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" ABSTRACT OF THE DISCLOSURE

A method of reducing depolymerization and/or dete-
rioration of aqueous dispersions of aloe polysaccharide
compuositions by the cflect of bacteria, fungi and enzymes,
comprising mixing the aloe polysaccharide or its aqueous
dispersion with a gum selected from a group consisting of
guar gum and locust bean gum, cither in dry form or in
aqueous dispersions of the gum. :

The present invention relates to a novel aloe polysac-
charide-containing composition in which the normal tend-
ency of the aloc polysaccharide to depolymerize is re-
duced by the inclusion of guar gum or locust bean gum.
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Juumm lysaccharide is in the form &
,Lol;\g pelymeg chains mndc up of repeating units, cach.gf
lich unjls containg substantinlly equal amounts of glu-
_and_mannose residues, these combining to make ug,
s Jhe prcpondcrmt Parion pf the unit, '8 small propanipn
of glucummc agid residue and chc‘mcally bound calcing.
enthe” mntcriahs-washed with water-soluble, lower-
ahphauc polar solvent in anhydrous form, chemically
bound water can be removed so that the product is essen-
tially anhydrous. Otherwise, as when the washing solvent
is hydrous, that ns. contains a small amount of water, the
product will be in the form of a hydrate. Analysis of the

- material shows:
Percent by weight

15 Glucose residue ——w 3540
Mannoze residue -.. 3540
Glucuronic acid residue - 1=2
Chcmiically bound calcium eececeeeeea- —————— 13-16
Chemically bound water - 09

20 When the product is a hydrate, the chemically bound

water will amount to 6-9% by weight,

" Because of the relative portions of glucuronic acid
residue and calcium, only a small proportion of 1he cal-
cium is combined with the carboxyl groups of the glu-

The invention also relates to a method for reducing the 25 R ) 3 LB
curonic acid portion of the molecule and the remzining

depolymerization of aloe polysaccharide by mixing the
stated gum with the aloe polysaccharide. :

«Aloc polysaccharide, derived from the juice of the alga,,
\plant, is known 1o have therapeutic propertics’ particulyr-
Jy in the treatment of wounds of the skin and other bqqx
Jissugy ( see;~for-example;~Patent™3;103;466) ™ In"my
pending application Ser. No. 515,469, filed Dec. 21, 1965
is disclosed and claimed a novel polysaccharide dcrivcd
from the aloe plant which represents a marked improve-
ment over prior matemls derived from aloe. . These aloe
Polysaceharides are in the for
and it has becn found thal these materials can depolym-
erize in the presence of water due to the action of air-
borne fungus and especially under the action of cpzymep

Jreseat ir in the plags. In my copcndmg application Ser, No. ¢

535,042, filed ’Mar. 17, 1966, is disclosed and claimed a
novel methylated memdc of aloggwhich possesses
unprovcd resisiance 1o dcpolyrnenzauon. Even this ma-
terial, however, can depolymerize to some extent, * ~

Depolymerization of these aloe polysaccharides mani-
fests itself largely in reduction, on standing, of the viscosi-
ty imparted by the polysaccharide to lotions, creams, oint-
ments, and so forth, containing it.

It is the principal object of the present invention to
provide a method for reducing dcpolymcnzauon of alo¢
polysaccbandcs.

It is another principal object of the preseat inveation to
provide an aloc polysaccbandc-conmmng product pos-
sessing improved resistance in depolymerization. -

Other objects will become apparent from a consid=ra-
tion of the following specification and claims.

The novel product of the present invention comprises
the aloe polysaccharide and a gum sclected from the

" group consistng of guar gum and locust beam gum inl-

is chemically bound to a portion each of the glucose and
mannose portions of the molecule. The matesial wiil
have a molecular wcight of at least 100,000 and ihe
molecular weight may go as high as about 620,000 dc-

30 pending, in part, on the method by which it is made ard
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the presence or absence of additional functional groups.
Thus, the product of said copending application Ser, No.
515,469 has a very high molecular weight which averages
about 450,000 but can vary from about 420,000 10 about
520,000. The methylated polysaccharide of concading ap-
plication Ser. No. 535,042 hzs a molecular weight of from

about 430,000 to about 620,000,
_249&4.&

Jbhe ploe polysaccharide may be d

o.[Sglucosc)‘ imannosq), (Cad
.glucuronate) - (Cn),LH:O]Q
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mately mixed therewith, and is prepared by mixing the 60

aloc polysaccharide and the gum.

