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1
METHOD OF TREATING SMALL MOUTH ULCERS

Field of the Invention

The present invention relates to a novel method of
treating aphthous ulcers, including canker sores (aphthous
stomotitis) in humans.

Background of the Invention

Canker sores are recurrent, painful superficial oral
ulcers that persist for several days to two weeks or more.
Canker sores generally affect about 30% of the population.

The lesions associated with canker sores are known technically
as recurrent aphthous stomotitis (RAS) or aphthous ulcers.
RAS may be "minor" or of a more serious "major" variant.

In general, canker sores or aphthous ulcers are char-
acterized by small white spots associated with small ulcera-
tions on the mucous membrane of the mouth. Up until recently,
it was believed that these ulcerations were caused by a herpes
virus or fungus, or after enteric use of broad spectrum
antibiotics. canker sores are one of the most common soft
tissue diseases seen by the dentist. Canker sores may occur
in any area of the oral cavity, in small groups or singularly.

Although there has been a great deal of research on
the problem of canker sores, the cause and cure of these
lesions remains obscure. Many mechanisms have been proposed
including physic, allergic, microbial, diet, traumatic
(stress), endocrine, hereditary and auto-immune.

Canker sores may affect patients of any age, but
generally, those individuals between the ages of twenty and
fifty years and especially women, are prone to outbreaks. 1In
general, canker sores occur in women about twice as frequently
as they occur in men. The frequency and severity of outbreaks
vary remarkably between patients and within the same patient.
In certain individuals, outbreaks occur once or twice a year,
while in others, outbreaks may occur once or twice a month.
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The outbreak of canker sore lesions is generally
preceded by a prodromal period of several days during which
period the patient experiences a burning or itching sensation
in the oral mucosal area. The onset may also be preceded by a
low grade fever and/or lymph node irritation. Upon onset,
well defined ulcers form of approximately two to ten mil-
limeters in diameter. These ulcers are generally surrounded
by an intense erythematous halo with the base of the ulcer
covered by a grayish necrotic tissue. Large, long standing
ulcers are called major aphthae and involve the mucous glands,
muscle and connective tissue. At this level, the disease may
be quite painful and heal with scarring. In certain individu-
als, the ulcers never really disappear, with a new ulcer
appearing as the older one heals.

Although there is a pyschosomatic component to the
disease, and prominent feature is acute inflammation, a bac-
teria has also been isolated as a possible contributor to the
disease process. This organism, Streptococcus sanquis, is
found in the normal flora of the mouth. It is quite possible,
that the above-described mechanisms which are associated with
the disease may predispose an individual to bacterial infec-
tion by Streptococcus sanguis. There appears to be an immune
response against this organism as well as to the epithelial
tissue it infects. The ensuing inflammatory response causes
localized damage to the host in the form of degeneration and

necrosis.

In the acute form, several treatments are presently
available including: tetracycline mouth rinses, topical
cortisone and anesthetic mouth rinses. Systemic analgesics
also may be administered. However, all of these therapies are
fairly extreme and are generally reserved for multiple ulcers
or major aphthae. All of these therapies should be carefully

monitored.

Lactic acid, also known as 2-hydroxypropanoic acid, is
a three carbon alpha-hydroxy organic acid found in nature and
the human body, is generally produced during the metabolism of
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sugars by lactic acid bacteria. Lactic acid may be found in
sour milk, in molasses, in apples and other fruits, tomato
juice, beer, wine, opium, ergot, foxglove and several higher
plants. Lactic acid is generally prepared commercially by
"lactic acid fermentation" of carbohydrates such as glucose,
sucrose and lactose by Bacillus acidi lacti or related
organisms such as Lactobacillus delbrueckii and Lactobacillus
bulgarius, among others.

Therapeutically, lactic acid has been used as an
acidulant, and in veterinary medicine, as a caustic, in dilute
solutions to irrigate tissues and as an antiferment. Lactic
acid is not known for its analgesic, anti-allergic or anti-
microbial activity.

Objects of the Invention

It is an object of the present invention to provide a
novel therapeutic method for treating aphthous ulcers, includ-
ing canker sores in humans.

