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MEDICAL LIQUID COMPOSITION FOR AERIAL ADMINISTRATION

DESCRIPTION

Field of application of the invention

The present invention relates to a medical liguid
composition with protective and antioxidant properties,
which is usable for aerial administration, for example

with personal vaporizers and aerosol devices.

Background art

The damage to health caused Dby tobacco smoke is
universally known. It is well known that cigarette smoking
causes serious damage to health, not so much due to
nicotine, which is also a highly toxic substance, but due
to the combustion by-products, such as polycyclic aromatic
hydrocarbons, tar and carbon monoxide, some of which have
a pronounced carcinogenic effect.

Alternative smoking is now a widespread practice all over
the world, at least partially replacing cigarette smoking.
There are two types of alternative smoking on the market.
A first type is the so-called heat—-not-burn systems which
include heating tobacco at a controlled temperature
(generally no higher than 350°C), so as to avoid the
harmful effects of high-temperature combustion. The second
type is so-called “electronic cigarettes” which wvaporize

a liguid comprising, in addition to a base adapted to
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provide a sufficiently dense body to the vapor released,
also a controlled amount of nicotine and various types of
flavorings.

The first type, with heated tobacco, is more similar to
traditional smoking, but some toxic substances contained
in tobacco in addition to nicotine are still released
despite the lower combustion temperatures. A typical
example 1s nitrosamines.

Electronic cigarettes are safer, since they do not contain
such toxic or carcinogenic substances, apart from a
controlled amount of nicotine, which can be added to the
composition to provide the smoker with the desired
nicotinic receptor stimulating effect. The possibility of
flavoring the composition in various manners is a further
attraction.

However, electronic cigarettes too are not free of
toxicity. In fact, the basic composition mostly consists
of a mixture of propylene glycol and glycerol which cause,
especially the former, damage to the cells of the
oropharyngeal mucosa and respiratory tract.

Smokers of both traditional cigarettes and alternative
products generally have two different smoking modes: the
so-called "cheek draw" and the "lung draw". In the first
case the smoke i1s not ingested but remains in the oral

cavity, while in the second case it is inhaled up to the
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respiratory tract. The damage of the smoke can thus be
visible at the 1level of both the latter and the
oropharyngeal cavity.

Therefore, it is the problem addressed by the present
invention to provide a composition for aerial
administration which can counteract and alleviate the
damage caused by the chronic use of cigarettes, heated
tobacco and electronic cigarettes at the level of both the
oral cavity and pulmonary respiratory tract.

Summary of the invention

The aforesaid technical problem is substantially solved
by a composition comprising the technical features set out
in one or more of the appended claims, the definitions of
which form an integral part of the present description for
the purpose of sufficiency of description.

Therefore, the present invention relates to a composition
for aerial administration comprising or consisting of the

following components:

a) water 20-50% by weight
b) a diol 20-60% by weight
c) glycerol 10-30% by weight
d) ethanol 0-10% by weight

e) one or more protective substances preferably selected
from cyclodextrins and cellulose derivatives;

f) one or more antioxidants;
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g) optionally, a preservative,

in which the sum of the weight percentages of components
e), f) and g) is between 0.1% and 5% by weight.

Further features and advantages of the present invention
will become more apparent from the indicative and thus
non-limiting description of preferred, but not exclusive
embodiments of the invention.

Brief description of the drawings

Figure 1 depicts a diagram comparing a composition
according to the invention (MEDICAL MIXTURE) and two
compositions of the prior art (80PG/20VG and 20PG/80VG),
depicting the variation of the average size of the vapor
droplets as a function of the electrical power applied by
dispensing the compositions with a common electronic
cigarette.

Detailed description of the invention

The present invention relates to a composition for aerial

administration comprising or consisting of the following

components:

a) water 10-50% or 20-50% by weight
b) a diol 20-65% or 20-60% by weight
c) glycerol 10-40% or 10-30% by weight
d) ethanol 0-10% by weight

e) one or more protective substances selected from linear

or branched dextrins, cyclodextrins and cellulose
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derivatives;

f) one or more antioxidants;

g) optionally, a preservative,

in which the sum of the weight percentages of components
e), f) and g) is between 0.1% and 5% by weight.

The diol can be a C2-C4 alkyldiol or a C2-C4-dialkylether
diol.

The invention further relates to a composition for aerial
administration, which preferably does not contain
propylene glycol, comprising or <consisting of the

following components:

a) water 10-50% or 20-50% by weight
b) 1,3-propanediol 20-65% or 20-60% by weight
c) glycerol 10-40% or 10-30% by weight
d) ethanol 0-10% by weight

e) one or more protective substances selected from linear
or branched dextrins, cyclodextrins and cellulose
derivatives;

f) one or more antioxidants;

g) optionally, a preservative,

in which the sum of the weight percentages of components
e), f) and g) is between 0.1% and 5% by weight.

