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(57) Abstract: The invention relates to a heating unit for an inhalation device for the inhalation administration of an inhalation
mixture of air and at least one additive material, having a fuel storage (252) which is filled or can be filled with a thermally com-
bustible solid or liquid fuel (258), and with a combustion chamber (256) for the combustion of the fuel (258), which is essentially
sealed from the surroundings by a combustion chamber wall (222). The invention further relates to an inhalation device (210) with
such a heating unit. According to the invention, the combustion chamber (256) is designed for forming a flame, and the combustion
chamber wall (222) has at least some micro openings (224). The micro openings are designed in such a way that the sum of the
outer side lengths of all micro openings (224) is at least 140mm, and the sum of the outer side lengths of the micro openings (224)
per surface in the area of the combustion chamber wall (222) averages at least 88mm/cm . Application as cigarette substitute or as

aid for nicotine withdrawal.

(57) Zusammenfassung: Die Erfindung betrifft eine Heizeinrichtung fiir eine Inhalationsvorrichtung zur inhalativen Einnahme ei-
nes Inhalationsgemisches aus Luft und mindestens einem Zusatzstoff mit einem Brennstoffspeicher (252), der mit einem thermisch
brennbaren festen oder fliissigen Brennstoff (258) befiillbar oder befiillt ist, und einer Brennkammer (256) zur Verbrennung des
Brennstoffs (258), die von der Umgebung durch eine Brennkammerwandung (222) weitgehend abgeschlossen ist. Die Erfindung
betrifft weiterhin eine Inhalationsvorrichtung (210) mit einer solchen Heizeinrichtung. Erfindungsgemal ist die Brennkammer (256)
& zur Ausbildung einer Flamme ausgebildet und die Brennkammerwandung (222) weist zumindest zum Teil Mikrodurchbrechungen
e\ (224) auf, wobei die Mikrodurchbrechungen (24) so ausgebildet sind, dass die Summe der Randldngen aller Mikrodurchbrechun-
gen (224) mindestens 140 mm betrdagt und die Summe (Zler Randldngen der Mikrodurchbrechungen (224) pro Flache im Bereich der
Brennkammerwandung (222) mindestens 80 mm / cm im Mittel betrdgt. Verwendung als Zigarettenersatz oder als Nikotin-Ent-
zugshilfe.

08/043474 A1 | {101 00D AR D0 0 AR A0 1

O
=




CA 02665564 2009-04-06

WO 2008/043474 A1 | IHIHHVA!H PR AR 1 0 0T AR R

Veroffentlicht: —  mit gednderten Anspriichen
—  mit internationalem Recherchenbericht



10

15

20

25

30

CA 02665564 2013-04-02

TITLE: INHALATION DEVICE AND HEATING UNIT THEREFOR

AREA OF APPLICATION AND PRIOR ART

The invention relates to a heating unit for an inhalation device for the
inhalation administration of an inhalation mixture of air and at least one
additive material, having a fuel storage which is filled or can be filled with
a thermally combustible solid or liquid fuel, and with a combustion
chamber for the combustion of the fuel, which is essentially sealed from
the surroundings by a combustion chamber wall. The invention further
relates to an inhalation device for the inhalation administration of an in-
halation mixture of air and at least one additive material with a mouth-
piece, an inhalation mixture generator with an air inlet opening, and a
heating unit for the combustion of a fuel and for heating the air and/or
the additive material and/or the inhalation mixture, the inhalation mixture
generator being directly connected to the mouthpiece or via an inhala-
tion duct.

Generic inhalation devices are known in the prior art. The inhalation de-
vices in particular serve to substitute normal tobacco consumption in the
form of cigarettes or other tobacco products. In addition they can be
used in particular for the withdrawal in the case of smokers. Here gener-

ic heating units serve to warm up the air or the additive materials.

US 5,099,861 A, US 4,969,476 A, and EP 0472367 A1 disclose inhala-
tion devices where the thermal energy is provided by a glowing coal el-
ement without a flame, the combustion gases that are produced being
also inhaled by the user. DE 2704218 A1 discloses an application where
a heating element is heated by the flame of a heating source, for exam-
ple a lighter. US 6,164,287 A and JP 2000 236 865 A disclose inhalation
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devices that combust a gaseous fuel. DE 19854009 A1 discloses an in-
halation device where a heating means, in particular propane gas, Is
combusted in a closed combustion chamber. US 6,532,965 B1 discloses
inhalation devices where ethanol is combusted in a combustion cham-
ber. US 6,598,607 B2 and US 5,944,025 A disclose inhalation devices

where ethanol is combusted without a flame in a catalytic reaction.

Concerning the prior art, it is considered disadvantageous that the han-
dling of the known inhalation devices differs significantly from the con-
ventional handling of a cigarette as known to a smoker, that the flame
does not burn in the combustion chamber with sufficient stability, and/or

that stabilization of the combustion process requires complicated tech-

nical measures.

OBJECT AND SOLUTION

The object of the invention is to further develop generic heating units

and inhalation devices in terms of uncomplicated handling and reliable

functioning.

