alcohol-glycerine
solution:
(b) triturating Type A gelatin having a Bloom strength of 100 to 300 and a molecular
weight from 75,000 to 300,000 and hydroxyethyl cellulose 1n the alcohol-glycerine

solution of step (a);
(c) adding the mixture of step (b) to water at 45° C and stirring to form a solution;

(d) adding to the solution of step (c) an aqueous amphoteric surfactant solution

comprising:
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at least one betaine selected from the group consisting of an alkyl-N-betaine, an
alkyl-N-sulfobetaine, and an acyl-N-betaine; and

at least one amine oiide selected from the group consisting of an alkyl-N,N
dimethylamine oxide, an alkyl-N,N-dihydroxyethylamine oxide and an acylamide t-amine
oxide;

the gelatin being in an amount to constitute 0.3 to 10% of the composition, the

hydroxyethyl cellulose gum being in an amount to constitute 0.1 to 1.5% of the
composition, the glycerine being in an amount to constitute 0.5 to 30% of the
composition, and the amphoteric surfactant being in an amount to constitute 0.2 to 40% of
the composition; and
(e) cooling the solution of step (d) to form a creme.

Compositions comprising a mixture of an amine oxide and betaines as amphotenc
surfactants; Type A gelatin having a Bloom strength of 100 - 300 and a molecular weight
from 75,000 - 300,000; polyhydric alcohols and nonipnic cellulose gums and optionally
lower aliphatic alcohols have increased viscosity with good lathering and foaming
properties.

This invention overcomes a problem 1n the art, namely to increase the viscosity of
personal care products without decreasing the lathering or foaming potential of the
products. This invention overcomes inherent problems when gums or other thickening
agents are added to amphoteric surfactants.

Other unexpected advantages of these compositions relate to skin integnty,
antimicrobial activity (i.e. antibacterial, antiviral, antifungal) and oral health. These
formulations are of special value for cosmetic and pharmaceutical preparations.

Amphoteric surfactants agents for use in the present invention include those of the

type disclosed in U.S. Patent 4,839,158, which describes mixtures of betaines and amine
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oxides. The betaines used 1n this invention are selected from the group consisting of (a)
alkyl-N-betaines, alkyl-N-sulfobetaines, acyl-N-betaines, and mixtures of two or more
thereof. The amine oxides used in this invention are selected from the group consisting of
(b) alkyl-N,N-dimethylamine oxides, alkyl-N,N-dihydroxyethylamine oxides or
acylamide t-amine oxides and mixtures of two or more thereof. The term betaine when
used herein means N-dimethyl glycine and its lower alkyl homologs. Unless otherwise
specified an N-dimethyl compound is intended. The term sulfobetaine or sultaine means
the sulfuric acid analog of such betaines.

Typically, the betaine and amine oxide components are present in a molar ratio of
from 1:5 to 5:1, preferably 1n a molar ratio of about 1:1. In general, the acid necessary to
supply the required pH to the amphoteric surfactants can be any organic or inorganic acid,
such as hydrochloric acid, phosphoric acid, sulfuric acid, citric acid, acetic acid or
nicotinic acid. The operating pH for the surfactant composition is 4.5 to 7.0, preferably
from about 4.5 to 6.5. The pH of an aqueous solution comprising the above enumerated
components 1s determined by employing an aqueous solution of 0.5%, by weight, total of
active components typically at a glass electrode, to precisely define the acidity.

The alkyl-N-betaine, the alkyl-N-sulfobetaine and the acyl-N-betaine employed as
the component (a) of the composition of the invention have structures, respectively, as

follows:
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CH,
R N* (CHz)nCOO.
-
R N7 (CHz)NSO3‘
ICH3
CH,
ﬁ ﬁ \
t — CH,COO
R ¢ — N —— CH,CO0" or RC— NH(CHy); —— 1\{ 2
| cr
CH,

where R 1s a higher alkyl group having from 10 to 18 carbon atoms, preferably from 12 -
16 carbon atoms and where n 1s from 1 to 3.

