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Novel Chitosan

The nose is
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Nasal Wash

relates to composition
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very specialized and complicated structure

that serves dual functions; it 1s the organ for the sense
of smell, and 1t is alsc an entrance to the respiratory
tract. As a part of the respiratory tract, a healthy nose
moisturizes and warms incoming air and filters cout foreign

Nasal passages and other portions of the respiratory tract
are lined with speciazlized tissue layers. In the nose and
sinus areas, This tisgsue is often called the nasal mucosa.
Like many tissues, the nasal mucosa is composed of several
cell layers and cell types. Mucous cells are locate
throughout the nasal mucosa and are generally clustered
into small glands. These glands secrete a sticky substance
called mucus. Mucus 1s composed of water, shed epithelial
{surface) cells, dead leukocytes, mucin, and incrganic
salts, among cother things, that are ail held in suspension

Mucug functio
dust, bacteri
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throat.

In a healthy
passages on a

as a trap for alrborne
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a, and wviruses) that enter the nasal passages
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ncse, the mucus is cleared from the nasal
regular basis by a layer of cells in the



WO 2015/082965 PCT/IB2014/002172

nasal mucosa called the ciliated columnar epithelium. These
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located behind certain facial bones. There are four groups
of sinuses, namely: frontal, sphenoidal, ethmeoidal, and

maxillary. The sinuses are also lined with a mucus-
secreting tissue. The sinuses are normally kept clear when
mucus drains through them into the nasal passages. 1f the
are obstructed for any reason, such as from the congestion

present during a cold, normal drainage may not cccur and

the sinuses may be subseguently infected.

Virtually all persons are occasionally stricken with acute

N
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upper respiratory infections (common colds), acute or
1 e

chronic allergy flare-ups of the nose, and/or acute or
chronic non-allergic rhinosinusitis. Persons afflicted by

such conditions usually incur significant discomfort and

inconvenience.

All of these disorders are characterized by intense
inflammation of the nasal mucosa. A number of symptoms

contribute to the discomfort and inconvenience associated

}‘

with the common cold or sinusitis. Symptoms often include
)

one or more of the following: nasal ry estion, anosmia,

ed over the vears aimed at reduc“ng the incidence

ergies and
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duration of symptoms associated with al

common colds.
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the most common symptom experie:

e
sufferers is “congestion.” Congestion 1s commonly
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used by y

the layperson and in the patent literature as
catch—-all term to describe 3 co
hinder a person’s ability to brea

they have a cold, sinusitis or an aller

For exampl congestion can include a physiological

response to an irritant that involves increased blood
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causes these tissues to swell and physically bklock the

nasal passages. Alternatively, when
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of the nose or build up in individual cells thereby causing

songestion can also include the overproduction of mucus or
the builldup of mucus due to increased mucus viscosity or
depressed cilia activity or both. Congestion may also occur
when a person lies on his or her side causing r

e off one nasal airway. Changes in

ity can alter the tissue of the

}—‘Lﬂ

temperature and/or humi

nose and cause a congestad feelling.

There are various methods to treat the symptoms of or to
cure sinus disease, including surgery. Salin

irrigations have been used for many vyears and have been
mentioned in medical textbooks going back hundreds of
vears. A wide varilety of technigques have been described,
including swimming in salt water, which o

some degree of inadvertent nasal salt water irrigatiocn,.
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Alternatively, an effective nasal rinse can significantly

reduce or pe
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Nasal rinsing or lavaging is a treatment for rhinitis and
sinusitls. Nasal rinsing is comprised ¢f the dispensing of
a saline solution into nasal passages, in order Lo cleanse
and wash away mucus and allergens that create particles and
irritants. Nasal rinsgsing allows the sinuses to drain
normally and reduces the inflammation of the mucus
membrane. Further, it 1s a common practice after sinus and
nasal surgery for surgeocons to recommend patients perform
1asal & sinus rinsing to wash away debris and promote
healing. It is also a common practice for surgeons Lo
recommend the use of compounded medications with a large
volume sinus rinse or nasal nebulizaticon. Topical
application of antibiotics in the form of nasal irrigation
or nebulization is growing in importance due to the rise of
bacterial resitence to antibiotics and the desire of
patients to aveid the systemic side effects of oral
antibictics.

Saline solutions can ke purchased, or prepared at home
using household ingredients. However, there is a concern
that the ready-to-use saline solutions may be contaminated,
and that those solutions may not have a proper
concentration of salt and acidity level. In particular, a
saline solution made from only table salt is acidic in
nature, and this acidity can cause burning when used fto
rinse nasal passages. Furthermcre, there is a need to
maintain the saline solution at a pH level consistent with
—he pH of mucous membranes of tissues, so that the saline
solution will not irritate the nasal membrane and cause a
stinging and pburning sensation,

Numerocus examgles of nasal solutions, methods of use, and
variations thereof have been reported. For example, topical
nasal moisturizers and washes may be formulated so as to be
isotonic, hypotonic, or hypertonic with respect to saline.

Examples of markete
NaSal™ Moilisturizer,

PCT/IB2014/002172

d topical nasal moisturizers include
which contains sodium chloride 0.65%,
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saline based solution, such fthat the sclution does

cause a stinging oY burning sensation upon 1ts
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SUMMARY OF THE INVENTION

The present invention 1s directed toward a compositicon of a
novel saline rinse with chitosan. The known benefits of a
buffered saline sclution are combined with the known

hemostatic, fibrinolytitic, anti-bacterial, and anti-fungal
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ED DESCRIPTION OF THE INVENTION
The composition i1s comprised of a solid blend of sodium
a

dium bicarbonate, and chitosan. The composition

SO
ig mixed with water to form a saline solution.