In the combustion chamber of the heating unit, the fuel that has been
conveyed thereto or has been stored there directly is combusted with a
flame. The heating unit is preferably designed such that no further sup-

ply of energy from outside is necessary to maintain the flame after it has
been ignited. The heat that has been generated is used in an inhalation
mixture generator assigned to the heating unit to produce an aerosol to
be inhaled. Use of the heat can take place by warming the air before it

enters into an inhalation mixture generator and/or by directly warming

the additive materials to be inhaled.
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For integrating the heating unit into an inhalation device that in terms of
its size does not significantly exceed the size of a cigarette, the heating

unit is preferably smaller than 11 mm in two of the three dimensions.

The combustion chamber exhibits a free spreading drea for the flame
with a diameter of at least 5 mm, preferably at least 7 mm. The combus-
tion chamber is preferably of cylindrical design and has a diameter of at

least 7 mm and a length of at least 7 mm.

The combustion chamber is that space where the flame can unfold as
intended during use of the heating unit. The combustion chamber wall is
that wall that separates the combustion chamber from an outside envi-
ronment where the oxygen for the combustion originates. Walls to an
adjoining inhalation mixture generator or to the fuel storage are not part

of the combustion chamber wall.

The details concerning the outer side lengths of the micro openings refer
to that section of the combustion chamber wall in which the micro open-
ings are envisaged. The micro openings are preferably distributed large-
ly homogenously across the combustion chamber wall. If the outer side
length density varies across the combustion chamber wall, the details
stated here concerning the outer side length density refer to a section of

the combustion chamber wall in which 80% of the micro openings are

located in relation to the relatively highest outer side length density.

The micro openings that can be provided in a regular, for example ma-
trix-like, or in an irregular arrangement, guarantee a continuous supply
of oxygen to the flame through the combustion chamber wall and thus

enable the flame to be maintained during the entire period of use. In a
particular embodiment, the micro openings can be arranged in the form
of characters so that trademarks and similar can be applied without a

printing process.
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The small size of the openings protects the flame against outside
movements of air and thus stabilizes the combustion process. In the
case of wind gusts, the edges of the openings produce eddies in the
combustion chamber wall that slow down the air passing through. Seen
aerodynamically, the outer side length of the openings is thus decisive
for the flow resistance of the combustion chamber wall. With the same
open area, a higher outer side length per surface leads to an increase in
the flow resistance of the combustion chamber wall. In the case of a
wind gust, the air movement that could lead to the flame being extin-
guished is thereby reduced inside the combustion chamber. Micro open-
ings with high outer side length densities therefore enable the flame to

be stabilized in contrast to large openings.

In the context of this invention, the outer side of the micro openings is
understood to be the transition area between combustion chamber wall
and micro opening, the corresponding length dimensions referring to an
optical resolving power with a maximum resolution of 5 micrometers. In
the case of micro openings running perpendicularly to the direction of
extent of the wall, the length dimensions refer to a planar projection. In
the case of micro openings that do not run perpendicularly to the direc-
tion of extent of the wall, for example when using a braid, the absolute
filter fineness is used to determine the outer side lengths of the open-
ings. For determining the outer side lengths, the maximum outer side
length of an object that fits through the respective micro opening is

therefore decisive.

For supplying the combustion chamber with the fuel, a wick or a pres-
sure pipe can be provided. The wick or the pressure pipe can preferably
be designed with one or more of the foliowing attributes. The wick can
be designed as a glass fiber wick that carries the liquid fuel into the
combustion chamber by capillary forces. The softening temperature of
the wick or of its major part can be more than 800 °C, preferably more
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than 1000 °C, to enable a thin design of the wick and thus a low oxygen
demand of the flame. Such a wick can for example comprise fused
quartz. To avoid transition losses, the wick itself can represent the fuel
storage and for this purpose exhibit a fuel storage section that is prefer-
ably folded so as to save space. Several wicks can be provided that ex-
tend into the combustion chamber with different distances, to enable the
flame to be maintained even after one of the wicks has gone out, or a

stronger heat generation by several flames in the case of a strong oxy-
gen supply.

Particular embodiments contemplate the provision of at least one thin
glow element in the area of the combustion chamber, which can be
made to glow by the flame. The glow element visualizes an operating
state of the heating unit, this being particularly convenient for fuels with
an invisible flame. The glow element is preferably designed as a chromi-

um-nickel wire.

Preferably relating to the use in a cylindrical inhalation device, the micro
openings are provided on a lateral jacket wall of the combustion cham-
ber. Preferably an area of the micro openings is provided in the jacket
wall and extends in the main direction of extent of the inhalation device

over a length of between 5§ mm and 20 mm.

The outer side length density is the sum of the outer side lengths of the
micro openings per surface. The outer side length density is determined

by determining the outer side length of each individual opening, then
summing over all openings and dividing by the surface over which the

openings are distributed.

The micro openings are particularly advantageous with regard to the in-
flow behavior of the air and the protection of the flame, if the outer side
length density is more than 120 mm/cm?, in particular more than 200
mm/cm?. The outer side length density is preferably more than 400
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mm/cm?, in particular more than 800 mm/cm?. The total outer side length
should amount to at least 140 mm and in particular be over 210 mm.
The total outer side length preferably amounts to more than 350 mm,

advantageously to 700 mm, in particular more than 1400 mm.