The water is preferably purified water FU.
1,3-propanediol (component (b)) serves as a viscosifying

agent and carrier of biocactive substances.
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The one or more protective substances (component e)) are
more preferably selected from monosaccharides such as
arabinose and D-mannose, oligosaccharides such as beta-
glucans and cyclodextrins, polysaccharides such as
hyaluronic acid, carboxymethyl cellulose and
microcrystalline cellulose, and glycoproteins such as
mannoproteins and other substances with a documented
protective function of oral mucosa and respiratory tract.
The one or more antioxidants (component f)) are preferably
selected from hydroxytyrosol, curcumin, gallic acid,
stilbenes including resveratrol and piceid, ellagic acid,
caffeic acid derivatives including caffeic acid,
chlorogenic and rosmarinic acid, secoiridoids such as
oleuropein and ligstroside and glycoside derivatives,
flavonoid derivatives including epigallocatechin gallate,
qguercetin, luteolin, apigenin, catechin and glycoside
derivatives thereof. The preservative (component g)) is
preferably selected from sodium benzoate and sodium
ascorbate.

In preferred embodiments, the composition of the invention
does not contain propylene glycol and comprises or
consists of the following components:

a) water 10-40%, or 30-40%, or 32-38% by weight
b) 1,3-propanediol 30-65%, or 30-50%, or 40-48% by weight

c) glycerol 15-40%, or 15-25% by weight
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d) ethanol 0-3% by weight

e) one or more protective substances selected from linear
or branched dextrins and cyclodextrins;

f) one or more antioxidants selected from ellagic acid,
rosmarinic acid and resveratrol;

g) optionally, a preservative,

in which the sum of the weight percentages of components
e), f) and g) is between 0.2% and 0.7%, or between 0.3 and
0.6% by weight.

The term “composition for aerial administration” means a
composition which can be dispensed either by conventional
aerosol systems or Dby portable wvaporizers or common
electronic cigarettes. This latter dispensing method 1is
in certain cases the preferred one, as it can be more
familiar to smokers, who are the main users of the
composition of the invention.

The composition for aerial administration according to the
invention, by virtue of the weight ratios of the main
components, i.e., water, 1,3-propanediol and glycerol
which form a basic composition, is in fact adapted to be
dispensed through a portable vaporization system, since
it provides an aerosol with appropriate structure and
density i1if vaporized through both a personal vaporizer and
a common electronic cigarette.

A parameter which is of some importance is the average
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size of the vapor droplets dispensed, since, depending on
the average size of the aerosol droplets, the composition
of the invention can stop in the oral cavity, or can be
inhaled up to the pulmonary level.

Particles of size exceeding 1 micron are known to stop
mainly in the oropharyngeal cavity, while particles of
size less than 1 micron can penetrate up to the pulmonary
respiratory tract.

Figure 1 shows a diagram comparing a composition according
to the invention (indicated as MEDICAL MIXTURE and
comprising 1,3-propanediol 60% by weight, purified water
29.6% by weight, glycerol 10% by weight, other components
as defined above in points e)-g) 0.4% by weight) and two
conventional vaping compositions containing respectively
80% by weight propylene glycol/20% by weight glycerol
(80PG/20VG) and 20% by weight propylene glycol/80% by
weight glycerol (20PG/80VG).

In all cases, using a new-generation vaping device
provided with a power control circuit, an atomizer with
air regulated to the maximum opening and a resistance of
1.5 Ohm and operating with an electric power varying from
7.5 to 15 Watts, an increase in the size of the wvapor
droplets dispensed (the average diameter of the particles
in microns is shown in the ordinate) as the electric power

increases is noted. However, while the compositions of the
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prior art involve dispensing droplets of average diameter
from 0.7 to about 0.9 microns, with the composition of the
invention the average particle size is from 1.1 to 1.25
microns.

This means that, while the vaping compositions of the
prior art easily reach the pulmonary respiratory tract,
the composition according to the invention which has been
tested will stop at the oropharyngeal level, exerting the
protective filming and antioxidant action at this level.
With the composition of the invention, it will be possible
to obtain a droplet size of less than 1 micron, suitable
for the medical treatment of the pulmonary respiratory
tract, acting on the following parameters:

i) increase in the proportion of water up to the limit of
50% by weight, and/or

ii) addition of ethanol within the limit of 10% by weight,
and/or

iii) decrease in the weight percentage of 1,3-propanediol
and/or increase 1in the weight percentage of glycerol
within the limits defined above, and/or

iv) increase in the airflow of the dispensing device,
and/or

v) use of atomizer nozzles with a hole of smaller diameter.
For example, a 6:1 1,3-propanediol/glycerol weight ratio

will produce larger droplets of size exceeding than 1
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micron, while a 2:3 weight ratio will produce droplets of
a size close to 1 micron or less.
A composition suitable for treating a smoker's

oropharyngeal cavity comprises, for example:

water <40% by weight
1,3-propanediol >40% by weight
glycerol £20% by weight.

