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_This invention relatzs to a topical medicament, par-
ticularly useful in the treatment of open wounds and
burns, comprising. as the essential medicating compo-

nent, polyummd. sobés or; concemratq 'gm; J”o
salts ﬁ}xcrcoff ¥
plant § ly.occurring [gmﬁ useful m

ut rg.ny
concentrations<cf-0.2 10 about 10 weight percent in a
carrier; to methads of formlng the composition; and to
curing of wounds and wvarious types of burns by topical
application there:o of the medicating composition.
]‘he polyuron.m ©f this invention is a complex na

occurring polym;hzndc%havmg"*chemic
' di

lhcrcto one”of. moreihie

to:uc -salts* thcreaf

pone hundred,,hlc_isfa-nembcmofvthemgrmpncpm ‘g"‘?,_
non-toxxc ‘metals such as calcium, magnesium, sodiu
potassnum, banm zns, ‘bismuth;-and ‘the hke. natur'

;occurTing as mixtures ibcrcof ‘and, X‘may xjange né
¢ to onc-hundred or’ nma;*'Whnle‘ Me* caqons igwn
Jbonded to carboxyl as a fypical sal they H@z)

other sqcondary vaience bondgm.molecuhas

lex.
hpmns the-polyuronide-may.-be :a single’ complex mb‘Le-
cule accordmg 10 ths formula.cor:a. polymcr tMregf
“The compounds’in toe snmplcst monomeric form @9){
have . a molecular: ‘weight “as low-as 374, but"as ‘m
usually occurring in mature, ‘are higher polymers theréo
;wherem molccuhr‘ught may range" ) ) 10 ab aboutzzs

““The'medicating composition compnsmg 3 the polyuronide
compound dissolved o suspcnded in the range of about
.2 10 10% by weight i a carrier of hquld to gelatinous
consistency, preferably an aqueous carrier, is found to
have remarkabic curazive properties for open wounds,
and especially burns. I1 appears to rapidly detoxify the
damaged surface area while supplying an anesthetic and/
or analgesic effect, to quickly reduce pain while promot-
ing granulation of the surface skin.

For these several functions, while the composition,
as compounded in an inert carrier, has no apparent
biocidal effect upon micro-organisms, the rapid curing
effect makes jt usefal in treatment of other surface wounds
invaded by micto-organisms including other types of
dermatitis; and for such purpose the present composition
may be used as a casTier for other useful medicating
additives such as known biocidal substances specific for
the ‘medication of the particular micro-organisms.

The topical composiion, comprising the polyuronides
distributed in an inert carrier, is distinguished from poly-
uronides as they naturally occur in various plant sub-
stances both in substance as well as in its critically im-
proved curative effect.  For instance, various natural gels
which may contaia trace quantities of polyuronides as-
sociated with other plami substances, such as other poly-
saccharides, have subszantially no curative effect; in fact,
the raw material con:aining trace quantities, in which
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the polyuronides naturally ovceur, usually irritates and
promotes infection in the wound or burn. The poly-
uronide after purification and compounding in the spe-
cific quantity tange forms a composition which is then
quite active. The compusition appears to decrease in
activity as the concentration of polyuronide in the carrier
is raised, whereby if the quantity of polyuronides in the
carrier is increased substantially above the 109% limit
given, the beneficial effect is markedly reduced. On the
other hand, even though the present composition, as
stated, is quilc active in low concentrations, where the .
polyuronide contains substantial amounts of other natural
plant substances, such as other polysaccharides, terpenes,
resinoids, phenols, organic acids and other naturally oc-
curring plant substances, and especially enzymes which
have a hydrolytic decomposing effect upon the saccharides,
including the polyuronides, any beneficial cflect that might
have been present by -such polyuronide is destroyed. In
fact, my experiments have shown that natural occurring
plant substances, in ‘'various degrees of concentration, do
have a slight initial beneficial effect upon a burm, but
almost immediately after .a short period of application
the injured area becomes irritated and infectious, and
the natural composition inflicts more damage than good.