A total outer side length of 140 mm for an outer side length density of
80 mm/cm?® has proven to be a particularly preferable combination.
210 mm or more total outer side length for 120 mm/cm? or a higher outer
side length density, for example 350 mm for 200 mm/cm?, 700 mm for
400 mm/cm?, 1400 mm for 800 mm/cm?, are even more advantageous.
A higher outer side length density and a higher total outer side length
are each regarded as advantageous. In this context, it is furthermore an
advantage if opposite edges of a micro opening are spaced apart from
each other by at most 1.4 mm, to prevent the flame from reaching
through. The micro openings can be of different shapes. The manufac-
ture of round and square micro openings is particularly simple. Other
shapes such as elongate, line-shaped, or wiggly openings are also suit-

able.

In a further development of the invention, the micro openings them-
selves have an average opening surface of less than 1.5 mm?, prefera-
bly an opening surface of less than 1 mm?, in particular preferably an
opening surface of less than 0.5 mm?. Furthermore, they preferably have
an opening surface of more than 0.0002 mm?, in particular more than

0.0004 mm?. Such opening surfaces are advantageous with regard to
the oxygen supply and to avoid disadvantageous blasts of air right into

the combustion chamber.

The open area of the combustion chamber wall that is produced by the
micro openings preferably occupies between 10% and 50%, in particular
between 20% and 45%, of that section of the combustion chamber wall

in which the micro openings are provided.
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In a further development of the invention, the combustion chamber wall
is formed at least partly by a metal fabric or a metal braid. Metal fabrics
and braids with a mesh value between 150 and 635, metal fabrics and
braids with a mesh size between 0.02 mm and 0.08 mm, and/or metal
fabrics and braids with a wire gauge of between 0.019 mm and 0.05 mm
have proven to be advantageous.

As an alternative thereto, also the formation of the combustion chamber
wall as a metal foil with micro openings made therein can be advanta-
geous. The micro openings can be made therein for example mechani-
cally or by means of an etching method.

Embodiments are particularly preferred, where the wall material is thin
and/or has a relatively low heat capacity. The result is that heat intro-
duced during the course of the ignition is not carried away to heat the
wall but almost exclusively serves to ignite the flame. The result is an
easier ignitability of the flame in the combustion chamber. When using a
metal fabric or a metal foil as wall material, for example from chromium-
nickel steel, the weight per unit area should be below 300 grams/m?.

In a further development of the invention, the combustion chamber is
accessible from the outside only in the area of at least and preferably
one ignition access. The accessibility is to be understood here such that
on igniting the heating unit an ignition flame can gain access only
through the ignition access. A contiguous surface area of at least 2 mm?
is regarded as the ignition access, of which at least 90% is free and
forms an open duct between the surroundings and the combustion
chamber. The ignition access is preferably designed as a longitudinal
slot with a width of at least 1 mm. In a preferred variant the ignition ac-
cess is provided in a lateral wall of the combustion chamber. Alternative-
ly, the ignition access can also be arranged at the distal end of the heat-
ing unit relative to its state in which it is connected to an inhalation de-
vice. The ignition access is preferably designed by surface sections that
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are arranged one behind the other and/or offset relative to each other so
that the air is diverted at least once on entering the combustion cham-

ber.

In particular an ethanol/water mixture is suitable as fuel, since ethanol
enables an almost complete combustion, can be inflamed easily, and is
nontoxic. Other fuels can however also be used, use of toxic fuels also
being possible if the air that is drawn in, is drawn in separated locally
from the combustion chamber. Apart from ethanol, other alcohols, alde-
hydes, ketones, esters, n-alkanes with one to four carbon atoms,
n-alkanes with five to twenty carbon atoms, branched or cyclic alkanes
with four to twenty carbon atoms have proven to be convenient.

In a further development of the invention, a liquid fuel having a viscosity
of at least 10,000 mPa-s is used. The flame in the combustion chamber
heats the surface of this fuel gel above the boiling point of the fuel. The
fuel is evaporated at the surface of the fuel gel as a result and supplied
continuously for maintaining the flame. The fuel gel permits simple han-
dling and in addition allows an arrangement directly in the combustion
chamber and thereby to dispense with wicks. For low-viscosity fuels the
desired viscosity can be achieved by adding viscosity-increasing addi-
tives like polyacrylic acid or cellulose.

In a further development of the invention, the fuel storage is closed by
means of a gastight closure that can be removed by supplying heat. This
prevents the fuel from volatizing already before igniting. The closure is
removed by supplying heat during the course of the ignition of the flame
of the inhalation device. For example treated paper, wax, tin foil, or plas-
tic foil are contemplated as materials for the closure.

As an alternative thereto, it can be provided that the fuel storage is
closed by means of a gastight closure that can be removed or ripped
open by a pressure that can be applied manually on the fuel storage,
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preferably by two-sided pressure on the heating unit in the area of the
fuel storage. Such a gastight closure can in particular be a foil that is
provided at an outlet of a fuel tank that otherwise exhibits a stable
shape. In the case of a shape according to this further development, the
user can transfer the heating unit into a usable state by exerting a slight

pressure.

