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user inhales, a chamber (2) for storing a liquid substance to be inhaled, an atomizer (3) suitable to vaporize the substance to be in -
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DESCRIPTION
ELECTRONIC CIGARETTE HAVING IMPROVED SAFETY
The present invention relates to an electronic cigareite having improved safety of
the type specified in the preamble of the first claim.
Electronic cigarettes are currently known of which are increasingly common due to
growing prohibitions and the negative effects on health of smoking cigarettes or
the like of the traditional type.
Electronic cigareties are in fact devoid of the combustion step of nicotine. The
latter causes, in fact, various adverse effects on the nicotine molecule itself which
have repercussions on the heaith of the smoker. The combustion step also causes
odours which may prove unpleasant and which result, along with the health-
related problems, in bans on smoking traditional cigarettes worldwide.
Electronic cigarettes, instead, are supplied with a liquid substance, in particular
liguid nicotine or other substances. They further comprise a fluid atomizer, which
acts by means of glectric heaters or similar devices. The atomized fluid, ie.
fragmented into minute particles, for example, evaporated or the like, is then
inhaled by the user during use of said electronic cigaretie.
For example, the PCT patent application WO-A-2013/091203 describes an
electronic cigarette with valves for the passage of liquid between the different
internal parts of the cigarette.
Given the alleged absence of the harmful effects mentioned and the possibility of
use indoors, electronic cigareties have in recent years, proved highly successful.
The prior art mentioned above has several significant drawbacks.
in particular, electronic cigareties contain hquid nicotine, in a solution or mixed with

other substances, in an easily accessible chamber. As known, nicoting in the liguid
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state is very dangerous and must be handled with extreme caution, for example
wearing special gloves.

In addition it is very difficult to fill the chamber of the slectronic cigarette with
nicoting or similar substances. For said filling it is in fact necessary to unscrew the
components of the cigarette and expose the chamber at least partially.

It is no coincidence that the use of electronic cigarettes is prohibited for those
aged under 18. In fact, even the mere presence of electronic cigarettes near
children can lead to serious accidents.

The applicant has remedied many of said drawbacks by creating electronic
cigarettes fitted with input-only valves for nicotine or similar safety devices.
However the filling of the chamber proves at least partly problematic.

In this situation the technical purpose of the present invention is 1o devise an
improved safety electronic cigarette able to substantially overcome the drawbacks
mentioned above.

Within the sphere of said technical purpose one important purpose of the invention
is to make an electronic cigaretie which is safe and prevents contact of the user
with the nicotine.

Another technical purpose is (o create an electronic cigaretie which is simple to fill.
The technical purpose and specified aims are achieved by an improved safely
electronic cigarette according to the appended independent claims.

Preferred embodiments are evident from the dependent claims.

The characteristics and advaniages of the invention are clearly evident from the
following detailed description of a preferred embodiment thereof, with reference {o
the accompanying drawings, in which:

Fig. 1 shows an electronic cigarette according to the invention, with one
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portion enlarged;

Fig. 2a shows a detail of the electronic cigarette according to the invention in a
particular condition of use; and

Fig. 2b shows an accessory connected o the electronic cigaretie according to
the invention,

Fig. 3a shows a detail of an embodiment of the electronic cigarette according
to the invention in a particular condition of use;

Fig. 3b shows the detail of Fig 3a in another particular condition of use;

Fig. 4 shows a further embodiment of the electronic cigaretie according to the
invention;

Fig. 5a shows another embodiment of the elecironic cigarette according to the
invention in a first configuration;

Fig. Sa shows the embodiment of Fig 4 in another configuration;

Fig. & shows a further embodiment of the electronic cigarette according o the
invention;

Fig. 7 shows another example of an slectronic cigarette according to the in-
vertion;

Fig. 7a shows a detail of the example of Fig 7;

Fig. 8 shows a iast example of an electronic cigaretie according to the inven-
tion:

Fig. 8a shows a detail of the example of Fig 8.
With reference to said drawings, reference numeral 1 globally denotes the
electronic cigarstie.
it comprises in brief, a mouthpiece 4 through which the user inhales the atomised

substance, a chamber 2 for storing a liquid substance to be inhaled, an atomizer 3
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suitable to vaporize said substance to be inhaled, to produce a vaporized
substance and to deliver said vaporized substance to said mouthpiece 4, an
electric battery § connecied to the atomizer 3 and suitable to permit the aclivation
thereof and activating means 7 of the atomizer 3.

in detail, the slectronic cigarette 1 preferably has a tubular shape and has the
mouthpiece 4 at one end and the electric battery 5 at the other. The lalter occcupies
a significant longitudinal section of the cigarette 1.

The atomizer 3 is in fluidic through connection with the chamber 2 to deliver the
ouid substance to be inhaled to be atomized, and with the mouthpiece 4, for the
ejection of the atomized substance to the user who inhales it.

The fluidic through connection between atomizer 3 and chamber 2 is preferably
implemented by means of a wick 3a or similar means, suitable o allow the
passage of liquid and not of gaseous substances.

Diversely, the fluidic through connection between atomizer 3 and mouthpiece 4 is
implemented by means of ducts 3b, or the like.

The atomizer 3 further comprises at least one atomizing chamber 3¢, comprising
an electrical resistance and possible filters or membranes, suitable {0 atomize, Le.
to divide into fine particles, thereby creating a gaseous substance, the substance
{0 be inhaled which was in the liguid state.

Structurally, the atomizer 3 is preferably placed inside the chamber 2, and the
latter constitutes part of the external structure of the electronic cigarette 1. In
particular, the chamber 2 comprises at least one outer wall 2a bordering with the
external environment.

The chamber 2 further comprises a vent suitable to allow the entry of air from the

outside into the chamber 2 only in order o avoid problems of depression and the
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like.

The activation means 7 preferably comprise an activation button 7a, suitable to
control the activation of the atomizer 3, or even, or alternatively, sensors suitable
to perceive the inhalation of the user and to command the activation of the
atomizer 3 accordingly. The activation means 7 lastly, preferably comprise a
microprocessor or the like, suitable {o manage the functioning of the sensors and
various means.

in particular, in the embodiments illustrated in Figs. 5a and 5b the electronic ciga-
rette 1 comprises connection means 20 of the chamber 2 to the remaining part of
said electronic cigarette 1. The connection means 20 are preferably suitable to
make the liquid substance to be inhaled inside the chamber 2 accessible, for ex-
ample for filling or replacing said chamber 2.

In particular, said connection means 20 comprise a first connection 23 which con-
nects the chamber 2 and the casing 5 of the eleciric battery 5a suitable 1o make
the liguid substance {0 be inhaled inside the chamber 2 accessible.

Thea connection means 20 may further comprise a second connection 24 betweaen
the chamber 2 and the mouthpiece 4 suitable {o make the liquid substance {0 be
inhaled inside the chamber 2 accessible.

Appropriately, only one of the two connections is present and makes the sub-
stance {0 be inhaled inside the chamber 2 accessible. For example, only the first
connection 23 may be present, while for example a threaded connection is present
between the chamber 2 and the mouthpiece 4 to allow the replacement of the lat-
ter. For example, only the first connection 23 may be present, while for example a
threaded connection is present between the chamber 2 and the mouthpiece 4,

which does not allow access 1o the substance to be inhaled but which has the sole
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purpose of parmiting the replacement of the latter. Vice versa only the second
connection 24 can be present, while a threaded connection is present between the
chamber 2 and the casing 5, which does not aliow access to the subsiance to be
inhaled but which has the sole purpose of permitting the replacement of the elec-
tric battery 5a.

Alternatively both connections 23 and 24 are present and make the substance to
be inhaled inside the chamber 2 (Fig. 5a) accessible.

{Obviously, in cases in which the connections do not allow access to the substance
to be inhaled inside the chamber 2, they are not considered part of the conneclion
means 20 for the purpose of this patent text and in particular the embodiments in
Figs. 5a, 5b and 6.