Illustrative of these aforementioned substances are: (1) coco-N-betaine, cetyl-N-
betaine, stearyl-N-betaine, isostearyl-N-betaine, oleyl-N-betaine; (2) coco-N-sulfobetaine,
cetyl-N-sulfobetaine, stearyl-N-sulfobetaine; isostearyl-N-sulfobetaine, oleyl-N-
sulfobetaine; and (3) cocoamido-N-betaine, cetylamido-N-betaine, stearylamido-N-
betaine, 1sostearylamido-N-betaine, oleylamido-N-betaine.

When used here the term *‘coco” 1s that used in the CTFA (designations of
Cosmetic and Toiletry and Fragrance Association, Wash., D.C.) and is used to indicate
alkyl groups present in coconut oil, i.e. a mixture of alkyl groups of from 10 to 18 carbon
atoms. The designations of the compounds listed herein are those of the CTFA.

"The (1) alkyl-N,N-dimethylamine oxide,(2) alkyl-N,N-dihydroxylethylamine
oxide, or (3) acylamide t-amine oxide employed as component (b) of the aforementioned

mixture, respectively, have the structure:
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CH, '
R—N—» O
CHs,
|(CH2)20H
R — N —— ()
CH,), OH
o TH3
R — C——NH —— (CHy); — N'— O
lCH3

where R 1s a higher alkyl group of from 10 to 18 carbon atoms, for instance a radical such
as decyl, undecyl, lauryl, tridecyl, myristyl, cetyl, stearyl, isostearyl or oleyl. Exemplary
of the amine oxides are: decyl-N,N-dimethylamine oxide, lauryl-N,N-dimethylamine
oxide, stearyl-N,N-dimethylamine, oleyl-N,N-dimethylamine oxide, coco-N,N-
dihydroxyethylamine oxide, cetyl-N,N-dihydroxyethylamine oxide, oleyl-N,N-
dihydroxyethyl-amine oxide, and mixtures of the same. The betaine can be preferably an
alkyl-N-betaine and the amine oxide can be an alkyl-N,N-di(lower alkyl)amine oxide,
preferably an alkyl-N,N-dimethylamine oxide. The lower alkyl is C;.5. Gelatin, a high
molecular weight preparation of hydrolyzed collagen that has inherently low viscosity
under conditions where it is not forming rigid gels, is used in these compositions to form
high viscosity or non-rigid gel compositions.

Gelatins such as those used in this invention are characterized by their Bloom

Strength (Standard Methods for Sampling and Testing of Gelatins, Gelatin Manufacturers

Institute of America, Inc., New York). Type A gelatins as used 1n this invention, are
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produced by acid processing of collagenous raw materials and have an i1soelectric point
between pH 7 and 9. Type B gelatins are produced by alkaline or lime processing and
have an isoelectric point between pH 4.6 and 5.2. Use of Type B gelatin in compositions
analogous to those of this invention inhibits the properties which are useful in this
invention, as the properties of the surfactants used in this invention are not compatible
with Type B gelatin. In order to produce the high viscosity fluids, Type A gelatins useful
in this invention will have Bloom strengths of 100 to 300. Such gelatins will have
average molecular weights from about 75,000 to 300,000.

Without wishing to be bound by any particular theories, it is generally believed
that solid gel formation of gelatin is the result of hydrogen bond formation between the
peptide chains of hydrolyzed collagen. These bonds are readily broken by increasing the
temperature to above the melting point of the aqueous gel (usually about 35° - 40° C.).
The bonds reform upon cooling. It should be noted that the viscosity of gelatins are
usually independent of Bloom strength, however, in the range of Bloom strength noted
above (100 - 300), the viscosity in the cbmpositions of this disclosure increase with the
molecular weight of the gelatin.

IMlustrative of the polyhydric alcohols useful in this invention are glycerine,
propylene glycol, xylitol, sorbitol, and mannitol. Cellulose gums useful in this invention
are the nonionic gums such as hydroxyethyl, hydroxypropyl and hydroxypropylmethyl
celluloses. The cellulose gums are those of high molecular weight. Other possible
polymers that may be used in place of the cellulose gums are, synthetic materials having
some properties analogous to said gums, such as polyvinyl alcohol, polyvinyl pyrrolidone
and some polyacrylic acid polymer. Lower aliphatic alcohbls useful in this invention are

ethyl, n-propyl and i1sopropyl alcohols.
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The compositions of this invention contain generally the folldwing components in
aqueous solution:

0.2 - 40% active ingredient amphoteric surfactant;

0.3 - 10% Type A gelatin having a Bloom strength of 100-300 and a molecular
weilght from 75,000 to 300,000,

0.5 - 30% polyhydnc alcohols;

0.1% - 1.5% cellulose gums; and

0.0 - 5% lower aliphatic alcohols.