It is particularly advantageous if an outside wall of the fuel storage can
be strongly deformed elastically and is closed off by a closure foil that
can be deformed elastically to a lesser extent. A joined deformation of
the wall and of the closure foil results in the closure foil tearing open on
reaching the tearing limit. On discontinuation of the deformation force
the fuel storage returns to its original shape and then permits the fuel to
escape through the torn closure foil.

In a further development of the invention, the fuel storage can be con-
nected releasably to the heating unit, and/or can be refilled. This permits
the fuel storage to be refilled or to be designed so as to be exchangea-
ble, whereby other components of the heating unit, in particular the
combustion chamber, can be used more than once.

The invention, furthermore, relates to a generic inhalation device where
the heating unit is designed according to the type described above.

The user can draw in air through the mouthpiece that can for example
be designed as a hollow pipe or as a filter, the air then being guided
through the inhalation mixture generator and being mixed there with at
least one additive material. The mixture is then inhaled by the user.

Mixing of the air with the additive materials is achieved by the high tem-
perature of the air heated in the combustion chamber and/or of the heat-
ed additive materials. As a result, an inhalable aerosol is formed from
the drawn-in air and the additive materials. The heat also achieves the
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separation of the additive materials from a carrier structure, in which the
additive materials are stored. The heat can, furthermore, effect a chemi-

cal modification of the additive materials and/or of the carrier structure.

The heat generated in the combustion chamber is supplied preferably
directly to the inhalation mixture generator and/or to the drawn-in air, it
being possible for the flame in the combustion chamber to heat the inha-
lation mixture generator and/or the air directly, or indirectly via
heat-conducting materials. To prevent the flame in the combustion
chamber to be drawn in together with the air right into the inhalation mix-
ture generator, a flame barrier, for example made from a metal foil, can
be provided upstream of the inhalation mixture generator.

Before mixing with the air that flows through, the additive materials are
preferably already stored in an additive material storage inside the inha-
lation mixture generator. Alternatively, they can be stored in a spatially
separate additive material storage. The additive materials are preferably
stored Iin a porous carrier material, activated carbon, aluminum oxide,
calcium carbonate, diatomaceous earth, cellulose, or tobacco material
being particularly suitable therefor. It may also be convenient to store the
additive materials in plant parts, in particular in those plant parts that
produce the additive materials naturally. This is convenient in particular
in the case of tobacco with nicotine or in the case of medicinal herbs

with active substances. The additive material storage can be formed by
a cigarette or by a tobacco unit that is at least partly encased or other-

wise joined together. For inhalation mixture generators with several addi-
tive materials, they are preferably arranged one behind the other, more
heat-sensitive additive materials being arranged in a rear area of the
flow path of the air.

The combustion chamber is preferably of a design and arranged in the
inhalation device such that the flame is visible from outside. It is prefera-
bly accessible such that lighting the flame is possible from outside using
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the means that are common in the case of cigarettes, such as matches

or lighters.

The components of the inhalation device are preferably arranged in a
homogenous housing with a common outside wall. This is particularly
advantageous if the shape of the housing approximates conventional
tobacco products such as a cigarette. Embodiments are preferred where
the outside wall consists at least partly of a material that is not or hardly

flammable, for example pretreated paper, metal, ceramic, or porcelain.

The main application of inhalation devices according to the invention, is
to substitute conventional tobacco products where the active ingredients
and additive materials are released by combusting tobacco. In an inhala-
tion device according to the invention, the additive materials can be cho-
sen very selectively while avoiding additive materials and combustion
products that cause diseases, in particular carcinogenic ones. It is In
particular additive material combinations with the active ingredients nico-
tine and aroma substances that lend themselves for a cigarette substi-
tute. In particular oils, tobacco plant extracts, and natural and nature
identical aroma substances are convenient as flavor forming additive
materials. Furthermore, preferably also tasteless, fog producing sub-
stances such as polyols, in particular propylene-glycol or glycerol, are
convenient to imitate conventiona! cigarettes. Conventional tobacco can

also be used, whose harmfulness can be lowered drastically by avoiding

a combustion of the tobacco.

In addition to the use as a replacement for conventional tobacco prod-
ucts, other uses are also possible, for example medicinal applications
where the additive material possesses in particular a pharmaceutical ef-

fect. This comprises for example pain killers and tranquilizers.

In a further development of the invention, the inhalation device exhibits

an outside wall to the surroundings that disintegrates under the influence
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of heat or consists of a material or a combination material that becomes
fragile under the influence of heat. At the same time the combustion

chamber is preferably being displaced during the course of usage, while
the outside wall disintegrates gradually in accompanying this process.
The disintegration at the same time takes place preferably without ther-
mal combustion. In terms of handling, the disintegration of the outside
wall is similar to the combustion process of a normal cigarette. As in the
case of a cigarette, the user can knock off the ash from the inhalation
device step by step.

