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(57) ABSTRACT

A method for treating or preventing disorders, diseases, and
symptom of reflux, that is laryngopharyngeal reflux (LPR), in
the laryngopharynx caused by pepsin comprises orally
administering to the laryngopharynx of a patient an effective
amount of cellulose powder. A method for treating or prevent-
ing damage to the lining membranes of at least some of the
aerodigestive tract, the damage caused by pepsin, comprises
coating at least some of the lining membranes with an effec-
tive amount of a cellulose powder. Upon inhalation of the
powder, the powder coats the lining membranes. Upon coat-
ing the lining membranes, the powder becomes a gel. The gel
prevents the pepsin from binding with the lining membranes,
thereby preventing damage caused by pepsin in laryngopha-
ryngeal reflux or in extra-esophageal reflux.
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METHOD FOR PREVENTION AND
TREATMENT OF REFLUX INJURY IN THE
AERODIGESTIVE TRACT AND
LARYNGOPHARYNX CAUSED BY PEPSIN

BACKGROUND

[0001] Forthelast SOyears, antireflux treatments have been
directed at the neutralization or suppression of stomach acid.
Antacids (e.g., Mylanta, Gaviscon), H2-antagonists (e.g.,
Zantac, Pepcid), and proton pump inhibitors (e.g., Prilosec,
Nexium) are among the leading-selling drugs in the world.
[0002] The term “reflux” means “backflow.” The backflow
of stomach (gastric) contents into the esophagus is known as
gastroesophageal reflux disease (GERD). In the last decade,
the backflow of stomach contents into the upper aerodigestive
(airway and digestive) tract has become increasingly recog-
nized as an important factor in the development of many
common diseases. The medical terms for this are laryngopha-
ryngeal reflux (LPR) and extra-esophageal reflux (EER).
Both terms are commonly used; however, EER is the broader
of'the two terms. The laryngopharynx includes the voice box
as well as the pharynx (the upper and lower parts of the
throat); however, EER also refers to gastric reflux into any
part of the aerodigestive tract, including the uppermost parts
of the airway and digestive tracts, e.g., the mouth, orophar-
ynx, nasopharynx, nose, and sinuses.

[0003] EER is different in many ways from GERD. What
makes EER particularly important and insidious is the fact
that it can be “silent,” that is, it can occur without any diges-
tive symptoms such as heartburn (reflux-related chest pain).
Both EER and GERD are associated with the development of
many common aerodigestive tract diseases, including esoph-
agitis, esophageal cancer, pharyngitis, laryngitis, sinusitis,
and chronic lung diseases such as asthma.

[0004] Scientific studies have shown that gastric juice,
referred to as the refluxate, has two ingredients, acid and
pepsin. Pepsin is the primary digestive enzyme of the stom-
ach. Contrary to popular belief, it is pepsin, not acid, that
produces disease.

[0005] When gastric liquid containing acid and pepsin finds
its way back up into the throat area (which should not happen
but does on occasion) the lining membranes of the throat try
to increase protective mucus production. However, this
response is usually insufficient to protect against the acid and
pepsin.

[0006] Inthe throat and respiratory tract area, active pepsin
can bind to the tissue where it can cause many symptoms and
even serious tissue damage over a period of time. This can
range from a sore throat to cancer and death. Pepsin actually
attacks and takes apart the surface of the cells of the lining
membranes leaving them exposed to germs. If fact, active
pepsin alone can cause the death of otherwise healthy throat
lining membranes.

[0007] Thus, a need presently exists for a method for pre-
vention and treatment of reflux injury in the laryngopharynx
caused by pepsin. A need also exists for an apparatus for
orally dispensing a composition, such as a powdered compo-
sition, into the aerodigestive tract in general, and specifically
into the laryngopharynx.

SUMMARY

[0008] A method for treating or preventing disorders, dis-
eases, and symptoms of reflux in the laryngopharynx caused
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by pepsin comprises administering to the laryngopharynx of
a patient an effective amount of cellulose powder. A method
for treating or preventing damage to the lining membranes of
at least some of the aerodigestive tract, the damage caused by
pepsin, comprises coating at least some of the lining mem-
branes with an effective amount of a cellulose powder. The
cellulose powder is essentially pure hydroxypropyl methyl-
cellulose powder. The cellulose powder may be delivered
orally through inhalation. The powder has an effective par-
ticle size such that upon inhalation it is deposited onto the
lining membranes of the larngopharynx, or other areas of the
aerodigestive tract of the patient.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a bottle for dispensing a powdered mate-
rial.
[0010] FIG. 2A is a side view of an inhalation attachment

for a bottle for dispensing a powdered material into the aero-
digestive tract.

