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[57] ABSTRACT

A method of treating and/or preventing alopecia (baldness,
deficient hair growth) comprises administering Lo a patient
in nced thereofl a therapeutically or prophylactically effec-
tive amount ol a sullated mono-, di- or oligosaccharide or a
derivative, sait or complex thercol. The saccharide is prel-
crably polysulfated, such as a polysulfated disaccharide, in
particular sucrose, or a derivalive, complex or salt thereol.
Espccially interesting polysulfated disaccharides are sucrose
pentasulfale, sucrose hexasulfate, sucrose heplasullale and
sucrosc octasullate, c.g. in the form ol a potassium or
sodium salt, or in the form of sucralfate.

15 Claims, No Drawings

UNL 1034

Find authenticated court documents without watermarks at docketalarm.com.

DOC KET

_ ARM



mpegram
Typewritten Text
UNL 1034

https://www.docketalarm.com/

5,618,798

1

USE OF SUCRALFATE TO TREAT
BALDNESS

This application is a continuation of application Scr. No.
08/047,078 filed Apr. 16, 1993, now abandoned itsclf a
continuation of application Ser. No. 07/613,559 filed Nov.
21, 1990, now abandoncd which was the national stage of
PCT/DK90/00104, filed Apr. 19, 1990.

Alopecia (baldness or deficient hair growth) is a condi-
tion which leads to more or less disabling or discomlort 1o
the individual sullering therefrom, ranging from minor cos-
metic disadvantages to severe psychological conscquences.

Alopccia has a number ol ctiologies.

The most common form of alopecia is androgenetic
alopecia, more accuralely described as common baldness.
Androgenctic alopecia occurs in chimpanzecs, orang-oul-
angs and other primates as well as in man.

As {s implicd by the name, androgenctic alopecia i
induced by androgenic stimulation ol hair follicles predis-
poscd by the interdependent inllucnces of genelic factors
and of ageing. Despile its name, it affect both the male and
the lemale.

The initial stage in the condemned [ollicles is probably
the accumulation ol Sa-dihydrotestosterone, the tlissuc-ac-
tive androgen which inhibits the metabolism of such fol-
licles.

There is a marked racial variation in the incidence ol
androgenctic alopecia. The diseasc is most frequent and
scvere in Caucasoids.

The carliest histological change is the appearance of foci
of degeneration in the lower part of the connective-lissuc
sheath of the follicles, with perivascular basophilic change.
The follicle gradually shrinks, leaving beneath it a strand of
sclerosed and hyaline connective tissue. However, even in
areas of scalp in which almost all follicles arc short and
small, producing at best only Liny vellus hairs, there remain
a {ew guicscent terminal follicles which can be stimulated
into growth o give falsc hopes of a cure.

Androgenetic alopecia is a very widespread condition, at
least in its less severe [orms. Thus, during adolescence,
unilorm recession of the frontal hair-line occurs in 96% ol
malcs and about 80% ol females.

As mentioned above, there are a number of other etiolo-
gies of alopecia, such as the administration of chemicals,
such as drugs. As cxamples of these may be mentioned
anlicoagulants such as large doscs of heparin, heparinoids
and coumarins, cytostalic agents, triparanc! and ftuorobu-
tyrophcnone, excessive consumption of vitamin A, occupa-
tional exposurc to sodium borate, potassium thiocyanale,
large amounts ol bismuth. Also, oral contraceplives have
been suspected ol giving rise Lo the discase, and the same
applics Lo propranolol, metoprolol, levodopa, and ibuprofen.

Also, alopceia may have nutritional or metabolic origin,
or it may bc caused by disorders of the central nervous
sysicm, Furthermore, the significant association ol the atro-
phic state with alopecia arcata has been stressed relatively
recently in some populations. Also, an association belween
autoimmunity and alopecia arcala has long been recognized.
Alopecia including arcala is also olten secn in association
with skin discase such as scalp eczema, psoriasis and other
dermatosis and also in associalion with sysiemic discasc
such as LE.