The outside wall can, for example, consist of treated paper that is coated
with a nonflammable substance, as for example sodium silicate on one
or both sides. The treatment of the paper slows the oxidation during
heating. The outside wall thereby slowly loses its rigidity and can be re-
moved or drops off after a certain time. Another possibility envisages
that the material of the outside wall contains constituents of aluminum
trihydrate, carboxymethyl cellulose, sodium borate, wood pulp, and glyc-
erin. Materials of this type are described in DE 4336160 A1 and
US 4,019,520 A1. The outside wall can also have a core of a thermo-
plastic material and a sheath from a nonflammable substance. Such a
construction feels like a cigarette, and the ash can be knocked off after
thermal softening of the core. In the ideal case, the thermoplastic mate-
rial is a plastic, for example a nonwoven from polyethylene. The sheath
can consist of sodium silicate or calcium sulfate hemihydrate. The out-
side wall can also consist of a material that exhibits a constituent of an
inorganic salt, the inorganic salt losing water and/or carbon dioxide un-
der the influence of heat. Suitable materials can be gathered from US
3,356,094, in particular column 4, lines 46ff. In particular magnesium sul-
fate heptahydrate, magnesium carbonate trihydrate, other magnesium
carbonates, potassium bicarbonate, or calcium sulfate offer themselves
as salts. To selectively influence the disintegration of the outside wall,

predetermined weak grooves can be provided in the wall.
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In a further development, the outside wall consists of heat-resistant wall
segments, for example of metal, ceramic, or porcelain, that are joined
using a preferably nontoxic joining means, for example polyethylene. It is
also possible to use a paper-like cover that connects the wall segments
and that is treated such that it smolders away only siowly and at the

same time releases the wall segments bit by bit.

In a further development, the heating unit is designed as a device that
can be handled separately and that can be connected releasably to the
inhalation mixture generator. This permits reuse of the heating unit,
while the inhalation mixture generator, preferably jointly with the mouth-
piece and an additive material storage, is handled as a disposable com-
ponent. The components mouthpiece, inhalation mixture generator, and
additive material storage, can in particular also be formed jointly by a
commercially available cigarette or a prepacked tobacco unit with a
mouthpiece, on which the heating unit can be mounted such that the air
that has been drawn in through the cigarette or the tobacco unit is heat-
ed by means of the flame in the combustion chamber of the heating unit.
Such a heating unit is preferably attached at the cigarette or the tobacco

unit at the distal end, which is the end facing away from the user.

The purpose of this combination, composed of the heating unit and such
a tobacco product, is to provide the tobacco product with heat from the
heating unit, so as to achieve a separation of the active ingredients
and/or flavors from the tobacco. The heat produced in the combustion

chamber is supplied to the tobacco via convection and/or heat conduc-
tion and heats it to 150°C up to 400°C. As a result, the additive materials
are released by the tobacco without the tobacco product igniting. The

user can continue using his accustomed tobacco product, its harmful

properties being reduced in the process.

In the case of such a heating unit that is suitable for use with a normal

cigarette, the attachment would preferably have to be designed such
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that it completely or largely encloses the section of the cigarette that is

filled with tobacco. It is also possible to imagine embodiments where
even the mouthpiece is part of the attachment, so that only the tobacco
of the cigarette is used. In a further development of the invention, the
heating unit can also be placed on the air inlet opening of a pipe.

In a further development of the inhalation device, an additive material
storage is provided that is designed to be separate from the inhalation
mixture generator, the additive material storage being designed such
that it can be replaced and/or refilled. The replaceability of the additive
material storage permits to use certain components several times, such
as for example the housing, the heating unit and/or the mouthpiece. The
additive material storage can be put onto the inhalation device in a sim-

ple manner or inserted into the inhalation device.

In a further development of the invention, the inhalation device exhibits
an essentially elongate structure, preferably a cylindrical structure, the
mouthpiece being arranged at a proximal end of the inhalation device
and the heating unit being arranged in the area of the distal end of the
inhalation device. In terms of the shape, such an inhalation device
comes particularly close to a cigarette or a cigar and thus forms a good

cigarette substitute.

In a further development of the invention, the inhalation device exhibits a
polyol storage that is arranged such that the polyol contained can be
heated by the heating unit and can be transformed into an aerosol. This
aerosol is then perceived as a visible smoke similar to the smoke of a
cigarette. It can additionally be provided with aromas. The polyol can
initially be stored in a closed storage. A design where the polyol is pro-

vided as a coating on parts of the inhalation device, in particular on the
combustion chamber wall, and can be converted there into an aerosol by

heating the heating unit, is simpler.
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SHORT DESCRIPTION OF THE DRAWINGS

Further advantages and features of the invention become apparent from
the claims and the following description of preferred exemplary embodi-
5 ments of the invention that are illustrated with the aid of the drawings.
The exemplary embodiments only serve as an explanation and do not

limit the invention. In the drawings:

Figures 1ato 1¢  show a first embodiment of an inventive inhalation de-
10 vice in an uncut and a cut view and in an operating

state,

Figures 2a to 2c show a second embodiment of an inventive inhalation
device in an uncut and a cut view and in an operating
15 state,

Figures 3a to 3¢ show a third embodiment of an inventive inhalation
device in an uncut and a cut view and in an operating

state,
20

Figures 4a to 4c show a fourth embodiment of an inventive inhalation
device in an uncut and a cut view and in an operating

state, and

25 Figures 5a to 5¢ show different combustion chamber walls in the un-

wound state.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS
30 |
In the context of the invention, the proximal end is always meant to be
the end of a component facing the user, and the distal end is meant to

be that facing away from the user. Components of the different exempla-
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ry embodiments that are comparable in terms of their function have the

same last two digits of the reference symbol.