Lower chain length surfactants (e.g. coco derivatives) of the amphoteric
surfactants have inherently low viscosities at useful concentrations and have the most
useful foaming and lathering properties as compared to longer chain lengths.

Higher chain length derivatives (e.g. myristyl or cetyl derivatives) are useful at
low concentration in oral hygiene products such as dentifrices which can benefit from
having a high viscosity for dose delivery.

Typically, compositions of the present invention have a viscosity 1n the range 500
to 100,000 cps, preferably 1,000 to 30,000 cps. Dentrifices of this invention typically
have a viscosity of 20,000 - 50,000 cps, preferably about 30,000 cps. When used as a
dentrifice composition, the present invention may include a polishing agent. Any such
agent used however should not be one that absorbs the surfactant. Thus most silica based
polishing agents should be avoided. One polishing agent that is of use is dicalcium

phosphate dehydrate.

Compositions of this invention have shown particular advantages such as:
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1. Gelation of the product is avoided at the ambient temperature that personal care
products are normally stored and used. The viscosity remains high enough to use in the
higher ambient temperatures without dripping from areas of use.

2. Synergistic effects are experienced in the combination of the mild low toxicity
surfactants with the compositions above, in sharply reducing dry skin (xeroderma). This
problem is serious with older people using surfactants, particularly in winter climates.
This improvement 1s related to a moisturizing effect obtained by conserving skin
hydration, which is enhanced by formulation with the above excipients.

3. These compositions can be used as topical antiinfective compositions.

In accordance with this invention, it is possible to provide high viscosity fluids
which liquefy under mechanical stress and at body temperature. Such products have
special application in dentifrices and, in antiinfective topical agents where the high
viscosity aids in dose delivery and the decrease in viscosity results in dose efficacy.

It has been demonstrated that liquid products applied in oral hygiene are more
effective than the gels or pastes which are commonly used as dentifrices. Gels and pastes
inhibit delivery to interproxal and sulces areas of dentition.

Compositions along the lines disclosed above have been used to prepare gel
dentifrices which rapidly become low viscosity fluids at the mechanical stress levels and
body temperatures experienced in tooth brushing. This results in enhanced therapeutic
properties of dentifrices having germicidal properties, 1n that the stress of brushing and
the temperature in the oral cavity results in the penetration and adsorption of the
therapeutic and cleansing ingredients to the subgingival su]-cus and intraproximal areas of

dentition.
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Compositions of this invention have been used to prepare antiviral compositions
for prophylactic use 1in preventing sexually transmitted diseases.

Compositions of this type are non-irritating to mammalian cells and decrease the
toxicity of antimicrobial agents. These compositions can also be used to aid wound
healing.

A fuller understanding of the present invention will be gained from the following
1llustrative examples.

Amphoteric surfactants that can be used 1n this invention are described 1n
Examples 1 - 3.

10 Example 1

The composition described below is a concentrate of C31G, an equimolar
preparation of cocobetaine and cocodimethylamine oxides (designations of CTFA
Cosmetic and Toiletry and Fragrance Association, Wash., D.C.) [CFTA] which can be
used in a number of different configurations. This composition is disclosed in US Patent
# 4 839,158 1ssued to E.B. Michaels.

Cocobetaine; 31.5% active ingredient (Al): 405.5 b,

Cocamine oxide, 31.5% (AI): 325 1b,

Citric acid monohydraté, USP: 26 1b

Purified water, USP: 26 b

20 To make about 782.5 b C31G at 29.6% Al at a dilution 1% Al; pH=4.9.

Formulations for Contraceptive/Antilnfective Preparations

Example 2

Concentrate {CCon} comprises:

Lauryl Betaine (30% Al) 1000 pts
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Lauramine Oxide (30% Al) 870 pts
Citric Acid monohydrate 69 pts

The above are stirred to a uniform solution. At a dilution of one part to 30, the
composition should have a pH of 4.85 at the glass electrode. Putative concentration equal
to 28.5% active ingredients (Al).