Preferably, the cigarette 1 does not comprise further connection means 20 with the
chamber 2, except, of course, forcing or breaking of the chamber 2 or of the cther
components,

Moreover, advantageously, the connection means 20 are safety connection
means. Preferably all the conneclions composing the connection means 20 are
safety connections.

In particular, the connection means 20 comprise at least one releasable "child-
proof” connection.

The term "child-proof” refers to the so-called safety caps or similar in themselves
krniow by the term "child-proof” for the experts in the field of containers for hazard-
ous liquids, such as medicines, detergents and the like. The term "child-prool” is
thus perfectly clear and unambiguous o the person skilled in the art.

Such caps are for example described in the patent documents classified in the in-

ternational class of patents BB5D 50/00 or more specific.
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In detail, such caps, which also fall into the category of "child-proof”, are caps re-
quiring a double opening action, for example of unscrewing and pressing.

The safety connection means are also, generally, double action connection means
thus for example comprising a hook and a thread or otherwise. The term double
action is also understood to mean mulliple action connection means, with more
than two hooks or the like.

The connection means 20 comprise a releasable connection comprising a thread
21, defining an axis 21a preferably coincident with the main extension axis of the
electronic cigarette 1, and a safely element 22 suitable to allow the release of the
connection means 20 only if the unscrewing action is accompanied by a second
action.

In a first example, the safety element 22 is of the elastic type and suitable to exert
a distancing or in any case a failed interaction between the thread and counter
thread composing the threading 21. It is therefore possible o release such con-
nection means 20 exerting said second thrust action in an axial direction in opposi-
tion to the safety element 22.

I a second example, the safety element 22 is of the elastic type and diametrically
opens a gripping element needed to unscrew the thread 21. By exerting a second
thrust action in the diametrical direction towards the axis 21a it is possible to lock
the gripping element and the thread 21 and open the connaction means 20.

In the alternative in Fig 6, the connection means 20 comprise only non-releasable
connections, except of course in the case of tampering with the cigareite 1 or in-~
corract and non-intuitive use suggested by its shape and features. These therefore
consist of gluing or welding.

It this case the liquid 1o be inhaled inside the chamber 2 is not accessible and the
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cigarette 2 is therefore substantially of the disposable type.

Alternatively, as illustrated in Figs. 7, 7g, 8, 8a, the chamber 2 is suitable {0 house,
and thus preferably houses or comprises, a disposable cartridge 40 including the
liquid substance o be inhaled.

The disposable cartridge 40 is for example of the type used for ink refills in foun-
tain pens and includes a normally closed valve 41, The normally closed valve 41 is
suitable 1o prevent the leakage of the liguid substance {0 be inhaled when the car-
tridge 40 is not inserted in the cigarette. This valve 41 may aiso consist of a weak-
ening of part of the cartridge 40, suitable to be broken when inserted in the ciga-
rette 1, a valve similar to the valve present in the refill cartridges of fountain pens
or the like.

The electronic cigarette 1 thus comprises connection means 308 between said dis-
posable cariridge 40 and the atomizer 3 suitable to connect the disposable car-
tridge 40 to the elecironic cigarette 1 and fo place the liquid substance to be in-
haled contained in the disposable cartridge 40 in fluidic through connection with
the atomizer 3.

I particular, the fluidic passage can be guaranteed by the wick 3a only or the like,
or also by a chamber 32 suitable to contain a portion of the liguid substance to be
inhaled and preferably fitted with a one-way valve 33 suitable to allow the entry of
fluid into the chamber 32 but not the exit.

The connection means 30 further comprise an opening device 31 of the normaily
closed valve 41 suitable to open the normally closed valve 41 when the disposable
cartridge 40 is connected o the connection means 30. The device 31 is thus pref-
erably a portion of tube provided with a sharp surface, suitable to open the valve

41.
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The connection means 30 may also comprise further connection elements 34 of
the mechanical, adhesive or similar type, such as threads (Fig. 2). These further
connection elements 34 may also be arranged entirely or partly on the cartridge
40. They are suitable o mechanically connect the cartridge 40, which constitutes
the chamber 2, {0 the cigarette 1.