Figures 1a to 1¢c show a first embodiment of an inventive inhalation de-
vice 10. It is of cylindrical design and has an outside wall 20 that is pro-
vided with micro openings 24 at a distal end of the inhalation device 10
as combustion chamber wall 22. The wall 20 has a recess 26 at the dis-

tal end face.

Figure 1b shows the inside construction of the inhalation device 10. A
heating unit 50 is provided at the distal end of the inhalation device 10.
The heating unit has a fuel storage 52 in which the fuel is stored in a lig-
uid state. A wick 54 extends from the fuel storage 52 into a combustion
chamber 56 that is provided at the distal end of the inhalation device and
that is surrounded by the combustion chamber wall 22. The wick 54 is
formed like a screw. A total of three inhalation mixture generators 70 are
arranged on an inside of the outside wall 20 distributed over the circum-
ference and each extends essentially axially starting from the distal end
of the inhalation device in the direction of the proximal end. The inhala-
tion mixture generators 70 are designed as hollow ducts into whose air
inlet apertures 72 glass fiber plugs 74 that act as a flame barrier are in-
serted. Additive materials 76 are stored in the tubular inhalation mixture
generators 70 in a porous carrier substance. At a proximal end of the

inhalation mixture generators 70 a homogenization chamber 80 is con-

nected into which all three inhalation mixture generators 70 open. The
proximal end of the inhalation device 10 is formed by a mouthpiece 82

with an inserted filter that completely fills the cross section of the outside
wall 20.

Figure 1c clarifies the method of operation of the inhalation device 10.
The inhalation device is put into the mouth with its proximal end like a
cigarette. It is then lighted by holding an external flame, for example
from a lighter or from a match, to the distal end of the inhalation de-
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vice 10. This lights the wick 54 that is supplied with a fuel from the fuel
storage 52, for example with an alcohol. This creates a flame in the
combustion chamber 56. The user can draw air into the inhalation mix-
ture generators 70 through the mouthpiece 82. The drawn in air flows
through the additive materials 76 that are stored in the porous carrier
material. As a result of the heating, the additive materials 76 are given
off to the air that flows in and mix with it o form an inhalation mixture.
This inhalation mixture is drawn in through the homogenization cham-

ber 80 and the mouthpiece 82.

A high degree of stability of the flame is achieved as a result of the micro
openings 24 in the outside wall 20 in the area of the combustion cham-
ber 56. In the absence of any adverse effect, as for example by wind,
the flame is formed as a laminar flame in the area of the end face of the
iInhalation device. In case a strong air current occurs at the distal end, for
example by wind or by a rapid movement of the inhalation device 10,
this may result in a disruption of the laminar flame. In such a case the
flame can pull back into a rear area 56a of the combustion chamber 56
that is more protected against wind, while the air supply is still being en-
sured via the micro openings 24.

Compared to a normal cigarette, the inhalation device 10 that has been
illustrated and described exhibits considerable advantages in view of the
impact on the health of the user. While a multiplicity of unwanted addi-
tive materials are also inhaled in the case of a normal cigarette that are
released in particular by the combustion of the tobacco, in the case of
the inhalation device 10 that has been illustrated only the additive mate-
rials 76 that are in particular free from carcinogenic combustion products
are inhaled. According to the choice of the additive materials 76, a simi-

lar flavor and a similar effect with regard to the nicotine contained in cig-

arettes can still be achieved.



10

15

20

25

30

CA 02665564 2013-04-02

_18 -

Compared to smoking a cigarette, use of the inhalation device does not
represent any considerable changes. Like a cigarette, the inhalation de-
vice is lighted at its distal end and then remains in the lighted state until
the additive materials 76 have been used up or the flame is made to ex-
tinguish. It can, however, also be convenient to limit the amount of fuel in
the fuel storage 52 such that the fuel is used up approximately simulta-,

neously with the additive materials 76.

Figures 2a to 2c show a second embodiment of an inventive inhalation
device. In many regards this inhalation device 110 is similar to the em-
bodiment of Fig. 1. If nothing else is specified below, its method of oper-

ation is the same.

The inhalation device 110 exhibits an outside wall 120 whose front end
is designed as combustion chamber wall 122. A fuel storage 152, a
combustion chamber 156, and an inhalation mixture generator 170 are

provided inside this outside wall 120.