Today, no completely satislactory Lrcatment or prophy-

laxis of alopecia exists. Although topical administration of

minoxidil can induce regrowth, it is not considered Lhe

definitive therapy.
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Heparin, heparinoids and related glycosaminoglycans
have been suggested as effective in stimulating hair growth
(c.g. DE 3543221 A, GB 936 916, GB 1 098 935, EP 35
919, EP 182 756, EP 277 428, EP 279 244, EP 295 092, EP
207 453).

In EP 295 092, i1 is described that hyaluronic acid
[ragments comprising Irom 7 to 50 monosaccharide unils
terminating either with a glucuronic acid unit and/or &
N-acely! glucosamine unil, or an unsaturaled derivative of
onc or hoth of these terminal units arc uscful as hair
stimulating agents when topically applicd to the scalp. Such
compounds can be characlerized by being “naturally” occur-
ring mucopolysaccharide moietics.

It has now surprisingly been obscrved that after 3—4
weeks of two daily applications of an ointmenl containing
10% wiw of sucralflale, there was appearance ol hair in the
othcrwise bald laleral-frontal arcas in a 40-ycar-old male
who had a normal common male-patlern baldness. At the
beginning, a “plume” appeared in the area, and alter a few
days the “plumc” began turning into rcal hairs and 8 days
aflcr, there were dozens ol real hairs which were indistin-
guishable [rom other hairs of the scalp, apart [rom heing
shorter and all coloured, in contrast 1o the cxisling hair,
which was partially greyed.

This ohservalion is most remarkable in view of the lacl
thal sucralfate or sullated mono-, di- or oligosaccharides
have apparently not been suggested as means for treating or
preventing alopecia. Alse, the sulfated mono-, di- or oli-
gosaccharides do not belong Lo any chemical or therapeutic
group ol compounds previously used or suggested lor the
treaiment of alopecia, such as minoxidil, vitamin A, steroids,
in particular triamcinolone, pyrimidine carbamate, squaric
acid, allcrgens and psoralens in PUVA and naturally occur-
ring mucopolysaccharides.

Sucralfate and other disaccharide polysulfate-aluminium
compounds have been indicated as cllective in allevialing
the symptoms of anorcclal discase when topically applied to
human skin, and as cflective in promoting the hcaling ol
wounds (WO 89/00047), and sulfated oligosaccharides, par-
ticularly mono- and disaccharides such as sucrosc octasul-
late, have been mentioned as wound healing agents (EP 230
0233, WO 89/05645 and WO 89/05646 disclosc a broad
range ol pharmacotogical clfects of sucralfate and sucrose
oclasullale such as anti-infllammatory, anti-infective, anti-
malignant, skin-protective and anti-wrinkle and other effects
afier 1opical or systcmic administration. WO 89/07932 dis-
closes the use of sucralfate and sucrose oclasuifate in the
treatment ol gingivitis and parodontosis.

Based upon the observalions made in the present inven-
tion and the inventors” knowledge of sulfated saccharides, it
is rcasonablc to contempiate that the hair growth stimulating
clfect will extend not only (o sucratfate and the sodium salt
of sucrosc octasulfate, but also to other related sulfated
mono-, di- and oligosaccharides, which are of a2 type not
naturally occurring in glycosaminoglycan structures.

SUMMARY OF THE INVENTION

In one aspect, the invention provides a method ol treating
and/or preventing alopecia, the method comprising admin-
istering lo a paticnt in need thereol a therapeutically or
prophylaclically elfective amount of a sulfated mono-, di- or
oligosaccharide or a derivative, salt or complex thercof.

In another aspect, the invention relates to the use of a
sulfated mono-, di- or oligosaccharide for preparing a com-
position for usc in the treatment and/or prevention of alope-
cia.
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In a further aspect, the invention relales Lo the cosmelic
usc ol a sullated mono-, di- or oligosaccharide [or combat-
ing or preventing hair loss and/or preserving Lhe natural
colour of the hair.