Example 3

Cetyl betaine 20% AI: 200 lbs

Myristamine oxide 30% AI: 95 lbs

Citric acid monohydrate: 6.8 lbs

Purified water: 100 lbs

To make about 402 lbs at 17% Al, at dilution 1% AI; pH 4.9.

Example 4

Cocoamdo propylbetaine 30% AI: 530 1bs

Cocoamido propylamine oxide 30% AI: 470 Ibs

Citric acid monohydrate, USP 60 Ibs

To make about 1160 Ibs at 25.9% Al at a dilution 1% AI, pH = 49.
Example 5

Cocosultaine, 30% Al 347 lbs

Cocoamine oxide 30% Al 240 lbs

Citric acid monohydrate 24 lbs

Water 100 1bs

To make about 711 Ib at 24.8% Al at a dilution 1% AI, pH = 5.0.
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Notes
1. The excipients are dyes and fragrances.
2. Viscosity was measured by using a Brookfield viscometer at low stress

level equivalent to pouring.
3. Method of Hand Lathering
a) clean hands
b) dilute concentrate 1:5
c) rubbing hand against other hand for 60 sec.
d) observe foam level at rating 0 - 5

4. Method of shower lathering foam level O - 5 based upon a volume of
shampoo used. The amount of lathering produced on hair and body using a standard
washing polyurethane sponge. Rating of 5 would be equivalent to use with a natural soap
(Ivory  liquid soap). Amount of soap used per shower would vary between 10 and 30
gms.

5. Preparation was uneven and lumpy and was difficult to pour uniform
amounts of preparation. . Viscosity varied according to amount of premixing of
preparation.

6. These shampoos were used as controls. They are available commercial
shampoos that have been rated by expert panels. Prell” is an average foaming shampoo.
Pert Plus™ is the highest foaming shampoo available on the commercial market ansumer

Reports, Feb. 1989

7. Viscosity 1s uneven, solution is very cloudy.
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Method for Prepanng Shampoos

An adequate portion of water (10X weight of cellulose gum to be used) is heated
to 80° C. Cellulose gum 1s sprinkled into the vortex of water creating a slurry that is
quickly transferred to at least 53X vol. of cold water and stirred for complete hydration by
rapidly cooling to below 35° C.

Separately, gelatin should be added by sprinkling into vortex of water heated to
60° C and stirred for short period of time to complete solution, maintaining the
temperature between 40 - 50° C. The gelatin solution 1s then transferred to the mixture of
surfactants with residual water containing excipients and finally stirred with the hydrated
cellulose gum to uniform solution. Note - high speed agitation should not be used as
cellulose gum will be degraded. Agitation should be strong enough as to avoid the
partially hydrated cellulose gum from escaping agitation as the partially hydrated gum

will have specific gravity greater than water.

DENTIFRICE EXAMPLES

(Examples 14 - 18)

Ex. 14 Ex.15 Ex. 16

Surfactant

% Al

Gelatin Type

%

Hydroxy Ethyl Cellulose %

i p—

Glycerine %
l Alcohol SDA38B'% [
Excipientl ] R

E/iscosityx- o 37

pyp— YT — P —.
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"USP 200 proof alcohol, denatured with 1.5% mint flavor
*Excipients are 0.375% mint flavor N.F.

0.02% soluble saccharnn U.S.P.

0.04% sodium fluoride U.S.P.

"Brookfield viscosity at pour stress at 70° F. over viscosity at brush stress at 95° F.

All of the gelatin gels are firm enough gels to stand up on the toothbrush. Upon
dehvery of the dentrifice to the dentition on brushing, the viscosity drops by about 99%,
whereas with high viscosity cellulose gum (without gelatin), the dentrifice viscosity will
drop less than 70% under same conditions and will be less effective. This dentrifice
(without the gelatin) retains a high viscosity which inhibits the energy of tooth brushing,
gum massage and diffusion of the therapeutic agent.

Preparation of Dentrifices

The flavors are stirred into the glycerine mixed with the alcohol. The gelatin and
cellulose gums are triturated together and added to surfactant which is warmed to 30 -
35° C and stirred to hydrate the gum and gelatin. The saccharin and fluoride are dissolved
in a small portion of water at 50° C and are added to the hydrated solution of gums and
surfactants. The glycerine and alcohol solution of the flavors are then added and the
mixtures maintained at a temperature of 30 - 35° C. The dentrifice can be packaged
betfore the mixture has cooled below 30° C.