Outside these ranges, the composition will therefore be
suitable for a treatment of the pulmonary respiratory
tract.

The increase in air flow (point i1iv) of the dispensing
device is normally an adjustable parameter on the device
used.

The size of the nozzle hole (point v) is a typical feature
of the device, depending on whether it is dedicated to a
cheek or lung draw.

Flavors can be added to the composition as outlined above,
in a percentage by volume less than or equal to 10% by
weight.

The flavors can be fruit, tobacco, mentholated flavors or
mixtures thereof, as long as the safety thereof has been
proven and as long as they do not interfere with the
purpose of the medical mixture to exert a filming,
protective and antioxidant action on oral mucosa and

respiratory tract.
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Therefore, the composition of the invention can be used
for both a treatment of the oropharyngeal cavity and a
treatment of the pulmonary respiratory tract by changing
the composition within the claimed intervals and possibly
operating on parameters of the dispensing device used. The
choice of one or other type of composition and device will
depend on the needs of the smoker, i.e., depending on
whether he/she is used to a cheek or lung draw.
EXPERIMENTAL SECTION

We conducted experiments to evaluate and compare, at a
preliminary level in vitro, the adhesive capacity of three
topical formulations (oral sprays) Dby verifying the
effectiveness of nebulization, the formation of droplets,
the size and permanence thereof on a rough surface which
mimics skin. The support chosen to perform the tests is
polymethylmethacrylate, PMMA plates with specific surface
roughness.

3 samples having the following formulations (weight

percentages) were tested:

Ex. 1 Ex. 2 Comparison
Water 28.5% 28.5% 28.75%
Propylene - - 25%
glycol
1,3-Propanediol 45% 45% -
Glycerol 25% 20% 5%
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Ethanol - 5% 40%
Carboxymethyl - - 0.25%
cellulose
Cyclodextrin 0.5% 0.5% -
Antioxidant 1% 1% 1%
100% 100% 100%

The support used for the evaluations is PMMA WW5 Schonberg
GmbH plates (Munich, Germany) with an area of 25 cm2,
characterized by an average surface roughness of 4.8 = 1.4
nm.

The cyclodextrin used was alpha cyclodextrin (CAS # 10016-—
20-3) .

The antioxidant used was resveratrol (CAS# 501-36-0).
Each sample was nebulized 2 times at a distance of 20 cm
on PMMA plates positioned at an inclination of 45° and
observed in such a position for 30 minutes following the
nebulization; after 30 minutes the plates were tilted to
60° and observed for another 20 minutes.

The formulation of example 1 showed good nebulization
efficiency with formation of very small droplets on the
PMMA plates, homogeneously distributed on the surface.
There was no slipping in the first 30 minutes of
observation of the plates positioned at 45°. A barely

perceptible slipping was evidenced after 20 min of
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observation of the plates positioned at 60°.

The formulation of Example 2 showed good nebulization
efficiency with formation of small droplets on the PMMA
plates, homogeneously distributed on the surface. There
was no slipping in the first 30 minutes of observation of
the plates positioned at 45°. In the next 20 min of
observation of the plates positioned at 60°, a slight
slipping was observed with coalescence of some droplets
to form larger droplets.

The comparison formulation (prior art) showed a "jet"
dispensing with immediate slipping of the formulation on
the PMMA plates. Therefore, it was not possible to observe
the behavior for 30 min on the PMMA plates positioned at
45° and for a further 20 min on the PMMA plates positioned
at 60°.

The experiments have revealed that the formulations
according to the invention allow a much Dbetter
nebulization than the comparison, known from the prior
art. In particular, the formulation of example 1 showed
absolutely Dbetter adhesive properties on PMMA plates
(inclination at 45° and 60°). In fact, the formulation of
example 1 shows a greater nebulization effectiveness with
formation of very small droplets which are homogeneously
distributed on the surface of the PMMA plates, to which

they remain effectively adhered.
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*Kk*k KKk*k

The composition of the invention can be administered 1 to
10 times a day, ideally Dbefore being exposed to
pollutants, toxic and oxidizing substances, with the
caution not to exceed the indications provided.