DETAILED DISCLOSURE OF THE INVENTION

The sulfated saccharide used in accordance with the
invention may be a sullated monosaccharide, for inslance
sulfated xylose. fructose, glucose, ribosc, arabinosc, galac-
tose, thamnose, fucose, sorbose, psicose, tagatose or gulose,
a sulfated disaccharide such as sulfated sucrose, laclose,
maltose or ccliobiose, or a sullated oligosaccharide such as
sulfated maltotriose, maltertreose, or a sulfated raffinose,
which is an oligosaccharide comprising a sulfated sucrose
moicty together with a galactose moicty, or a sulfated
melezitose, which is a sullated sucrose moicty logether with
a glucose moiely. In the present context, the lerm “an
oligosaccharide™ is a saccharide consisting of 3-20
monosaccharide units in accordance with the gencrally
accepted terminology.

The sulfaled mono-, di- or oligosaccharide is preferably a
polysulfaled or persulfated saccharide, which means that
two or more, possibly all, sulfur-containing moicties arc
present as substituents on hydroxy groups of the carbohy-
drate moicty.

[n some cases, the sulfated mono-, di- or oligosaccharide
may be complexed with or form a salt with a metal, e.g. an
alkali or alkalinc carth metal such as Na, K, Ca, Mg or Ba,
or Al, Zn, Cu, Zr, Ti, Bi, Mn or Os, or with an organic basc
(c.g. an amino acid). The currently prelerred salts are
polassium and sodium salts. and the preferred complex is the
aluminium complex. Furthermore, the mono-, di- or oli-
gosaccharide may be in the form of a suitable derivative, c.g.
a mono-, di- or polyester ol aliphatic carboxylic acids such
as formic, acetic, propionic, butanoic, myristic or slearic
acid.

Preferably, the composition of the invention contains a
persulfated disaccharide, lor example sucrose oclasullale.

The preferred sullated disaccharide can be represented by
the following formula:

CH:0OR

H RO
CH0R

OR H

wherein R is H, SO4[Al,(OH);], SO5H or an acyl residuc of
the above-mentioned carboxylic acids, the groups desig-
nated R being the same or different, with the proviso that at
lcast onc R represents a sulfale group,

or physiologically acceptable salts or complexes thereof.

The particular preferred compounds according to the
invention are sucrallate and the potassium or sodium salt of
sucrose octakis(hydrogen sulfate).

Sucralfale may also be termed sucrose octakis(hydrogen
sulfale) aluminium complex. 1ts CAS number is 54182-58-
0. The commercial product is a white powder which is
practically insolublc in waler and most organic solvents; it
is soluble in acids and alkalis. In practice, there may be
slight variations in the chemical composition, ¢.g., due Lo the
fact that the sulfation may be slightly incomplete so that the
producl may, c.g., contain a certain proportion ol molecules
which are not octasulfated (persulfated), but rather less
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sutlated such as heptasullated. Such minor variations in the
commercial product arc well known and arc reflected in the
[act that e.g., the aluminium conlent in commercial products
may range {rom 17 to 21% and sulfur from 9.5 to 12.5%. In
the present conlexl, the term “‘sucralfaic” also comprises
such generally accepted minor variations.

Sucralfate may, {or instance, be prepared as disclosed in
U.S. Pat. No. 3,432,489 by rcacting a {-10% w/w aqucous
solution of sucrose octasulfate or an alkali metal or alkaline
carth melal salt thercof with a 1-10% w/w agucous solution
containing aluminium ions, preferably AICI(OH), at room
lcmperature and a pH of 4-4.5. The sucrose oclasullale may
be prepared by reacling sucrose with CISO,H, 1,80, or
H,80,—C HN.

The sulfated saccharides may otherwise be prepared, for
cxample, as disclosed in EP 230023,

The sulfated sucrose is preferably sclected from the group
consisting of sucrosc pentasulfate, sucrosc hexasulfale,
sucrosc heptasulfale and sucrose octlasulfate.

The administration form in which the sulfated saccharide
is administered will normally be a form suilable for topical
application Lo the affccted arca. However, also administra-
tion into the skin or administration under the skin, c.g. by
injection (by needle or dermajet) or other mcthods, are
contecmplated.