Spermicidal Gels, Cremes or Jellies for use with Cervical Caps, Condoms,

Diaphragms or alone prior to coitus.
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Example 19
Gel-1
CCon of Example 2 7.0 pts
Gelatin A200 1.5 pts
Glycerine 10.0 pts
Hydroxyethyl Cellulose
(high viscosity Grade) 0.4 pts
Water 81.1 pts

Procedure - The gelatin and cellulose gum are triturated in the glycerine and added
to the water at 45° C and stirred to solution. The surfactants are added to the vessel and
the warm solution removed for packaging. .A uniform fluid high viscosity gel forms on
cooling.

Example 20

Jelly 1 and 2

Clear fluid contraceptive jellies are prepared by substitution of 1.5 pts of high
viscosity grade of hydroxypropyl or hydroxypropylmethyl cellulose for the gelatin and
hydroxyethyl cellulose of the above examples.

Example 21

Creme 1

The Gel formulation above 1s converted to a Creme formulation by incorporation
of 0.5 pts of cetyl alcohol 1n Gel-1 formulations by dissolving the alcohol in the glycerine

at 40° C. before trituration of the gelatin and cellulose gum.
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Example 22

Contraceptive Film

6.2 lbs of gelatin A100 1s triturated with 0.5 lbs of hydroxyethylcellulose. 31 lbs

of glycerine are added. Solution 1s mixed thoroughly to form a slurry. Add 33 lbs of

- CCon of Example 2 and 15 Ibs of water. Warm to 40° C. Mix until gums and gelatin are

completely hydrated. Solution 1s poured on polyethylene sheet to be used as
contraceptive films after cooling.

Example 23

Ointment for Xeroderma
2.5 1bs of petroleum jelly 1s warmed to 40° C, then mixed with 1 1b of shampoo of
Example 6. Stir while cooling.

It 1s used for moisturizing and eliminating scaly skin caused by xeroderma.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A viscous fluid composition comprising:
(a) 0.2 to 40% of an aqueous amphoteric surfactant which comprises a mixture of:
at least one betaine selected from the group consisting of an alkyl-N-betaine, an
alkyl-N-sulfobetaine, and an acyl-N-betaine; and
at least one amine oxide selected from the group consisting of an alkyl-N,N-
dimethylamine oxide, an alkyl-N,N-dihydroxyethylamine oxide, and an acylamide t-
amine oxide;
(b) 0.3 to 10% of Type A gelatin having a Bloom strength of 100 to 300 and a
molecular weight from 75,000 to 300,000;
(¢) 0.5 to 30% polyhydric alcohol;
(d) 0.1 to 1.5% nonionic cellulose gum or synthetic analog thereof; and

(e) 0.0 to 5% lower aliphatic alcohol.

2. The composition according to claim 1, wherein the amphoteric surfactant

comprises an alkyl-N-betaine and an alkyl-N,N-dimethylamine oxide.

3. The composition according to claim 1 or 2, wherein the betaine is selected from
the group consisting of cocobetaine, lauryl betaine, cetyl betaine, cocamido propyl
betaine, and coco sultaine; and wherein the amine oxide is selected from the group
consisting of cocoamine oxide, lauramine oxide, myristamine oxide, and cocoamido

propyl amine oxide.
4. The composition according to claim 1, 2 or 3; wherein the polyhydric alcohol is

selected from the group consisting of glycerine, propylene glycol, xylitol, sorbitol, and

mannitol.
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. The composition according to any one of claims 1 to 4, wherein the cellulose gum
is selected from the group consisting of hydroxyethyl cellulose, hydroxypropyl cellulose,

and hydroxypropylmethyl cellulose.

6. The composition according to any one of claims 1 to 5, wherein the aliphatic

alcohol is selected from the group consisting of ethyl, n-propyl, and isopropyl alcohol.

7. The composition according to any one of claims 1 to 6, wherein the cellulose gum
analog is selected from the group consisting of polyvinyl alcohol, polyvinyl pyrolidone,

and polyacrylic acid polymers.