It is a further object of the present invention to
provide a method for treating apthous ulcers, including canker
sores, in humans which is effective and inexpensive.

It is still a further object of the present invention
to provide a method for treating aphthous ulcers, including
canker sores in humans which is non-toxic and simple to
administer.

It is still an additional object of the present inven-
tion to provide a prophylactic method for treating aphthous
ulcers, including canker sores in humans.

These and other objects of the present invention may

be readily gleaned from the description of the present inven-
tion which is set forth hereinbelow.

Description of the Invention
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The present invention relates to the surprising and
unexpected discovery that a simple organic acid selected from
alpha hydroxy organic acids, such as lactic acid or its
pharmaceutically compatible salts, may be used in a therapy
for treating aphthous ulcers, including canker sores in
humans. It is particularly surprising that lactic acid may be
used in the method according to the present invention in light
of the known uses of alpha-hydroxy organic acids, especially
lactic acid.

The therapeutic method according to the present inven-
tion comprises exposing tissue suffering from an outbreak of
aphthous ulcers to an effective amount of alpha hydroxy
organic acid, preferably lactic acid.

In an additional method according to the present
invention, tissue susceptible to outbreaks of aphthous ulcers
is prophylactically treated with an effective amount of an
alpha hydroxy organic acid, preferably lactic acid on a daily
basis.

Considering the varied etiology of and complicated
chain of events leading to the disease, it is highly unex-
pected and quite surprising that a simple alpha-hydroxy
organic acid, such as lactic acid, already found in minute
amounts in the mouth, would quickly and completely alleviate
the disease associated with aphthous ulcers after exposure of
the ulcers to effective amounts of the acid. In instances
where tetracycline treatments (4 times daily) are needed to
reduce healing time, lactic acid treatment stops the pain
almost immediately with the first treatment and starts the
healing process almost immediately.

Of great importance is the fact that the novel treat-
ment of the present invention is inexpensive, does not need a

prescription, is nontoxic and is simple to administer.

That the alpha hydroxy organic acids such as lactic
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acid and glycolic acid, among others are effective agents
against aphthous ulcers, including canker sores, is
particularly surprising in light of the fact that similar com-
pounds such as citric acid, sorbic acid and boric acid do not
work at all.

Alpha hydroxy organic acids for use in the present
invention include for example, lactic acid, glycolic acid,
alpha hydroxy butyric acid, alpha hydroxy pentanoic acid,
alpha hydroxy hexanoic acid, alpha hydroxy heptanoic acid,
alpha hydroxy octanoic acid, alpha hydroxy nonanoic acid,
alpha hydroxy decanoic acid, alpha hydroxy dodecanoic acid and
related compounds. One of ordinary skill in the art will
recognize that any number of alpha hydroxy organic acids may
be used in the instant invention, provided that the acids can
be delivered to the site of the apthous ulcer. Preferred
alpha hydroxy organic acids for use in the present invention
include lactic acid and glycolic acid with lactic acid clearly
preferred.

7 The alpha hydroxy organic acids according to the pres-
ent invention are used in effective amounts in compositions or
formulations for treating aphthous ulcers. An "effective
amount" is that amount or concentration of an alpha hydroxy
organic acid, and in particular, lactic acid or glycolic acid
which produces an appreciable or substantial improvement in
the tissue affected by the aphthous ulcers.

In the method according to the present invention, an
effective amount of any of the above alpha hydroxy organic
acids, for example, lactic acid or any one of its pharmaceuti-
cally compatible salts, for example, sodium or potassium lac-
tate, preferably in solution, is administered to tissue suf-
fering from aphthous ulcers. An effective amount of an alpha
hydroxy organic acid such as lactic acid is that concentration
of acid which will substantially alleviate symptoms of
aphthous ulcers and otherwise substantially improve the condi-
tion of the tissue affected by the ulcers compared to normal
healing processes.
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While not being limited by way of theory, it is
believed that the organic acid form of the alpha hydroxy
organic acid, relative to the carboxylate salt form, appears
to be more active in treating aphthous ulcers. Moreover, the
. preferred alpha hydroxy acid for use in the instant invention
is lactic acid. Consequently, preferred compositions contain-
ing lactic acid for treating aphthous ulcers comprise an
aqueous solution of lactic acid, in a concentration range of
about 0.09g to about 360g. per liter (about 0.001M to about 4M
or higher) at a pH less than about 6.