Although there may be cases where the sulfated saccha-
ride may bc administered as such, it will typically be
compounded with one or more pharmaccutically acceplable
carriers or cxcipients to present it in a form which is suitable
for topical application or for injection or other form ol
introduction into or under the skin. In other words, il will be
in the form ol a liquid, semi-solid or solid topical or systemic
preparation such as an ointment, lotion, gel, cream, emul-
sion, solulion, suspensiorn, microcmulsion, liposomes or as a
roll-ball applicatar, sponge applicator or a spray device; a
shampoo, hair lonic, hair conditioner, soap, balm, spray,
pastc, powder, sponge, strip, plaster, pad, dressing, or a
comb or brush impregnated with or carrying the sulfated
saccharide in such a4 manner that it is relcased when the
comb or brush is used at the aflecicd arca.

The above-mentioned compositions are also suitable for
cosmetic purposes where the compositions are applied Lo the
hair or the skin arcas normally covered with hair in order to
prevent hair loss and/or 1o preserve the natural colour of the
hair. Prelerred compositions for cosmetic usc are e.g. gels,
cmulsions, suspensions, liposomes, shampoos, hair tonics,
hair conditioners, soaps, balms or sponges.

[l may be interesting in certain cases to combine the
sulfated saccharide with other forms ol therapy, in particular
therapics known o cither producc hair growth by them-
selves such as vilamin A, minoxidil, squaric acid, allergens,
irritants, corticosteroids, or agents which atlack or modily
the mechanism responsibic for the alopecia, such as in the
casc of fungal infceclion, an ointment containing sucralfate
and an antifungal agent such as ketoconazole, miconazole,
clotrimazole, antiviral agenls, such as acyclovir, antiin{lam-
malory agents, antibacilerial agents, etc. Also, it may advan-
tageous Lo combine the sulfaled saccharide with other phar-
maccutical products known to have beneficial effects on the
skin, such as vitamins, including vitamins B, vitamin E,
lactic acid, astringents, emollicnts, or other agents, such as
hyaluronic acid or other glycosaminoglycans, dermatan sul-
late, chondroitin sulfate, keratan sulfate, heparan or heparan
sulfaic. Normally, the sulfatc saccharide will be the pre-
dominant active component ol the preparation,

Furthermore, advantages may be achieved by incorporat-
ing pharmaccutically acccplable amounts ol penetration
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enhancers in the [ormulations, such as salicylic acid and
other keratolylics, amino acids, thioglycollates, dimethyl-
sulfoxide, and hydrating agents, such as glycerol.

Plasters, sponges, strips, pads or other dressings may be
prepared by impregnating a dressing malerial such as cotton
wool or gauzc or a polymeric subslance with a solution or
suspension of the sullated saccharide lollowed by drying.
Alternatively, a paste, lotion, cream or gel containing the
sulfated saccharide may be spread over the dressing male-
rial.

Alternatively, the sullated mono-, di- or oligosaccharide
may in certain cascs be injected or otherwise introduced into
or under the skin or scalp.

For (opical application, the preparation may be formu-
lated in accordanee with conventional pharmaceutical prac-
tice with pharmacculical excipientls conventionally used lor
topical applications. The nature of the vehicle employed in
the preparation of any particular composition will depend on
the method intended lor administration ol that composition.
Vehicles other than water that can be used in composttions
can include solids or liguids such as emollients, solvents,
humectanis, thickeners and powders. Examples of cach of
these types of wehicles, which can be wsed singly or as
mixlures ol one or more vehicles, are as [ollows:

Emollients, such as stearyl alcohol, glyceryl monoricino-
leate, glyceryl monostearate, propanc-1,2-diol, butane-1,3-
diol, cety! alcohol, isopropyi isoslearate, stearic acid, isobu-
tyl palmitate, isocetyl stearate, oleyl alcohol, isopropyl
laurate, hexyl laurale, decyl oleate, octadecan-2-ol, isocelyl
alcohol, cetyl palmitate, dimethylpolysiloxane, di-n-butyl
schacate, 1sopropyl myristale, isopropyl palmitate, isopropy!
stcarale, bulyl stearale, polyethylenc glycol, tricthylenc gly-
col, lanolin, castor oil, acctylated lanolin alcohols, petro-
leum, mineral oil, butyl myristale, isostearic acid, palmitic
acid, isupropyl linolcale, lauryl lactate, myristyl laclatce,
decy! oleate, myristyl myristale;