[0011] FIG. 2B is atop view of an inhalation attachment for
a bottle for dispensing a powdered material into the aerodi-
gestive tract.

[0012] FIG. 3 is an apparatus for dispensing a powdered
composition into the aerodigestive tract.

DETAILED DESCRIPTION

[0013] Methylcellulose is sold under a variety of trade
names and used in a variety of food products, cosmetic prod-
ucts, and consumer products. It is non-toxic, not digestible,
and non-allergenic. It passes through the human body harm-
lessly.

[0014] A method for treating or preventing disorders, dis-
eases, and symptom of reflux, that is laryngopharyngeal
reflux (LPR), in the laryngopharynx caused by pepsin com-
prises orally administering to the laryngopharynx of a patient
an effective amount of cellulose powder. Upon inhalation of
the powder, the powder coats the lining membranes of the
laryngopharynx. Upon coating the lining membranes, the
powder becomes a gel. The gel prevents the pepsin from
binding with the lining membranes, thereby preventing dam-
age caused by pepsin in laryngopharyngeal reflux. Similarly,
a method for treating or preventing damage to the lining
membranes of at least some of the aerodigestive tract, the
damage caused by pepsin, comprises coating at least some of
the lining membranes with an effective amount of a cellulose
powder.

[0015] In tests, the method was extremely successful in
reducing symptoms of LPR. Specifically, symptoms were
reduced in over 70% of patients so treated. The cellulose
powder was administered orally, but alternatively or addition-
ally be administered intranasally.

[0016] As disclosed above, the cellulose powder may be a
methylcellulose powder. The cellulose powder may comprise
hydroxypropyl methylcellulose powder, or any other equiva-
lent powdered cellulose derivative. The size of the particles
comprising the powder is selected such that upon inhalation
the particles are effectively and primarily deposited in the
laryngopharynx, thus coating the laryngopharynx. Addition-
ally, the particles are sized such that they are neither primarily
deposited in the mouth, nor primarily deposited deep into the
windpipe. In one example, the particle size is between around
5 micrometers and around 7.5 micrometers. It is appreciated
that the effective amount may have a wide range. One
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example of an effective amount is around 3 milligrams to
around 60 milligrams, however other effective amounts are
possible.

[0017] The method may be carried out when symptoms of
LPR or EER present themselves, or as a preventative measure
daily or multiple times a day whether or not symptoms are
present (as is the case with silent LPR). For example, the
method may be carried out one to three times a day, such as
upon rising in the morning, prior to significant exposure to
substances and foods that exacerbate LPR, and before bed.
Adverse affects or overdose from repeated applications of the
method is substantially nonexistent. This is the case since the
disclosed powdered cellulose is a pharmaceutically inert sub-
stance. It is further the case since, as disclosed, the powdered
cellulose is substantially pure, such as of a “pharmaceutical
grade”, that is it does not contain active ingredients such as
pharmaceuticals, drugs, or herbs of the prior art, and it is
substantially free from impurities.

[0018] The cellulose powder may comprise secondary sub-
stances. One example of a secondary substance is alginate.
The secondary substances may comprise inert substances
such as colorants, sweeteners, flavorants, or substances inert
to the human body. The secondary substances may comprise
active substances such as prior art pharmaceuticals, drugs, or
herbs. Those skilled in the art will appreciate that active
substances may modify the substantially nonexistent likeli-
hood of adverse affects disclosed above, and may modify the
effective amount.

[0019] As disclosed above, the powder is orally adminis-
tered via inhalation. FIG. 3 shows one device for oral admin-
istration of the powder via inhalation. It is appreciated that
there are various other apparatus that may be effective to
administer the powder according to the disclosed method. For
example, dry powder inhalation devices such as breath actu-
ated inhalers or passive inhalers may be adapted by those
having ordinary skill in the art to administer the powder
according to the disclosed method.

[0020] FIG. 1 shows a bottle 10 for dispensing a powdered
material, and a cap 1. Bottle 10 dispenses powdered material
through opening 16. Bottle 10 may further dispense a
restricted amount of powdered material such that the amount
of powdered material dispensed is regulated. One such bottle
is disclosed in U.S. Patent Application Publication No. 2004/
0082907 A1, which is hereby incorporated by reference in its
entirety.