8. The composition according to any one of claims 1 to 7, wherein the betaine and

the amine oxide are presentinaratioof from1:5t035: 1.

0. The composition of any one of claims 1 to 8, wherein the composition is

formulated for use as an ointment or jelly, and further comprises petroleum jelly.

10.  The composition according to any one of claims 1 to 8, wherein the composition 1s

formulated for use as a spermicide.

11.  The composition of any one of claims 1 to 8, wherein the composition is

formulated for use as a dentifrice, and further comprises a tlavouring agent.

12. The composition according to any one of claims 1 to 8, wherein the composition is

formulated for use as a shampoo, and further comprises a dye and a fragrance.
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13. A method of preparing a shampoo comprising:
(a) adding cellulose gum to water;
(b) stirring the solution to hydrate the cellulose gum;
(c) separately preparing a solution of gelatin 1n water;
(d) transferring the gelatin solution to a mixture of amphoteric surfactants comprnsing
at least one betaine selected from the group consisting of an alkyl-N-betaine, an alkyl-N-
sulfobetaine, and an acyl-N-betaine, and at least one amine oxide selected from the group
consisting of an alkyl-N,N-dimethylamine oxide, an alkyl-N,N-dihydroxyethylamine
oxide, and an acylamide t-amine oxide;
(e) adding the solution containing gelatin and surfactants from step (d) to the solution
of hydrated cellulose gum from step (b); and

() stirring to form a uniform product solution.

14. A method of preparing a dentifrice composition comprising:

(a) mixing glycerine and an additional polyhydric alcohol in an amount to constitute
0.5 to 30% of the dentifrice; -

(b)  tnturating Type A gelatin having a Bloom strength of 100 to 300 and a molecular
weight from 75,000 to 300,000 and cellulose gums together, and adding to an amphoteric
surfactant comprising a mixture of at least one betaine selected from the group consisting
of an alkyl-N-betaine, an alkyl-N-sulfobetaine, and an acyl-N-betaine, and at least one
amine oxide selected from the group consisting of an alkyl-N,N-dimethylamine oxide, an
alkyl-N,N-dihydroxyethylamine oxide, and an acylamide t-amine oxide, the gelatin being
present in an amount to constitute 0.3 to 10% of the dentifrice, the celluiose gum being
present 1n an amount to constitute 0.1 to 1.5% of the dentifrice, and the amphoteric

surfactant being 1 an amount to constitute 0.2 to 40% of the dentifrice;
(c) warming the solution of step (b) to 30° to 35° C and stirring to hydrate the gum

and gelatin;
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(d) adding the solution of step (a) to the solution of step (c) while maintaining the
combined solution at 30° to 35° C; and

(e) cooling the combined solution of step (d).

15. A method of preparing a shampoo comprising:

(a) adding a nonionic cellulose gum to water in an amount to constitute 0.1 to 1.5% of
the shampoo;

(b) stirring the solution of step (a) to hydrate the cellulose gum;

(¢) preparing a separate solution of gelatin by adding Type A gelatin having a Bloom
strength of 100 to 300 and a molecular weight from 75,000 to 300,000 to water in an
amount to constitute 0.3 to 10% of the shampoo;

(d) transferring the gelatin solution to a mixture of amphoteric surfactants, the mixture
comprising at least one betaine selected from the group consisting of an alkyl-N-betaine,
an alkyl-N-sulfobetaine, and an acyl-N-betaine, and at least one amine oxide selected
from the group consisting of an alkyl-N,N-dimethylamine oxide, an alkyl-N,N-
dihydroxyethylamine oxide, and an acylamide t-amine oxide, so that the amphoteric
surfactant comprises 0.2 to 40% of the shampoo;

(e) adding the solution of step (d) containing gelatin and surfactants to the solution of
step (b) containing hydrated cellulose gum; and

(H) stirring to form a uniform product solution.