solvents, such as water, methylence chloride, isopropanal,
castor oil, ethylene glycol monoethy! cther, diethylene gly-
col monobuty! cther, dicthylenc glycol monocthyl cther,
dimethyl sulfoxide, tetrahydrofuran, vegetable and animal
oils, glycerol, cthanol, propanol, propylenc glycol, and other
glycols or alcohols, fixed oils;

humectants, such as glycerin, sorhitol, sodium 2-pyrroli-
done-5-carboxylate, soluble collagen, dibuly! phthalate,
gelatin;

powders, such as chalk, talc, kaolin, starch and derivatives
thereof, gums, colloidal silicon dioxide, sodium polyacry-
late, chemically modified magnesium aluminium silicale,
hydrated aluminium silicate, carboxyvinyl polymer, sodium
carboxymethyl cellulosc, cthylene glycol monostearate;

gelling or swelling agents, such as pectin, gelatin and
derivatives thercof, cellulose derivalives such as methy!
cellulose, carboxymethyl cellulose or oxidised celiulose,
guar gum, acacia gum, karaya gum, tragacanth gum, ben-

lonite, agar, carbomer, bladderwrack, ceratonia, dextran and ;

derivatives thereof, ghatti gum, hectlorite, ispaghula husk,
xanthan gum;

polymers, such as polylactic acid or polyglycolic acid
polymers or copolymers thercol, parallin, polycthylene,
polycthylene oxide, polyethylenc glycol, polypropylenc gly-
col, polyvinylpyrrolidone;

surfactants, such as non-ionic surfactants, e.g. glycol and
giycerol esters, macrogol cthers and eslers, sugar cthers and
esters, such as sorbilan eslers, ionic surfaclants, such as
amine soaps, metallic soaps, sulfated fatty alcohols, alkyl
cther sulfates, sulfaled oils, and ampholylic surfactants and
lecitins;

OCKET

LARM

10

20

3

40

45

60

65

6

buffering agents, such as sodium, polassium, aluminium,
magnesium or calcium salts (such as the chloride, carbonate,
bicarbonate, citrale, gluconate, laclate, acetate, gluceplate or
tartrate).

The preparation of the invention may also contain other
additives such as stabilizing agents, preservatives, clc.

Furthermore, it may be advantageous to provide modified
release preparations in which the sulfated saccharide is
incorporaled into a polymer matrix, or nanoparlicles, or
liposomes or micelles, or adsorbed on ion cxchange resins,
or carricd by a polymer.

The pharmacologically active clement in sucralfate is
probably the non-aluminium complexed sodium and/or
potassium sall ol sucrose octakisthydrogen sulfate). Since
such a salt is seluble in waler, it would scem that a small
particle size would be an important {actor when preparing
formulations of the sparingly soluble sucralfate. One way of
achicving a small sucralfate particle size is by means of
milling, grinding or disintegrating apparatus, ¢.2. a three roll
mill, where the sucralfate powder is ground, preferably
logether with a suitabie liquid vehicle having a viscosity
adapted to cffectively suspend the resulling finc particles,
and preferably a rclatively low vapour pressure so that no
cxcessive cvaporation with resulting agglomeration of the
finc particles will occur, such as a polyalcohol, for example
glycerin or polyethylene glycol, normally having a molecu-
lar weight in the range of 200-6000, such as PEG 400. The
resulting preparation will normally contain up to 60-70% by
weight of sucraifate particles with a fairly uniform particle
sizec of about 5-10 um or less (for 95% hy weight ol the
sucrallale), the particles becing substantially cvenly sus-
pended in the vehicle. Such a pasic can then be further
suspended in any suilable pharmaccutical preparation using
weil known pharmaceutical methods. Another starting point
for a small particle size sucrallate formulation is sucralfatc
“filter cake”, which is an intermediary product oblained
from the synthesis of sucralfate. The “liller cake” comprises
sucrallale with a content of water of about 50% by weight,
and with a parlicle sizc ol about 5-10 pym or less. This
malerial can he mixed with, for instance, a walcr-misciblc
liquid which has a relatively low vapour pressurc, such as
glycerin, in order to prevent the waler from cvaporating, and
the sucralfate particles will relain their small size. Another
important factor Lo lake into consideration when preparing
formulations of sucralfaic and other sulfated saccharides is
the strong negative charge of salts of sucrose octakis(hy-
drogen sulfate), and probably of most sullated saccharides.
The pharmacological cifect of sucralfate, salts of sucrose
octakisthydrogen sullate) and other sulfaled saccharides
probably depends on this negatively charged entity, and the
pharmacological eflect of the drug may be reduced by the
presence of posilively charged mono- and divalent ions in
the vehicte. The person skilled in the art will be able to take
this into consideration, using guidelines from the relevant
literature, e.g., Martindale, The Extra Pharmacopocia, The
Pharmaccutical Press, London, or olher pharmaceulical text-
books.