In general, the amount of alpha hydroxy organic acid
used in the present invention falls within the disclosed con-
centration range of lactic acid, i.e., about 0.001 to about 4M
or higher. This concentration range is presented for pur-
poses of instructing one of ordinary skill how to use the
present invention and should not be used to limit the amount
of alpha hydroxy organic acid which might be used in the pres-
ent invention. The upper limit of concentration represents
the practical limit of lactic acid and other alpha hydroxy
organic acid solubility in an aqueous solution. The lower
limit (0.001M) generally represents the minimum effective con-
centration of alpha hydroxy lactic acid such as lactic acid
(or one of its pharmaceutically acceptable salts) for treating
aphthous ulcers. However, concentrations above or below this
concentration range may be therapeutically active, and will
depend upon the amount and type of pharmaceutical salt of lac-
tic acid used as well as the final pH of the aqueous solution
which determines the concentration of the carboxylic acid form
of lactic acid in the solution. In preferred compositions
according to the present invention, the concentration of lac-
tic acid ranges from about 0.05 to about 1.5M.

Preferably, the organic acid solution is administered
at a pH ranging from about 2.0 to about 6.0. Lactic acid
solutions are more preferably administered at pH’s ranging
from about 2.2 to about 3.5 within the broader range, and the
molar concentration of lactic acid, or its pharmaceutically

3
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compatible salt is preferably about 0.1 to about 1.5.

Although it is possible to increase the activity of the
aqueous solution by lowering the pH to below 2.0, it has been
found that administering the acid solution at a pH of below
about 2.0 may result in the patient experiencing some physical
or taste (sour) discomfort, which is believed to be associated
with very low pH’s. Likewise, it is also possible to
administer the acid solution according to the present inven-
tion at a pH of above about 6.0, but at pH’s substantially
above about 6.0, the activity of the alpha hydroxy organic
acid, especially lactic acid or glycolic acid, may fall off
dramatically.

In the method according to the present invention, the
alpha hydroxy organic acid, preferably, lactic acid, may be
administered in any form, for example, as an aqueous solution,
usually, for example, as a mouthwash, in addition to other
aqueous forms or as solid forms, for example as chewable
tablets, powders, gels or other solid pharmaceutical forms

‘'such as gums which dissolve or otherwise release the active

acid in the mouth. In fact, the solid acid alone may be used
directly on the ulcer without any carrier. The form of admin-
istration may be varied according to the severity of the con-
dition and the amount of alpha hydroxy organic acid to be
delivered to the affected tissue. The delivery form of the
acid may also be determined by the age and compliance of the
patient suffering from the aphthous ulcers.

In the prophylactic method for treating tissue suscep-
tible to outbreaks of aphthous ulcers, an effective amount of
lactic acid is used on a daily basis to prevent the outbreak
of aphthous ulcers. Preferably, in this method, a dilute
solution of aqueous acid, preferably lactic acid, at a con-
centration ranging from about 0.001 to about 1.0M at a pH
ranging from about 3.0 to about 5.0, most preferably about 3.0
to about 3.5-3.7, is used in mouthwash form to prevent the
outbreak of aphthous ulcers prophylactically. In this method
according to the present invention, the mouthwash is used at
least once daily for from 15 seconds to several minutes in
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order to prevent the outbreak of aphthous ulcers.

In addition to an effective amount of alpha hydroxy
organic acid, preferably lactic acid, the compositions which
can be used in the method according to the present invention
may include additional agents which may facilitate the admin-
istration of the organic acid or otherwise enhance the benefi-
cial effects that the acid has on aphthous ulcers. These
additional agents may include, for example, wetting agents or
surfactants such as sodium lauryl sulfate, certain
polyethylene glycols, sulfates of long chain hydrocarbons,
including cetyl sulfate, etc., higher fatty alcohol sulfates
derived from coconut o0il, among others, which are included for
their surfactant action as well as the enhancement of delivery
of lactic acid to the affected tissue. Other additives for
use in the present invention may include pharmaceutically com-
patible antiseptics, disinfectants and preservatives for exam-
ple, benzoic acid or any one of its pharmaceutically com-
patible analogs, as well as antimicrobial agents. A
particularly preferred additive for use in the mouthwash
aspect of the present invention is alcohol which may be added
in an amount ranging from about 0.02 percent to about 30% by
weight of the final concentration of the mouthwash.
Pharmaceutically acceptable coloring agents or flavoring
ingredients may also be included in the present invention.