Accordingly, the composition of this invention is dis-
tinguished by its content of polyuronide substantially free
from. other natural plant substances, and used as a sus-
pension in an inert carrier in active proportions of .2
to 10% \VCIghI Th2 composition exhibits greatest cura-
tive activity in the range of 1 to 5%5, which of course is
_preferred.

While the compound operates most actlvely in an

" aqueous carrier, other types of carriers, liquid or gelati-
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nous may be used. Typically useful are water, or aqueous
solutions of Jower alcohols such ethanol, ethylene -glycol,
propylene glycerol, sorbitol and the like, with or without
gelling agents, such as carbowax (polycthylene glycol),
carboxy methyl cellulose, mcthyleellulose; as well as inert
organic type carriers such as lanolin, petrolatum, mineral
oils, and emulsions of water-in-oil using organic liquid
of these types as the continuous phase, or oil-in-water
type emulsions. Other desirable additives for producing
a soothing, readily applied emollient, arc the hydrous
oxides such as hydrous alumina, clay (bentonite), talc
and other liquid or gel modifying filler and excipient
type substances. It js sometimes useful to include .001
to 1% of a wetting agent, preferably a non-ionic Triton
type such as Triton A-20. or applying as a spray or
mist it is sometimes desirable to package the com-
position with a propellent gas such as Freon in pressure
resistant containers.

The purified polyuronide, variable with the pl:mt sourcc,g
usually ‘contains s bstant 1,;-quanmu. ‘pt naturally’ Ogn
bstan_uallyfcalcmm, and lethg;
f ‘traces, of 1 agnesium, pola
\sxum.‘sodxmn or mangancsc ‘salts.’ It “will normally 1%,
solve in-water~as‘the- carriermedium-to a‘pH‘corrcspond-
ing to the optimum natural pH of the skin, in the range
of 5§ to 6, usually about 5.4 to 5.7..

Where the composition is to be applied to wounds
which are desirably further disinfected, the composition
may further have added specific biocidal substances, for
instance antibiotics, such as penicillin, tetracyclene,
oxytetracyclene. or tvpically uscful fungicidal additives
such as hexachlorophene. The composition may further
contain other desirable medicating substances for their
known specific functions. For instance, amino and
nucleic acids may be added to my composition to couater-
act protein losscs in severe burns.

The polyuromdcs occur widely in wvarious pl.mt sub-
stances, such as in the natural plant juices, aqueous ex-
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tracts, and other plant exudates like gums, mucilages and
resins, and these can be uscful sources of raw materials
from which the polyuronides inay be obtained. I prefer
the various aloes of the ordergLiliacgae such as;dlae
sharbadensis,#A. perry thy A ferox, A.verad, succofriba

,4‘ vulgan . clmm - and théJiKe as “m ourcc ma-
terial bccausc of the refatively greater abundance in which
the polyuronide occurs thercin. ::Such, patural ‘ot com-
zmereial products may contain up to-50.or-more. dlﬁereq;
plnnt substances variuble with _’thc plant sou

Tant/coms
y be 5 10 409,
poyuromdcs, the %ﬁn juice,

or a concentrated gelatinous residue thereof, is treated
to precipitate the polyuronides, sclecuvely, by adding the
generally water soluble suspension or solution of the
finely powdered gum, or other naturally or commercially
available form thereof, preferably as a concentrate in
which as much of the water content thereof as practlcal
"may be first rcmoved, to a prccnpuaun" liquid in which
the polyuronide is insoluble and in which other plant
components may be dissolved.  Sometimes, . where: Q{
_composition contains substaatial  proportions of * EWRIED
msoluble fats or fat soluble componenis’such as tcrpenr.s,
rcsms, ‘steroids, qnd,thc like, the raw matenal m)‘/&c
Jirst extracted with'a fat solvent, such’a§’ petrol um ,
chxanc, sulphunc ether, .and the. likg .QWher
;lial quantitics. of tannins are. also_found .10 be.: pxt%ut.
“these 100 may be ﬁml removed by extraction with volatile
water,- immiscible solvents, preferably of a polar type,
for instance, the lower aliphatic esters of water insoluble
alcohols such as ethyl through amyl acetate, or higher
volatile aliphatic alcohols having low water solubility,
such as the amyll through decyl alcohols. After such pre-
purification the water soluble raw material is then mixed
with a precipitation liquid in which only the polyuronide