In this conneclion it should be mentioned that while the
incorporation of sucralfate or other water-insoluble or spar-
ingly water-solubic sulfated saccharides is best performed as
described herein taking into consideration the physical and
chemical properties of the sulfated saccharide, tn particular
the particle size considerations mentioncd below, the incor-
poration ol water-soluble sulfated saccharides, such as
sodium and potassium salts of sucrose oktakis (hydrogen
sulfate) in preparations discussed hercin will normally be
cxtremely simple and will ordinarily consist in the addition
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ol the sulfated saccharide to the preparation or to constilu-
ents thereof in cither dry or dissolved form.

The sulfated saccharide will normally be used in a prepa-
ration in an amount of 0.001-99%, typically about 0.1-75%,
such as about 0.2-30%, preferably about 0.5-20%, such as
aboul 2-20%, c.g., 3-15%, by weight of the lotal prepara-
tion. For therapeutic and/or prophylactic use, the sulfaled
saccharide may also be used in a preparation in an amount
of about 0.001-99% w/w, typically about 0.01-50% w/w,
such as aboul 0.05-30% w/w, prcierably about 0.1-20%
wiw, such as aboul 0.5-15% w/w.

The concentralion of the sulfated saccharide to be used in
cach particular case will ol course depend upon the type of
preparation and the intended usc, but also on the solubility
characteristics of the sullated saccharide and. for sparingly
solubic and substantially insoluble sullated saccharides, on
the particle size thercol; the smaller the particle size, the
laster will be the dissolution of even sparingly soluble or
cven substantially insoluble sullaled saccharides or com-
plexes Lhereof. Insoluble or sparingly soluble salts or com-
plexes of sullated saccharides are preferably used in the

form of a fine powdcr, [or example having a particle size of

200 um or less, such as 100 pm or less. Examples of very
small particic sizes which may be desirable for certain
purposcs arc c.g. 50 um or less, such as 20 um or less, in
certain cases 10 um or less, such as 5 ym or less.

A topical preparation containing the sullated saccharide is
normally administered between | and 10 times a day,
depending on the formulation, the severity of the condition
to be treated. the age of the patient, and other [actors. Based
upon experience with other substances used in the treatment
of alopecia, in particular minoxidil, it is expecicd that the
effeet will depend on continuing application ol the prepa-
ration, for several months, or even years. In view of the fact
that sucralfate is remarkably free of side effects, there should
be no adverse long term conscquences of such a treatment.

The invention is further iliustrated by the following
non-limiting examples.

EXAMPLE |

Preparation ol Sodium and Potassium Sucrose
Octasullale

1. Sucrosc octasulfale

254.7 g (1.6 mol) of sulfur trioxide pyridine were slurried
in 1300 ml of water-free pyridine. With stirring, 68.5 g (0.2
mol) of sucrose were added. The reaction mixture was
heated 1o 65° C. and kept at this temperature for 240
minutes. As the rcaction procceded, the substance was
scparated as a Lhick flowing oil. When the reaction was
lerminated, the agitator was stopped, the pyridine phasc was
decanted, and the oily phase was dissolved in 600 m! of
ion-exchanged water.