The arrangement of the inhalation mixture generator 170 and of the fuel
storage 152 deviates from the embodiments of Fig. 1. While the inhala-
tion mixture generator 170 occupies the entire cross section in the rear
area of the inhalation device 110, the cross section splits into two semi-
circular cross sectional areas in the central area of the inhalation mixture

generator 170, the one being occupied by the fuel storage 152 and the
other by the inhalation mixture generator 170. This simplified design is

advantageous with regard to the manufacturing costs. In the embodi-
ment shown, the inhalation mixture generator 170 has an outside wall.
Depending on the design of the outside wall 120 of the inhalation de-
vice 110, such an additional wall can however be dispensed with. In this
embodiment, the inhalation mixture generator 170 is of a relatively large

size and can accommodate larger amounts of flavors, tobacco, or similar

materials as a result.
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There are considerable differences with regard to the combustion cham-
ber 156. In the embodiment of Figures 2a to 2c, it is largely surrounded
by the section 122 of the outside wall 120, which is provided with a plu-
rality of micro openings 124. At the distal end of the inhalation de-
vice 110 the outside wall 120 has an access aperture 126. It is formed
by an opening 126a that is covered by a wind-protection surface 126b
such that ingress of air is only possible by a circumferential gap 126c¢
that lies in between. Therefor the combustion chamber 156 is only indi-
rectly accessible through the access aperture 126 from outside. This de-
sign permits the flame to be lighted in the combustion chamber by
means of matches or a lighter, while the user has a pull at the inhalation
device 110. As a result of the gap 126c¢ that is only narrow and the fact
that the air flowing in must of necessity be diverted to get from outside
right into the area of the flame, it is ensured that the flame in the com-

bustion chamber cannot be made to extinguish by a gust of wind.

Inside the combustion chamber 156, several wicks 154a, 154b of quartz
glass are provided, of which only a long interior wick 154a and a short
outer wick 154b are illustrated. The wicks in each case consist of fused
quartz filaments with a diameter of 12.5 micrometers, about 100 to
200 filaments being processed in each wick. Fibers having a diameter of
for example 50 to 100 micrometers are also well suited for use. In the
nonlighted state of Fig. 2b, the wicks are surrounded by a protective foil
that prevents the fuel from escaping from the combustion chamber. In an

embodiment that has not been illustrated the wicks are dispensed with.

Instead, the fuel is present in a gel-like state.

The inhalation device is lighted by a lighter or a match that is held close
to the inhalation device 110 in the area of the gap 126¢ of the access
aperture 126. By drawing in air, the flame of the lighter or of the match iIs
drawn right into the area of the longer wick 154a, where it leads to the

longer wick 154a being lighted. By using fused quartz as material of the
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wick, particularly fine wicks 154a, 154b can be used, due to the high

melting point. This leads to smaller flames with a low oxygen demand.

During operation, the flame mostly burns at the front end of the longer
wick 154a, since there the oxygen supply is best ensured. However, as
soon as the user pulls strongly on the mouthpiece 182, air is drawn Into
the combustion chamber 156 through the micro openings 124 to an In-
creased extent. This leads to a spreading of the flame at the wick 154a
in the direction toward the proximal end of the wick 154a. This leads to
the short wick 154b being lighted and possibly also further wicks that are
arranged in a similar manner. This leads to an increase in the heat out-
put to the air so that the necessary heat can be supplied by the flames in

the combustion chamber even in the case of strong inhalation by a user.

A third embodiment can be gathered from Figures 3a to 3c. The inhala-
tion device 210 that has been illustrated has a cylindrical shape with a
jacket shaped outside wall 220. It is closed at the distal end by a cup
shaped fuel storage 252 of chromium-nickel spring steel, the fuel stor-
age 252 containing a fuel 258 of a gel-like consistency and being open
in the direction of a combustion chamber 256. Before starting the inhala-
tion device 210, the open side of the fuel storage 252 is closed, as can
be seen in Fig. 3b, by a membrane 260 made from a material of low

elasticity, for example an aluminum foil.

The combustion chamber 256 is surrounded by micro openings 224 in a
combustion chamber wall section 222 of the outside wall 220. An ignition
access 226 is additionally provided on one side and comprises a total of
four elongate apertures between which only narrow webs are provided.
An inhalation mixture generator 270 adjoins the combustion cham-
ber 256 on the proximal side and is formed as a chamber that is filled
with a mixture 275 of tobacco and tobacco extract and is closed on the
combustion chamber side and on the user side by walls 271 with en-

trance apertures 272 or exit apertures that are not illustrated.
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When using the inhalation device 210, initially the fuel storage 252 is
slightly compressed from outside. As a result, it is deformed elastically,
while the membrane 260 tears due to its low elasticity. Thereby the
fuel 258 becomes accessible on the combustion chamber side, as illus-
trated in Fig. 3c. The gel-like fuel 258 is then ignited by means of a flame
that is held against the access aperture 226 from outside, so that a
flame forms in the combustion chamber 256 and is fed by the fuel 258.
Since the combustion chamber 256 is sealed off, this flame is very sta-
ble. It is supplied continuously and reliably with oxygen through the mi-
cro openings 224, without a sudden gust of wind or something similar

being able to extinguish it.

The user who pulls at the mouthpiece 282 thereby draws the air that has
been heated to temperatures of more than 250°C, from the combustion
chamber 256 into the inhalation mixture generator 270. There, the hot air
flows through the mixture 275 and thereby dissolves the additive materi-
als that are subsequently inhaled by the user. The time of the smoking
process is limited by the amount of fuel 258 and by the amount of addi-

tive materials in the mixture 275.

The embodiment of Figures 4a to 4c largely corresponds to the embod-
iment of Figures 3a to 3c. The only difference is the inhalation mixture

generator 370. In the embodiment of Figures 4a to 4c, it is formed by a

commercially available cigarette 390 that is pushed into an outside
sleeve 320 of the inhalation device 310. In the case of this embodiment,

the core of the inhalation device consists only of the heating unit 350.