The aloe polysaccharide may be those of the aforemen-
tioned patant and patent applications. Esscnually it is de-
rived from the juice of the aloe plant by mixing the juice
with a water-soluble, lower aliphatic polar solvent, such
as methanol, ethanol, isopropanacl, acetone, mixtures of
two or morc or these, and mixtures of one or more of
these with dicthyl cther. This precipitates the polysaccha-
ride, which is then washed with further solvent, The poly-
saccharide may be further treated as by methylation, ethyl-
ation, sulfation, and the like 1o introduce functional

groups to the molecule.

.yhem m is an int.ser providing from abaut 35 to abour
0%, by;weight, of ‘the. uait; n is an_integer. pravidis
Jrom+about 1.0 abouz 2% of the unit, 2 is an joleser
«which, togcther “With” the” cglcmm of the calcium glw:
4Euronate’ portion: “of the unit, providey from about ]3
m..“ﬁunt.lbc unit;: Y.is. s0.integer providing fram
&Sﬂmlaﬂ,y Q.10 abaut 9% oL ths uail, and x.is. an integes
mud&nxuolccularﬁwcmthem ~about 100.000. i>
qhout 620.00Q,, ysacdundc prc[crab:y used
Js 8 hydra;c in" whzcb Y in the fo:cgomg farmula is from

L6

‘kﬂ‘“the foregomg dnscu..snon the terms gluccse residue,”
“mannose residue,” “glucose™ and “manaose™ include
such groups containing also additional functional groups.
In the case of mecthylation, for example, it is belicved
that the methyl groups replace aldehyde hydiogen ato:ms

in the glucose and mannose pcrions of the molecule.
Referring specifically to the methylated polysaccharide
of copending application Ser., No. 535,042, when il is
analyzed for added methyl groups and these are takeca
into account scparately, as distinct from being considered
as part of the glucose and mannos¢ portions, analysis

85 shows: .
. OO Percent by weight
Glucose residue : - "30t037
Mannose residue . 301037
Glucuronic acid residue It 1.7

70 Chemically bound calciuM eeeeaea.. ameeee 11510 142
Chemically bound water 01085
Methyl groups (CH,) - 2t020
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3 .
‘This methylate product may be specifically depicted as:

[(glucosc)., (mannose)n°(Ca
slucuronate) g+ (Ca)p: (CHs) o' YH;0],

where m is an infeger provndmg from about 30 to nbout
37% by weight, of the unit; n is an mlcger prov:dmg
from about 0.9 to about 1.7% of the unit; p is an integer
which together with the calcium of the calcivm glucu-
ronate portion of the umt, prov:dcs from about 11.5 to
about 14.2% of the unit; ¢ is an mtcgcr prov:dmx from
about 2 to about 20% of the unit; Y is an integer pro-
viding 0 to about 8.5% of the unit; and x is an integer
providing a molecular weight of from about 430,000 to
about 620,000.

Guar gum and locust bean gum (carob bean gum)
are well known galactomannan gums of commerce.
Either of the individual gums or a mixture thereof may
be employcd in accordance with the present invention.
Guar gum is presently preferred.

In preparing the product of the present invention, the
gum and the aloe polysaccharide may simply be mixed
logcther, either in dry form or in water or a water-
containing vehicle the nature of which may depend upon
the form of the ultimate product; that is, whether it is
to be a lotion, ointment, gel, cream, or the like. Separate
dispersions in water of the gum and the aloe polysac-
charide may be prepared which may then be combined
to form a single aqueous dispersion confaining the gum
and the aloe polysaccharide or -these may be combined
in a more complex formulation. Concentration of the
aloe polysaccharide may range from about 0.! up to
about 10%, by weight, more often from about 1 to
aboutl 5%, with preferred compositions containing from
about 2 to about 4% of the aloe polysaccharide.