" isinsoluble. That precipitation not only will remove other
contaminating water soluble components which remain
dissolved in the aqueous medium in which the raw ma-
terial is dissolved, but will also remove substantial quan-
tities of water from the polyuronide. The polyuronide
precipitates first as an extremely concentrated substance,
coagulating as an albumen-like fibrous precipitate, with
portions adhering to the bottom and sides of the pre-
cipitating vessel, some portions adhering to the agitators
of the equipment used ino the mixing with the precipitat-
ing liquid, and some portions remain suspended as a dis-
continuous gelatinous or flocculent suspension in the
liquid medium, and which scttles after a short period of
standing in the quiescent state.

Typically useful organic solvents for precipitation are,
cthyl alcohol] or acetone. Diethyl ether is a useful poly-
uronide precipitant, but jts use is limited to mixtures, up
to about 50%, with such solvents as acetone and ethanol.
Since with or without the addition of water soluble, non-
toxic acids the polyuronide does not dissolve in ether, the
ether may also be used as a final washing agent to remove
the alcohol or acetone medium with which the precipitat-
¢d polyuronide is finally wet after precipitation.

The following examples illustrate the practice of this
invention:

Example 1.—2500 cc. of natural udloe vera gel,icon-
Jaining about 0.9% of solids, substantially.

15 “concentrated id 3 vacuum to about 1000 cc. The con-
centrate at room temperature of about 70 deg. F. is slow-
ly poured in a thin stream into 5000 cc. of 95% ethanol
while rapidly stirring. The polyuronide forms as a co-
agulated albumen-like fibrous precipitate, some portions
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floating, other portions adhering to the bottom of the
flask with a large portion adhering to the stirrer. The
suspension is allowed to scttle for 10 minutes and the
clear solution of alcohol and water extracted from the
precipitate with dissolved substances scparated from the
pulyuronide, is decanted. ‘IThe precipitate is reimmersed
in fresh alcohol and aguin stirred to effect a washing, al-
lowed to settle, and the washing alcohol decanted. The
precipitate is finally washed with cther to remove the
traces of alcohol, and the cther is removed in vacuo. The
vacuum treatment may be continued to form a dry solid
of the precipitate. The solid is then ground to a powder;
12.7 grams of dry solid arc obtaincd, Analysis of the
dilute acid hydrolyzatc showed the emperical formula to
be (CgHgOg)y containing 2.4% of uronic acid anhydride,
the hydrolysate consisting of substantially equal quan-
tities of mannose and glucose, each present in proportion
of 48.8%. .

E.wmple I1.—The proccdure of Example I was repeat-

ed, using as precipitating medium both ethyl alcohol and
dicthyl ether in ratio of four parts of alcohol to one of
ether. The yicld and quality of the polyuronide was the
same, except that the time to convert to a dry solid was
substantially shorter.
- Example 111—1000 cc. of Aloe vera gcl concentrate of
Example I is slowly poured into 3000 cc. of acetone with
continuous stirring, the polyuronide is precipitated, me--
chanically adhering itsclf to the stirrer with a small set-
tled portion in the botiom of the flask, both being frecd
of solvent by decanting. The precipitate is washed once
with dicthyl ether, and the ether is removed in vacuo.

Example 1V.—6 1bs. of flash dried fresh mangrove leaf
meal is extracted in a Soxhlet extractor for 6 hours with
314 litres of hexanc, the extract liquid removed and the
wet meal further extracied with 3% litres of ethyl acetate
for 8 hours. The wet mcal is then soaked in 24 litres of
hot water for 24 hours. The residual meal is filtered off
and the aqueous extract solution concentrate in vacuo to
4 litres and the concentrated solution then poured in a