[0021] Briefly, upon pressing the body portion 12 of the
bottle 10, a quantity of powdered material in internal cavity
14 is dispensed through opening 16. The bottle is formed
from a thermal plastic material such as polyvinylchloride or
of any suitable deformable material. An internal cavity 14 of
the bottle 10 provides a repository for a quantity of powdered
material. The cylindrical bottle 10 comprises a substantially
cylindrical body portion 12, extending between a first end
portion 20 and shoulder portion 22. However, the bottle may
comprise any shape. The first end portion 20 defines a flat
closed end base of the bottle 10. The bottle also comprises a
neck portion 8, extending from the shoulder portion 22.
Opening 16 is disposed at the tip of the nozzle portion 18. A
first annular flange 24 extends around the neck portion 8.
[0022] FIG. 2A is a side view of an inhalation attachment
26 for a bottle for dispensing a powdered material into the
aerodigestive tract. FIG. 2B is the top view of an inhalation
attachment 26 for a bottle for dispensing a powdered material
into the aerodigestive tract. The inhalation attachment 26
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comprises a base 28, a top 30, and side walls 32. The interior
of the attachment comprises a channel 34 having an inlet
aperture 36 at the base 28 and an outlet aperture 38 at the top
30. The channel 34 has a diverging taper from base 28 to top
30 to increase the dispensing range and dispersion of the air
borne powder during inhalation. However, a more narrow
channel 34 with no taper or a narrowing taper or outlet aper-
ture is possible. The attachment further comprises a plurality
of apertures 40 around the circumference and through the side
walls 32.

[0023] FIG. 3 is an apparatus for dispensing a powdered
composition into the aerodigestive tract. The base 28 of the
inhalation attachment 26 is fitted around the neck portion 8 of
the bottle 10 and is retained by friction between the neck
portion 8 and inner part of the side walls 32 defining channel
34. The inhalation attachment 26 may also be retained by
threads 9. The inhalation attachment 26 is attached so that the
base 28 meets annular flange 24.

[0024] In use, a user depresses inwardly the flexible body
portion 12, forcing an amount of powdered composition from
the internal cavity 14 of the bottle 10, and through the opening
16. Concurrent with depressing the body portion 12, the user
inhales. The powdered composition exiting opening 16 is
mixed with air drawn in through apertures 40 when the user
inhales. This disperses and accelerates the powdered compo-
sition. The air and powdered composition travels through
channel 34 and out of outlet aperture 38 and the top 30
(around which the user’s lips surround), through the user’s
mouth and, for example, deposited onto the lining mem-
branes of the user’s throat, laryngopharynx, or the like.
[0025] While the apparatus of FIG. 3 has been described
with an inhalation attachment 26 that is detachable from the
bottle 10, it is appreciated that the inhalation attachment 26
and bottle 10 may be made such that they are non-detachable,
and form a single piece. It is also appreciated that FIG. 3 may
include a cap (not shown but akin to cap 1 of FIG. 1) for
covering the top 38.

[0026] The foregoing detailed description has discussed
only a few of the many forms that this invention can take. It is
intended that the foregoing detailed description be under-
stood as an illustration of selected forms that the invention can
take and not as a definition of the invention. It is only the
following claims, including all equivalents, that are intended
to define the scope of this invention.

What is claimed is:

1. A method for treating or preventing disorders, diseases,
and symptoms of reflux in the laryngopharynx caused by
pepsin comprising orally administering to the laryngophar-
ynx of a patient an effective amount of cellulose powder.

2. The method of claim 1 wherein the orally administering
comprises inhaling the effective amount of cellulose powder.

3. The method of claim 1 wherein the cellulose powder
comprises a methylcellulose powder.

4. The method of claim 1 wherein the cellulose powder
comprises a hydroxypropyl methylcellulose powder.

5. The method of claim 1 wherein the cellulose powder
comprises a particle size between around 5 micrometers and
around 7.5 micrometers.

6. The method of claim 1 wherein the cellulose powder
further comprises a secondary substance.

7. The method of claim 6 wherein the secondary comprises
an alginate powder.

8. The method of claim 6 wherein the secondary substance
is an inert substance.
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9. The method of claim 6 wherein the secondary substance
is an active substance.

10. A method for treating or preventing damage to the
lining membranes of the laryngopharynx caused by pepsin
comprising inhaling an effective amount of a powder,
wherein the powder coats the lining membranes, wherein
upon coating the lining membranes the powder becomes a
gel, wherein the gel prevents the pepsin from binding with the
lining membranes.

11. The method of claim 10 wherein the powder comprises
a methylcellulose powder.

12. A method for treating or preventing damage to the
lining membranes of at least some of the aerodigestive tract,
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the damage caused by pepsin, comprising coating the at least
some of the lining membranes with an effective amount of a
cellulose powder.

13. A method for treating or preventing disorders, diseases,
and symptoms of reflux in the laryngopharynx caused by
pepsin comprising orally administering to the laryngophar-
ynx of a patient an effective amount of essentially pure
hydroxypropyl methylcellulose powder, wherein the powder
is inhaled, wherein the powder has an effective particle size
such that upon inhalation it is deposited onto the lining mem-
branes of the larngopharynx of the patient.
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