To treat aphthous ulcers, alpha hydroxy organic acid
may be applied to the tissue at any time during the varied
aphthous ulcer disease cycle. A preferred method is to is to
rinse the mouth with a dilute solution of the acid, preferably
lactic acid, for example, at a concentration of about 0.001 to
about 0.1M at a pH of about 3.0 to about 4.5-5.0, preferably
about 3.0 to about 3.5-3.7 for a period of about 15 seconds to
a minute or two- like any mouthwash. After the initial mouth-
wash treatment, the affected area, and in particular, specific
aphthous ulcer lesions, may be treated with a more con-
centrated acid formulation (0.1 to about 1.0M or more
generally at a pH of about 2.0 to 3.0, preferably 2.2 to 2.5)
by applying the concentrated acid fo the affected area with a
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saturated Q-tip, a wetted finger or other applicator. Apply-
ing any concentration of the alpha hydroxy organic acid to the
affected area will help, but the higher the acid concentra-
tion, the faster and more effective will be the treatment.

The type and duration of treatment will generally
depend on the severity of the disease and the condition of the
tissue to be treated, with treatment regimens ranging from a
single treatment for as little as about 15 seconds, once a day
treatment ranging from seconds to minutes or longer for
several days to several treatments per day for several days or
longer. The amount of alpha hydroxy organic acid and the type
of delivery vehicle will ultimately determine the duration of
treatment of the affected tissue. However, for the usual case
of aphthous ulcers, applying an effective concentration of
alpha hydroxy organic acid two or three times a day for a
period ranging from about 15 seconds to several minutes or
longer for two days is generally sufficient. Generally, using
the method of treatment according to this invention, ulcera-
tions will disappear without incident and the beneficial
affect is seen almost instantly.

In certain more extreme cases, application will
generally be four or more times per day from about 15 seconds
to several minutes or longer for several days or more. For
the worse cases, the acid treatments need be continued on a
regular or near-reqular basis, but almost always the pain
associated with the ulcerations are nearly completely gone or
greatly alleviated with the start of treatment.

EXAMPLES

The following examples are provided to illustrate the
present invention and should not be construed to limit the
scope of the invention of the present application in any way.

EXAMPIE 1
Lactic Acid Solution
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A first aqueous solution of lactic acid (about 0.5M)
is prepared by dissolving approximately 10 grams of 88% pure
lactic acid (Sterling Chemical, Texas City, Texas, USA) in
about 200 ml. of water. The pH is thereafter adjusted to
about 2.2 with aqueous sodium hydroxide solution.

The above concentrated solution is thereafter diluted
(10-15X) with water to provide a second aqueous solution with
a final pH of 3.2-3.7.

EXAMPLE 2

A solution of glycolic acid was prepared by dissolving
glycolic acid (DuPont Chemicals, Wilmington, Delaware) in tap
water until a final pH of 2.1 was obtained.

EXAMPLE 3

Scores of individuals suffering from aphthous ulcers
ranging from minor to major to chronic were treated with the
compositions of example 1. The individuals were first treated
with the dilute second aqueous solution by simply rinsing the
mouth with the dilute solution for a period ranging from about
15 seconds to several minutes. Thereafter, the first con-
centrated aqueous solution was applied to cotton swabs, cloth,
other applicator or the individuals finger and applied
directly to the ulcers.

All of the above individuals exhibited reduced sore-
ness almost immediately after only one treatment. Depending
upon the severity of the condition, dramatic improvement was
seen immediately, or after a few treatments. In the case of
chronic aphthous ulcers improvement is steady, but should be
performed on a regqular basis.