16. A method of preparing a gel composition comprising:

(a) triturating Type A gelatin having a Bloom strength of 100 to 300 and a molecular
weight from 75,000 to 300,000 and hydroxyethyl cellulose in glycerine;

(b) adding the mixture of step (a) to water at 45° C and stirring to form a solution;
(¢) :;deing to the solution of step (b) an aqueous amphoteric surfactant solution

comprising:

e+t 14 | A 4 D ot AR 1445 77040 10 o e 1 L chd » VR 01 L oA B LM G Dol AL AP 04 M L FYMALIN 040 i At M i 0 o it IS E oA b M A s e =2 o

situaldgor Jedrisodpenage o rgicardu e anader ol S PUETTRCE BTLT RN B ER LA LI DL EL LR L LS



CA 02106682 2003-12-17

27

at least one betaine selected from the group consisting of an alkyl-N-betaine, an
alkyl-N-sulfobetaine, and an acyl-N-betaine; and

at least one amine oxide selected from the group consisting of an alkyl-N,N
dimethylamine oxide, an alkyl-N,N-dihydroxyethylamine oxide and an acylamide t-amine
oxide;

the gelatin being in an amount to constitute 0.3 to 10% of thé composition, the

hydroxyethyl cellulose gum being in an amount to constitute 0.1 to 1.5% of the
composition, the glycerine being in an amount to constitute 0.5 to 30% of the
composition, and the amphoteric surfactant being in an amount to constitute 0.2 to 40% of
the composition; and

(d) cooling the solution of step (c) to form the gel composition.

17. The method according to claim 16, the gelatin being in an amount to constitute
1.5% of the composition, the hydroxyethyl cellulose gum being in an amount to constitute
0.4% of the composition, the glycerine being in an amount to constitute 10% of the
composition, and the amphoteric surfactant being in an amount to constitute 7% of the

composition.

18. A method of preparing a jelly composition comprising:
(a) triturating in glycerine a cellulose gum selected from the group consisting ot
hydroxypropyl cellulose and hydroxypropylmethyl cellulose;
(b) adding the mixture of step (a) to water at 45° C and stirring to form a solution;
(c) adding to the solution of step (b) an aqueous amphotenc surfactant solution
combrising:

at least one betaine selected from the group consisting of an alkyl-N-betaine, an

alkyl-N-sulfobetaine, an acyl-N-betaine; and
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at least one amine oxide selected from the group consisting of an alkyl-N,N
dimethylamine oxide, an alkyl-N,N-dihydroxyethylamine oxide and an acylamide t-amine
oxide;
the cellulose gum being in an amount to constitute 1.5% of the composition, the
glycerine being in an amount to constitute 0.5 to 30% of the composition, and the
amphoteric surfaétant being in an amount to constitute 0.2 to 40% of the composition; and

(d)  cooling the solution of step (¢) to form the jelly composition.

19.  The method according to claim 19, the glycerine being in an amount to constitute
10% of the composition, and the amphoteric surfactant being in an amount to constitute

7% of the composition.

20. A method of preparing a creme composition comprising:
(a) dissolving cetyl alcohol in glycerine at 40° C to make an alcohol-glycenne
solution;
(b)  triturating Type A gelatin having a Bloom strength of 100 to 300 and a molecular
weight from 75,000 to 300,000 and hydroxyethyl cellulose 1n the alcohol-glycerine
solution of step (a);
(c) adding the mixture of step (b) to water at 45° C and sturring to form a solution;
(d) adding to the solution of step (¢) an aqueous amphoteric surfactant solution
comprising:

at léast one betaine selected from the group consisting of an alkyl-N-betaine, an
alkyl-N-sulfobetaine, and an acyl-N-betaine; and

at least one amine oxide selected from the group consisting of an alkyl-N,N
dimethylamine oxide, an alkyl-N,N-dihydroxyethylamine oxide and an acylamide t-amine
oxide;

the gelatin being in an amount to constitute 0.3 to 10% of the composition, the

hydroxyethyl cellulose gum being in an amount to constitute 0.1 to 1.5% of the
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composition, the glycerine being in an amount to constitute 0.5 to 30% of the
composition, and the amphoteric surfactant being in an amount to constitute 0.2 to 40% of

the composition; and

(e) cooling the solution of step (d) to form a creme.

21.  The method according to claim 20, the cetyl alcohol being in an amount to
constitute 0.5 parts of the composition, the gelatin being in an amount to constitute 1.5%
of the composition, the hydroxyethyl cellulose gum being in an amount to constitute 0.4%
of the composition, the glycerine being 1n an amount to constitute 10% of the
composition, and the amphoteric surfactant being in an amount to constitute 7% of the

composition.
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