The relative proportions of the gum and the aloe poly-
saccharide may vary widely, from $ to about 95% of

10
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ance to depolymerization,
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cach based on the combined weight of the gum and aloe

polysaccharide. In most cases, however, no more than
about 60% of the gum is employed. For coametic pur-
poses it is preferred that the gum be presenf in an amount
from about 1S to about 60%, by weight, of the total

40

gum and aloe polysaccharide, and for topical pharma- .

ceutical purposes it is preferred that the gum be present
in an amount! from about 5 to about 20%.
The invention will be more readily understood from

. a consideration of the following specific examples which

are given for the purpose of illustration only:
Example 1

Ten thousand grams of aloe leaf are shredded to give
8000 g. of juice, A 2% aqueous phosphomolybdic acid

. (2% of HyPO¢12M00,, by weight) solution in the
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Eight grams of this aloe polysaccharide are mixed with
2 grams of guar gum (“Jaguar” of the Stein, Hall & Co.).
The mixture is stirred into 400 cc., of distilled water in a
blender. One-half gram of a 50:50 mixture of metbyl-
and propylhydroxybenzoic acid is added as a preserva.
tive. The resulting aqueous dispersion in the form of a
gel, is usable as such as a cosmetic ointment and may

" be used as a cosmelic base, The aloe polysaccharide and

guar gum can be prepared as a fine, dry mixture by mix-
ing the gel with three volumes of methanol, fillering the
precipitate and drying under vacuum. Thls powder can
be re-gelled in water or incorporated in other cosmetic
bases.

The forcgomg products remain stable over a year show-
ing no’ significant dcpolymenzauon. Similar products
without the guar gum lose stability in six to exght weeks.

Example 2 .

Fifty grams of the product of Example 1 of Patent
3,103,466 are blended with 50 grams of locust bean gum
in distilled water in an amouat to provide a concentration
of the aloe polysaccharide of about 3%. One-tentb gram
of the preservative used in Example 1 is added. This
product is also usable as such as a cosmetic ointment and
as a cosmetic base, and exhibits greatly improved resist-

Example 3

Seventy-five grams of the aloe polysaccharide used in
Example 1 are mixed with twenty-five grams of guar
gum, and 3.2 grams of this mixture are dispersed, in a
blender, in 70 cc., of distilled water.

A face cream is prepared from the following:

G.

Acid stabilized glyceryl monostearate (“Tegacid” of
Goldschmidt Chemical COrp.) cececeeeaaccaaae 12
Glycerin 4
Spermaceti . 3
Mineral oil : 5
Lanolin : 2

‘The mixture is heated to its melting point, about 55° C.,
and is stirred into the above-dcscribcd guar gum-aloc
polysaccharide also heated to 55° C. )

. Example 4
Example 1 is repeated except that, in preparing the

.. aloe polysaccharide, absolute methanol is used instead

50

amount of 0.005 gram of solution, is added to the juice

and the mixture is stirred. The precipitate which forms
is filtered off, and the filtrate is poured into 32,000 g. of
methanol and the mixture is stirred. The resulting blue-
green precipitate is filtered off and it, amounting to S0 g.,
is added to 500 g. of 99% methanol. Aqueous hypo-
chlorous acid, in an amount equivalent to 2.5 g. chlorine,
is added, and the precipitate becomes white. The white
precipitate is filtered off and is washed by mixing with 300
8- 99% methanol and centrifuging. This washing is re-
peated three more times. Followinx the last washing, the
white, amorphous, fibrous precipitate is dried under vacu-

um, at 40-50° C., and ground to a white, unoxphous

powder through 60 mesh.
The product has a molecular wcxzht of about 430,000

and analyzes as follows:

Percent
Glucoss residue 319
Mannose residue 377
Glucuronic acid residus 1.8
Calcium (chemically bound) 149

Water ‘(chemically bound) 19

" of 99% methanol to wash the white precipitate to provide

an aloe polysaccharide substantially free from chemically
combined water. )
Example 5

N i’nllowmg the pméedun-. of Example 4 but employing
250 cc., of distilled water instead of 70 cc., provides 8
product in the form of a lotion. .