EXAMPLE 4

The solution from Example 2 was applied to individuals
suffering from aphthous ulcers. Each individual was treated
by applying the glycolic acid solution directly onto the
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ulcers in the mouth. The above individuals suffering from the
aphthous ulcers evidenced instantaneous alleviation of symp-
toms related to the ulcers using this solution.

This invention has been described in terms of specific
embodiments set forth in detail herein, but it should be
understood that these are by way of illustration and the
invention is not necesarily limited thereto. Modifications
and variations will be apparent from the disclosure and may be
resorted to without departing from the spirit of the inven-
tions those of skill in the art will readily understand.
Accordingly, such variations and modifications are considered
to be within the purview and scope of the invention and the
following claims.
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WHAT IS CIATMED TS:

1. A composition for use in treating aphthous ulcers
including canker sores in humans comprising an effective
amount of an alpha hydroxy organic acid or one of its
pharmaceutically acceptable salts.

2. The composition according to claim 1 wherein said
acid is lactic acid or glycolic acid.

3. The composition according to claims 1 or 2 in the
form of an aqueous solution.

4., The composition according to claim 3 said a
aqueous solution comprises a concentration of lactic acid
ranging from about 0.001M to about 4M.

5. The composition according to claims 2-4 wherein
said lactic acid is administered at a pH ranging from about
2.0 to about 6.0.

6. The composition according to claim 5 wherein said
lactic acid is administered at a pH ranging from about 2.2 to
about 3.5.

7. The composition according to claim 6 wherein said
lactic acid ranges in concentration from about 0.1 to about
1.5M.

8. The composition according to claims 2-7 wherein
said pharmaceuticaly acceptable salt of lactic acid is
selected from the group consisting of sodium lactate and
potassium lactate.

9. The composition according to claims 2-8 wherein
said lactic acid or its salt is administered in combination
with a surfactant.

>

»
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10. The composition according to claims 9 wherein
said surfactant is sodium lauryl sulfate.

11. A method for treating aphthous ulcers including
canker sores in humans comprising exposing tissue suffering
from an outbreak of aphthous ulcers to an effective amount of
an alpha hydroxy organic acid or one of its pharmaceutically
acceptable salts.

12. The method according to claim 11 wherein said
acid is lactic acid or glycolic acid.

13. The method according to claim 12 wherein said
acid is administered in the form of an aqueous solution.

14. The method according to claim 13 wherein said a
aqueous solution comprises a concentration of lactic acid
ranging from about 0.001M to about 4M.

15. The method according to claim 11 wherein said
acid is administered at a pH ranging from about 2.0 to about
6.0.

16. The method accoding to claim 11 wherein said acid
ranges in concentration from about 0.1 to about 1.5M.

17. The method according to claim 12 wherein said
pharmaceuticaly acceptable salt of lactic acid is selected
from the group consisting of sodium lactate and potassium lac-
tate.

18. The method according to claim 12 wherein said
lactic acid or its salt is administered in combination with a

surfactant.

19. The method according to claim 18 wherein said
surfactant is sodium lauryl sulfate.

20. A method for treating aphthous ulcers including
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canker sores in humans comprising exposing tissue suffering
from an outbreak of aphthous ulcers to an agueous solution of
lactic acid or one of its pharmaceutically acceptable salts in
a concentration ranging from about 0.001 to about 0.1M at a pH
of about 3.0 to about 5.0.

2.3

A

21. The method according to claim 20 wherein after
said initial treatent with said aqueous solution, said
affected tissue is treated a second time with a concentration
of lactic acid ranging from about 0.1 to about 1.0M at a pH of

about 2.0 to about 3.0.

22. The method according to claim 21 wherein said pH
of said second concentration of lactic acid is about 2.2.

23. The method according to claim 20 wherein said
pharmaceutically acceptable salt of lactic acid is selected
from the group consisting of sodium lactate or potassium lac-
tate.

24. The method according to claim 20 wherein said lac-
tic acid or its salt is administered in combination with a
surfactant.

25. The method according to claim 24 wherein said sur-
factant is sodium lauryl sulfate.

26. A method of prophylactically treating tissue sus-
ceptible to an outbreak of aphthous ulcers, including canker
sores comprising exposing said tissue to an effective amount
of an alpha hydroxy organic acid or one of its pharmaceuti-
cally acceptable salts.
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