The composition of the invention thus allows protecting
and alleviating the damage caused to a smoker by
conventional cigarette smoking, vapors produced by heated
tobacco, or vapors of electronic cigarettes.

The composition of the invention is also suitable for a
tobacco product cessation treatment, comprising nicotine.
The invention further relates to a device for aerial
administration containing one or more doses of one or more
compositions according to the invention, where the device
is selected from a personal vaporizer, an electronic
cigarette and an aerosol atomizer.

It is apparent that only some particular embodiments of
the present invention have been described, to which those
skilled in the art will be able to make all changes
required to adapt it to particular applications, without
departing from the scope of protection of the present

invention.
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CLAIMS
1. A composition for aerial administration comprising or

consisting of the following components:

a) water 10-50% or 20-50% by weight
b) a diol 20-65% or 20-60% by weight
c) glycerol 10-40% or 10-30% by weight
d) ethanol 0-10% by weight

e) one or more protective substances selected from linear
or branched dextrins, cyclodextrins and cellulose
derivatives;

f) one or more antioxidants;

g) optionally, a preservative,

wherein the sum of the weight percentages of components
e), f) and g) is between 0.1% and 5% by weight.

2. The composition for aerial administration according to

claim 1, comprising or consisting of the following

components:

a) water 10-50% or 20-50% by weight
b) 1,3-propanediol 20-65% or 20-60% by weight
c) glycerol 10-40% or 10-30% by weight
d) ethanol 0-10% by weight

e) one or more protective substances selected from linear
or branched dextrins, cyclodextrins and cellulose
derivatives;

f) one or more antioxidants;
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g) optionally, a preservative,

wherein the sum of the weight percentages of components
e), f) and g) is between 0.1% and 5% by weight.

3. The composition for aerial administration according to
claim 2, which does not contain propylene glycol and

comprises or consists of the following components:

a) water 10-50% or 20-50% by weight
b) 1,3-propanediol 20-65% or 20-60% by weight
c) glycerol 10-40% or 10-30% by weight
d) ethanol 0-10% by weight

e) one or more protective substances selected from linear
or branched dextrins, cyclodextrins and cellulose
derivatives;

f) one or more antioxidants;

g) optionally, a preservative,

wherein the sum of the weight percentages of components
e), f) and g) is between 0.1% and 5% by weight.

4. The composition according to claim 2 or 3, comprising
or consisting of the following components:

a) water 10-40%, or 30-40%, or 32-38% by weight

b) 1,3-propanediol 30-65%, or 30-50%, or 40-48% by weight

c) glycerol 15-40%, or 15-25% by weight
d) ethanol 0-10% by weight

e) one or more protective substances selected from linear

or branched dextrins and cyclodextrins;
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f) one or more antioxidants;

g) optionally, a preservative,

wherein the sum of the weight percentages of components
e), f) and g) is between 0.2% and 0.7%, or between 0.3 and
0.6% by weight.

5. The composition according to any one of claims 1 to 4,
wherein the one or more protective substances of component
e) are selected from monosaccharides such as arabinose and
D-mannose, oligosaccharides such as beta-glucans and
cyclodextrins, polysaccharides such as hyaluronic acid,
carboxymethyl cellulose and microcrystalline cellulose,
and glycoproteins such as mannoproteins and other
substances with a documented protective function of oral
mucosa and respiratory tract.

6. The composition according to any one of claims 1 to 5,
wherein the one or more antioxidants of component f) are
selected from hydroxytyrosol, curcumin, gallic acid,
stilbenes including resveratrol and piceid, ellagic acid,
caffeic acid derivatives including caffeic acid,
chlorogenic and rosmarinic acid, secoiridoids such as
oleuropein and ligstroside and glycoside derivatives,
flavonoid derivatives including epigallocatechin gallate,
quercetin, luteolin, apigenin, catechin and glycoside
derivatives thereof.

7. The composition according to any one of claims 1 to 6,
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wherein the preservative 1is sodium benzoate or sodium
ascorbate.

8. The composition according to any one of claims 1 to 7,
comprising flavors preferably selected from fruit,
tobacco, mentholated flavors, or mixtures thereof.

9. The composition according to any one of claims 1 to 8,
which is suitable for treating the oropharyngeal cavity

of a smoker, comprising:

water <40% by weight
1,3-propanediol >40% by weight
glycerol <40% by weight.

10. The composition according to any one of claims 1 to
9, which is suitable for a tobacco product cessation
treatment, comprising nicotine.

11. A device for aerial administration containing one or
more doses of one or more compositions according to any
one of claims 1 to 10, wherein said device 1s selected
from a personal vaporizer, an electronic cigarette and an

aerosol atomizer.