Example 6

The aloe polysaccharide prepared as described in Ex- -
ample 1 is dispersed in 25 times its weight of anhydrous
methanol. Bthylene glycol is added in an amount equal
10 0.5%, by weight, bascd on the weight of the methanol.

- Hydrogen chloride gas, to the extent of 0.2%, by weight,

70

75

based on the weight of the product, is passed into the dis-
persion which is refluxed for four hours, The insoluble
product is filtered off, washed three times with anhydrous
methano! and once with diethyl ether, and dried. The
resulting product is bydrolyzed in aqueous hydrochloric
acid, and quantitative analysis shows 2.8% methylated
sugars.

Seventy-five grams of this mecthylated material are
mixed with 25 grams of guar gum. Four grams of this
mixture are stirred, in a blender, into 100 cc., of distilled
water, The resulting dispersion is usable as such and as a
cosmetic base.
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Example 7

Example 6 is repeated using, however, locust bean gum
in place of the guar gum to provide a dispersion :umlar
to that of Example 6.

. Example 8
. Eighty grams of the methylated polysaccharide used in
Example 6 are mixed with 20 grams of guar gum, and
4.5 grams of this mixture are stirred, in a blender, into
95.5 cc., of distilled water. 8-oxyquinolin sulfate (in the
proportion of 1:1500 parts of dispersion) is added to the
dispersion as a fungicide prescrvative.

Modification is possible in formulations contammg aloe
polysaccharide and gum, as well as in the exact chemical
nature of the aloe polysacchandc, without dcpanmg from
the scope of the invention.

I claim:
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1. An aloe polysaccharide-containing composition -

comprising, in addition 1o the aloe polysaccharide, a2 gum
selected from the group consisting of guar gum and focust
bean gum intimately mixed with said aloe polysaccharide.

2. The product of claim 1 wherein said gum is present
in an amount from about 5 to about 95%, by weight,
based upon the combined weight of said aloe polysac-
charide and said gum. .

3. The product of claim 2 wherein said gum is present
in an amount from about § to about 60%.

4. The product of claim 1 wherein said aloe polysac-
charide has the general formuh ]

[(glucose) . (mannose) . (Ca

20
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g]ucumnate). (Ca),.YH0)x

where m is an integer providing from about 35 to about

40%, by weight, of the unit; n is an integer providing
from about 1 to about 2% of the unit; p is an integer 35

which, together with the calcium of the Ca glucuronate
portion of the unit, provides from about 13 to about 16%
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of the unit; Y is an integer providing from 0 to about
9% of the unit, and x is an integer providing a molecular
weight from about 100,000 to about 620,000.

§. The product of claim 4 wherein x is an integer pro-
viding a molecular weight of from about 420,000 and
about 520,000,

6. The product of claim 1 wherein said aloe polysac-
charide has the formula:

[(glucose). (mannose)n.(Ca
~ glucuronate),.(Ca),(CH,) . YH;01,

where m is an integer providing from about 30 to about

%, by weight, of the unit; n is an integer providing
from about 0.9 to about 1.7% of the unit; p is an
integer which, together with the calcium of the cal-
cium glucuronate portion of the unit, provides from
about '11.5 to about 14.2% of the unit; ¢ is an in-
teger providing from about 2 to about 20% of the
unit; Y is an integer providing 0 to about 8.5% of the
unit, and x js an integer providing a molecular weight
of from about 420,000 to about 620,000.

7. The method of reducing depolymerization and/or
deterioration of aqueous-dispersions of aloe polysac-
charide compositions by the cflect of bacteria, fungi and
enzymes, comprising, mixing with said aloe polysac-
charide, a gum sclected from a group consisting of guar
gum and locust bean gum.
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