Figures 5a to 5¢ show different combustion chamber walls in the un-
wound state. These combustion chamber walls can be used as separate
components in the case of the previously described and other inhalation
devices or can be part of larger outside walls, which form a combustion
chamber wall only in some sections. The wall sections that have been
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illustrated are strips that each are 7 mm wide and 25 mm long. They re-
sult in a cylindrical combustion chamber with a length of 7 mm and a di-
ameter of approximately 8 mm in the finished state. The entire surface of
the combustion chamber wall is 1.75 cm?.

In the embodiment of Fig. 5a, a total of 75 round micro openings are
provided on this surface that each have an outer side length of approxi-
mately 2 mm. The total outer side length is therefore approximately
140 mm. In relation to the surface, the outer side length is approximately
80 mm/cm?. These micro opening values are regarded as minimum val-
ues in terms of the outer side iengths.

The embodiment of Fig. 5b has a total of 1093 openings that each have
an outer side length of 1 mm. The total outer side length is therefore ap-
proximately 1093 mm and the outer side length related to the surface is
about 625 mm/cm®.

The embodiment of Fig. 5¢ has a total of approximately 150 line shaped
openings that each have an outer side length of approximately 9 mm.
The total outer side length is therefore approximately 1350 mm, and the
outer side length related to the surface is about 700 mm/cm?®.

The embodiments of Figures 5b and 5c¢ are regarded as particularly ad-

vantageous.
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1. An inhalation device (10; 110; 210; 310) for the inhalation admin-
istration of an inhalation mixture of air and at least one additive

material, comprising

a mouthpiece (82; 182; 282),

an inhalation mixture generator (70; 170; 270; 370) with an
air inlet opening (72; 272),

a heating unit (50; 350) for combusting a fuel (258) and for
heating the air and the additive material,

the inhalation mixture generator (70; 170; 270; 370) being
connected to the mouthpiece (82; 182; 282) directly or via
an inhalation duct,

wherein

the heating unit (50; 350) comprises

a fuel storage (52; 152; 252) spatially separated from the in-

halation mixture generator, the fuel storage configured to re-

ceive a thermally combustible solid or liquid fuel (258), and

a combustion chamber (56; 156; 256) that is designed to

form a flame to combust the fuel (258) and is largely closed

off from the surroundings by a combustion chamber wall (22;

122; 222) that forms an outside wall of the inhalation device,

at least part of the combustion chamber wall (22; 122; 222)

having micro openings (24; 124; 224) that are designed

such that

- the sum of the outer side lengths of all micro openings
(24; 124; 224) is at least 140 mm and

- the sum of the outer side lengths of the micro open-
ings (24; 124; 224) per surface in the area of the com-
bustion chamber wall (22; 122; 222) averages at least

80 mm/cm?.

The inhalation device according to claim 1,

wherein
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the maijority of the micro openings (24; 124; 224) is provided on a
wall (20; 120; 220; 320) that is lateral relative to a main direction of
extent of the inhalation device.

The inhalation device according to any one of claims 1 or 2,

wherein

- the sum of the outer side lengths of all micro openings (24,
124; 224) is at least 700 mm and

- the sum of the outer side lengths of the micro openings (24;
124; 224) per surface in the area of the combustion cham-
ber wall (22; 122; 222) averages at least 400 mm/cm?®.

The inhalation device according to any one of claims 1 to 3,
wherein

the micro openings (24; 124; 224) have an average aperture sur-
face of less than 1.5 mm~.

The inhalation device according to any one of claims 1 to 4,
wherein

an area of the combustion chamber wall (22; 122; 222) that is
open due to the micro openings (24; 124; 224) occupies between
10% and 50% of a section of the combustion chamber wall (22;
122; 222) that is provided with the micro openings (24; 124, 224).

The inhalation device according to any one of claims 1 to 5,
wherein

the combustion chamber wall is formed at least partly by a metal
fabric or metal braid of metal wires.

The inhalation device according to any one of claims 1 to 6,
wherein

the combustion chamber wall (22; 122; 222) is formed at least
partly by a metal foil with incorporated micro openings (24; 124;
224).
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The inhalation device according to any one of claims 1 to 7,
wherein

the combustion chamber (56; 156; 256) is accessible from outside
only in the area of an ignition access (26; 126; 236).

The inhalation device according to any one of claims 1 to 8,
wherein

the fuel storage (252) can be connected releasably to the heating
unit.

The inhalation device according to any one of claims 1 to 9,
wherein

the heating unit (350) is designed as a device that can be handled
separately and that can be connected releasably to the inhalation
mixture generator (370).

The inhalation device according to any one of claims 1 to 10,
wherein

an additive material storage that is designed separate from the in-
halation mixture generator is provided, the additive material stor-
age being designed so as to be replaceable or refillable.

The inhalation device according to any one of claims 1 to 11,
wherein

the inhalation device (10; 110; 210; 310) has an essentially elon-
gate structure, the mouthpiece (82; 128; 282) being arranged at a
proximal end of the inhalation device and the heating unit (50;
350) being arranged in the area of the distal end of the inhalation
device.
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