‘thin stream in 16 litres of 9556 cthanol with continuous

agitation. A pclyuronide precipitate forms as in previous
examples and scparaicd from the suspending liquid by
decantation, washed oncc with 95% cthanol, then with
sulphuric ether, and ﬁn.nlly dried. The product contains
less than 0.1% of lmpurmcs which 'may be further
reduced by rc-dissolving in water and again precipitated.
Example V.—100 cc. sterile distilled water has dis-
solved therein 2 grams of dry powdered substantially pure
polyuronide as formed in Example I. The solution is
lightly opalescent, slightly more viscous than water, to
comprise a readily flowable or sprayable lotion type
liquid. Jf. gontams an unanalyzably small trace quantijy
of a component’which’ upon aubstanual dauon by the”
mrwxll develop™a'faint pink to red coloratigy, “Gencrdlly,
hat-color does not develop. when air bubbles are‘removed
is "air free contam 5. ““Howeéver, that
colonng‘“‘component "has“no“detéctable” effect upon the
valuable curative properties of the composition. It will
be understood, accordingly, in the reference herein to
“substantially pure,” such trace quantity of associated
coloring components may not be excluded.
Example V1.—The mcreasmg v:scosuy and stiffness of
a gel formed by increasing the quantity of polyuronides
is illustrated in the present examiple. To 100 cc. of sterile
distilled water js added 5 grams of the polyuronide of Ex-
ample I, with agitation in a Waring Blendor. The com-
position sets of a solid, but thixotropic gel, which becomes

.. fluid with agitation, and may be just poured as it flows
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from a container very slowly. In contrast, the addition
of 6 to 10 grams of polyuronide to the same quantity of
water produces gel of increasing viscosity which will not
flow but may be mechunically spread with some pressure.

Example Vil.—100 cc. of pure sterile distilled water
has added thercto 1.5 grains of pulyuronids of Example
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1, 0.005 gram of 8-hydroxy quinoline sulphate, 0.15 gram
of Tween-20 and 0.15 g. of Span-40, and about one drop
of an anti-foaming agent. polyethyleneoxide, the product
worked in a Waring Blendor to a homogencous opalescent
lotion comprising a readily flowable gel. The ﬁrgal blend
is placed in a vacuum chamber for about 10 minutes to
remove dissolved or suspended gas bubblc_s.

Example VIll.—3 grams of polyuronides produced as
in Example I is dissolved in 100 cc. of sterile distilled
water as in Example V. The lotion produced has added
thereto 0.3 gram of Triton-A20 and is poured in a thin
stream into 200 cc. of a light medicinal grade white
mineral oil while continucusly agitating to form a suspen-
sion of the gelatinous lotion in the mineral oil.

Example 1X.—The lotion as produced in Example V
has slowly added thereto, with continuous agitation, 20
grams of molien lanolin to form a well distributed oil-
in-water suspension of lanolin in the gel.

Example X.—To 100 cc. of sterile distilled water is
added 1 gram of the polyuronide of Exampie IV, 1 gram
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of carbowax, and sufficient (about .3 g.) sodium diacid j

phosphate to adjust pH to 5.5

Example XI.—To the fluid gel of Example V is fur-.

ther added § grams of dry powdered sterile bentonite and
homogeneously blended therein. .

Exarmple XI1l—~To the gel of Example V is further
added sufficient penicillin-G to form a concentration of
200,000 units per cc. of gel, 0.008 gram of 8-hydroxy
quinoline sulphate.

A 5% aqueous so'ution of polyuronide when spread
over a wound, or abrasion, will dry in a few minutes, to
form a pliable, transparent and almost invisible film
coating. It is an excellent protective wound dressing
which further promotes granulation of the tissue and pro-
tects the wound from infection. It has the advantage
that it is soluble in water and is easy to wash off when
desired. While such film coating is useful alone, and
desirably applied as such, it is compatible with and useful
in combination with other film forming substances, such
as methyl cellulose, carboxymethyl cellose, and the like.