The composition is comprised of a solid blend of sodium

@]
chloride, sodium bicarbenate, citric acid, and chitosan.

The composition 1s mixed with water to form a saline
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subsequently administered to nasal
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passages. Sodium chloride (NaCl) 1&g used in the granule

form, and 1s presented in an amount of about 25 to 75 wt. %
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Sodium bicarbonate (NzCOHz) is used in either a granule or
powder form, but preferably in the same form as sodium
chioride., By having the same physical form

during the manufacturing process, the separation of the twc
components can be minimized, and the uniformity of the
blend can be maximized. The sodium bicarbonate can be one
of the various USP grades selected from 1, 2, 3, 4, 5H, MP,
or micronized. Grade MP is preferred. The particle size of
the sodium bicarbonate powder i1s between 149 and 250
microns. A coarser particle size is possible. The amount of
sodium bicarbonate used is about 10 to 46 wt., % of the
total compositicon, more preferably about 13 to 42 wt. % of
the total composition. The particle size of the granulated
sodium chloride 1s substantially different from the
particle size of the sodium bicarbonate. The amount of
chitosan used 1s about 0 to 5 wt. % of the total
composition, more preferably 0 to 2 wt. % of the total
composition.

The pvacket or pouch can be of any conventional size, for
example, 1.5x2.5 1in. , the packet has an
appropriate size to ydate about 1.5 to 4.0 g of the
mixture. The packet a low moisture permeability
and be sealed completely upon filling with the mixture. An
aluminum lining may be used inside the pa“]e;s to protect
the contents from moisture, which can adversely affect the
ease with which the NaCl/NaHCO3/Chitosan dissolves in the
water. A dotted line can be marked on the exterior of the
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Further, described sbove 1s dry powder composition for
nasal irrigation. Said composition may also be manufactured
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and sold as a solution in a commonly available nasal spra
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bottle. Further embodiments may include placing the
chitosan in a saline gel for use in the nose. Another

embodiment may be to use a dry, sterile chitosan powder

Lactated Ringers, DOW) bag to use intra-operatively during
- vy - o 17 5 - N A o = 5 v N1 T o ~. PN -
nasai ana sinusg surdgery IOy 1rr _I,t_LO.L purposes. Another
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nebulization. Another embodiment may include using the
chitosan mixture for nasal nebulization with compounded
medication. Ancther embodiment may include using a
concentrated form of chitosan after surgery in the form of

a rinse or spray to promote healin

kf- b}
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The Saline Solution

FEach packet contains a solid blend of approximately 25 to
75 wt. % of sodium chloride, about 10 to 1 o
bicarbonate, and 0 ftc 5 wt. %chitosan. The blend is

dissolved with a sufficient amcunt of water to produce an

isotonic sa ich has a conc
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approximately 0.5 to 2% of sodium, preferably 0.7 to 1.5%
of scdium, and more preferably 0.9% to 1% of sodium.
The water is selected from distilled water, tap water,

boiled water and filtered water.

The isotonic saline solution is pH-balanced and compatil
with the human nasal and sinus mucosa to prevent burning or

stinging during nasa
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Burning or stinging are

negative sern
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ations that are often caused by plain water,
r

or by saline sclution prepared from either home

—

ingredients, (i.e. table salt) or an ill-proportioned blend

\

0of sodium chlioride and sodium bicarbonate.
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1.1 A nasal rinse composition comprising a buffered
saline solution and water soluble chitosan.

2.A nasal rinse compoesition of claim number 1 comprising

a puffered zaline sclution and water soluble

methylcarboxyvlated chitosan.
3.A nasal rinse composition | comprising
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a buffered saline solution and water
cligosaccharide chitosan.

4. A nasal saline rinse composition of claim number 1
comprising a buffered saline solution and a blend of
methylcarboxylated chitosan and oligosaccharide
chitosan.

5. A nasal rinse compoesition of claim number 1 comprising
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about 25 to 75 wht. % of sodium chloride, about 10 to
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acid, and 0 to 5 wt. % chitosan.

6. A nasal rinse compoesition of claim number 1 comprising
about 61 fo 83 wt. % of sodium chicoride, about 10 to 40

to 5 wt., % of citric
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wb. % of sodium bicarbonate,
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acid, and 0 to 5 wt. % methylcarboxylated chitosan.
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7.A nasal ring

n number 1 comprising
a solid blend of scodium chloride, scodium bicarbonate,
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8. A nasal rinse composition of claim number 2 comprising

a solid blend of sodium chloride, sodium bicarbc
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and water scluble methylcarboxylated chitosan.

9. A nasal rinse composition of claim number 3 comprising a solid
blend of sodium chloride, sodium bicarbonate, and water soluble
oligosaccharide chitosan.

10. A nasal rinse composition of claim number 2 comprising a
golid blend of sodium chloride, sodium bicarbonate, and a blend
of water soluble mehtylcarboxyl and oligosaccharide chitosan.

11. A nasal rinse composition of claim number 2
comprising a solid blend of sodium chloride, sodium

bicarbonate, citric acid, and water soluble chitosan.



WO 2015/082965 PCT/IB2014/002172

]

12. A method for rinsing nasal passages with a
chitosan infused buffered saline solution comprising 1)
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pouring a solid buffer

saline blend from a package
comprising sodium chloride, sodium bicarbonate, water
soluble chitosan, 2) mixing said blend with water in a
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dispenser to form a saline solution.
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