If. Potassium sucrosc octasullale

One peortion of sucrose oclasulfaic solution preparcd as
described in | above was adjusted with 10% w/w aqueous
potassium hydroxide to pH=9 with siirring at room tem-
perature. The solution was cvaporated at 50° C. in vacuo o
remove pyridine and waler until 880 g were lelt. The warm
solution was filtered, adjusted to pH=9.5, and the substance
was precipitated with slow cooling to 5° C. The substance
was filtered and washed with 300 ml of 1:1 ion-cxchanged
water/methanol and 300 ml of methanol. The wet filler cake
was dried in vacuo at 50° C. The crude product was
dissolved at 40° C. in 700 ml of ion-cxchanged water. The
liquid was filicred and adjusted to pH=9.5, and the substance
was precipitated with slow cooling to 5° C. The precipitated
substance was fillered and washed with 300 m! of 1:1
ion-exchanged water/methanol and 300 m! of methanol. The
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wet filter cake was dried in vacuo at 50° C. The substancc
was reprecipitated twice as mentioned above.

Yicld: 137 g (about 53%) of potassium sucrosc octasul-
[ate.

1. Sodium sucrose octasulfate

Onc portion of sucrose octasuifate solution prepared as
described in | above was adjusted with 10% w/w aqucous
sodium hydroxide to pH=9 with stirring at room tempera-
ture. The solution was cvaporated at 50° C. in vacuo to
remove pyridine and waler. When 250 ml were distilled, 580
ml of ethylenc glycol were added and the evaporation was
continued until 10 mm vacuum. 100 ml of cthano!l were
added 1o the solution. The solution was filtered, and pH was
adjusted to 9.5. 350 ml of cthanol were slowly added with
vigorous stirring at 30°-35° C., and the substance will then
precipitate. After the addilion was ended, the mixiure was
cooled 1o 10° C., and the solid substance was filtered and
washed with 50 ml of 1:1 ethanol/cthylenc glycol and 200
mi of methanol. The wet filter cake was dried in vacuo at 50°
C. The crude product was dissolved in 520 ml of ethylene
glycol and heated o 40° C., and 100 ml of cthanol were
added. The solution was filtered and pll was adjusted 10 9.5.
350 ml ol ethanol were slowly added with vigorous stirring
at 30°-35° C. and the substance will then precipitate. Alter
the addition was cnded, the mixture was cooled 1o 10° C. and
the solid substance was fillered. It was washed with 50 ml
of 1:1 cthanol/cthylene glycol and 200 ml of ethanol. The
wet filter cake was dried in vacuo at 50° C. The substance
was reprecipitated once as above and then dried for 2 hours
al room temperature in 500 ml of cthanol. The substance was
filtered, washed with 200 ml of cthanol and dried at 50° C.
in vacuo.

Yicld: 146 g (about 63%) of sodium sucrosc ociasulfate.

EXAMPLE 2

A cream consisting of the following ingredicnts is pre-
pared (all percentages arc by weight):

2:1 suspension of sucralfale® in polycthylene 15.0%
glycol 400 (10% sucralfate in the final

product)

Lanolin 10.0%
Vegetable oil (evening primrose oil) 20.0%
Polyethylene glycol 400 monostearate 10.0%
Water o 100.0%

*Sucrallate provided by Guilini Chemic, W. Germany.

The vegetable oil, lanoline and polycthylene glycol 400
monosicarate were meiled and thoroughly mixed with the
warmed water (o form an ointment. The sucral{ate suspen-
sion was incorporated into the ointment,

EXAMPLE 3

A lotion is prepared from the following ingredients (all
percentages arc by weight):

2:1 suspension of sucralfate* in polycthylene 15.0%
glycol 400 (10% sucralfate in the final

product)

Glycerol 10.0%
Ethanol 50.0%
Waler o 1000%

*Sucralfate provided by Guilini Chemie, W. Germany.

The ingredients were mixed together in the order stated to
obtain a lolion.
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