Each of the compositions as produced in Examples V
through XII give remarkable fast pain relief.and promote
curing of both wounds and burns. The addition of anti-
biotics and fungicides is generally used only where speci-
ficully indicated by the particular skin damage if it is
infectious and only substantig)ly invaded either by
bacteria or fungi. Ordinary bur:s, coated with the oint-
ment of this invention, do not become infected, in sub-
stantial contrast to other commercial ointmeants for topical
use. :

While various carricrs are described, the composition
is most effective in an aqueous carrier in which it may be

adjusted to various viscosities, from liquid through flow-

able gels, including higher consistencies requiring some
slight pressure to spread, such as pastes. The more fluid
solutions, such as in Example V, may be applied by pour-
ing over the damaged skin area; by moistening a dressing
for the wound or burn with the liquid or gel, before apply-
ing thereto; and by spraying through an atomizer or
nebulizer. The polyuronide is entirely non-toxic and
non-irritating, as well as compatible with body fluids gen-
erally, not excluding those appearing as exudates from a
damaged skin area. For this purpose it is found that the
. fluid lotion may be nebulized into fine droplets, as an
aerosol, and inhaled. ) )

The product, while quickly relieving pain, particularly
from bumms, appears thereby to have an analgesic and
anesthetic cffect; particularly in the type of healing rapidly
promated by the composition, it appears to have a de-
toxifying effcct which may be the result of the reduding
action inherent in the polyuronide without causing irrita-
tion, because burns, even second and third degree burns,
become healed unusually rapidly, and the skin re-forms
with rapid granulating, without scab formation.

Certain modifications will occur to those skilled in the
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art, and accordingly, it is intended that the examples pre-
sented above be regarded as illustrative of the invention,
and not limiting the same, except as defined in the claims
appended thereto,

I claim:

1. A topical medicament comprising a gel variable in
consistency from a flowable gelatinous liquid to a deform-
able solid, said' gel consisting essentially of an aqueous
carrier medium gelated with 1 to 5% by weight of a non-
toxic salt of a species of purified naturally ocrurring poly-
uronide derived from aloe, said polyuronide being puri-
fied by freeing it from substantially all naturally occurring
plant substances other than the naturaily occurring poly-

. uronide salts therein, said polyuronide of aloe consisting

of a species of a hexuronic acid within the approximate
structure: _ '
[(CHO(CHOIDCLL0)..(CHO(CITOH)C 0:Mc)alx
Polyuse Hexuronic acld

wherein the hexuronic acid is a member of the group con-
sisting of galacturonic, mannuronic and glucuronic acids,
the polyose radical is a glycosidal radical of the group
consisting of glucose and mannose, Me is a metallic cation,
n and m are integers from 1 to about 100 and X is an .
integer selected to impart a molecular weight to the poly-
uronide structure in the range of from about 374 to
275,000. - o

2. The topical medicament as defined in claim 1 where-
in the salt cation is substantially calcium.

3. The method of curatively medicating surface wounds
and burns, comprising topically applying to the injured
surface a medicating composition comprising an aqueous
carrier medium, containing from about 0.2 to 10% by
weight as the sole saccharous component therein, a mix-
ture of substantially pure polyuronide salts of a hexuronic
acid, said salts being polyuronides derived from aloe and
purified by being substantially freed of all naturally oc-
curring plant substances other than the naturally occurring
polyuronide saits therein and having the apprdximate
structure: .

{(CHO(CUOIN(CCIN;011)a.(CI1O(CHOII.C U)X
Tolyose Ioxuronie uciil

wherein the hexuronic acid is a member of the group con-
sisting of galacturonic, mannuronic and glucuronic acids,
the polyose radical is a glycosidal radical of the group
consisting of glucose and mannose, Me is a metallic cation,
n and m are integers from 1 to about 100 and X is an
integer selected to impart a molecular weight to the poly-
uronide structure in the range of from about 374 to
275,000.

4. The method of curatively medicating damaged tis-
suc comprising applying thereto substantially pure dry
powdered gel of aloe, said gel being freed of substantially
all plant substances occurring therewith other than the
naturally occurring polyuronide salts therein, said aloe gel
consisting of a species of a hexuronic within the approxi-
mate structure: ‘

[(CEO(CHHOH)CI)0M),.(CHO(CIIOINC OsMc)alx
Polyose Hexuronic acid

wherein the hexuronic acid is a member of the group con-
sisting of galacturonic, mannuronic and glucuronic acids,
the polyose radical is a glycosidal radical of the group
consisting of glucose and mannose, Me¢ is a metallic cation,
n and m are integers from 1 to about 100 and X is an
integer selected to impart a molecular weight to the poly-
uronide structure in the range of from about 374 to
275,000, :
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