I order to house the cartridge 40, the chamber 2 may comprise an internal vol-
ume 2a (Fig. 7) and, in such case, the disposable cartridge 40 is housed in the in-
ternal volume Za. In this case moregver the cigarette 1 comprises consiraint
means 70 of the chamber 2 to the remaining part of the electronic cigarette 1. The
constraint means 70 are preferably suitable to make the internal volume Za acces-
sible for insertion or replacement of the cartridge 40. Advantageously, the con-
straint means 70 are safety connection means. Preferably all the connections
composing the restraint means 70 are safely connections. In particular, the re-
straint means 70 comprise at least one releasable "child-proof’ connection. The
term "child-proof” refers {0 so-called safety caps or similar in themselves known by
the term "child-proof” for the experts in the field of containers for hazardous lig-
uids, such as medicines, detergents and the like. The term "child-proof” is thus
perfectly clear and unambiguous to the person skilled in the art. Such caps are for
example described in the patent documents classified in the international class of
patents BEO5D 50/00 or more specific. In detail, such caps, which also fall into the
category of "child-proof”, are caps requiring a double opening action, for example
of unscrewing and pressing.

Alternatively, the disposabile cartridge 40 constitutes part of the outer surface of
the slectronic cigarette 1 (Fig. 8). In the latter case, the chamber 2 is consequently

substantially entirely composed of the disposable cartridge 40. Moreover, again in
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the present case, the connection elements 34 are preferably safety connection
means of the type previously described in relation to the constraint means 70.

The electronic cigarette 1 also comprises access means & o the chamber 2,
suitably arranged along the outer wall 2a. Such access means & are better
dlustrated in Figs. 1, 2a, 2b, 2¢, 3 and 4.

The said access means © are preferably of the one-way type, suitable to connect
the external environment to the chamber 2 to permit the introduction of the liquid
substance to be inhaled from the external environment.

They are composed {Figs. 1, 2a, 3a, 3b)} of a one-way filling vaive §0.

The one-way access means 6 are alternatively (Fig. 4) composed of a pierceable
membrane 65, suitable to permit the introduction of the liquid substance to be
inhaled from the external environment by piercing means such as a syringe with
needle including the liquid substance to be inhaled or the like.

The pierceable membrane 65 is in itself known and used for medical containers,
ink containers, test tubes and containers of chemicals or the like.

it is made of a sclid but partially fluid material suitable to return to s original shape
after pilercing, and thus to close again, such as a colloidal solution, a gel or the
like. Or it is composed of a series of discs which may be aligned or not, defining a
passage for a needle or the like, or so forth. Preferably the pierceable membrane
has the property of being easily pierceable.

The pierceable membrane 65 is preferably a cylinder shape with a radial axis in
relation to the cigarette 1 and surrounded by a portion of wall having the shape of
a cylindrical ring and in highly resistant malerial, in particular in transparent
polymer material.

The access means 6 are moreover preferably accessible by means of a special
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bottle 10 suitable to contain the store of liquid substance 1o be inhaled.

In particular, the electronic cigarette 1 is part of a kit for inhalation 20 comprising
the electronic cigaretie 1 itself and the bottle 10,

The access means & are thus appropriately accessible substantially exclusively
through the bottle 10. The term substantially exclusively, used in the claims and in
the following text, means, of course, that it is impossible to prevent access
ocecurring by forcing the valve or other portions of the electronic cigarette 1 in a
manner not specified in the instructions. It is therefore understood that if the
electronic cigarette 1 is used correctly according to the manual, for example which
comes with it when sold, the valve © is accessible exclusively through the bottle
10.

in detaii, the bottie 10 includes a neck 11 fitted with an opening 11a for the exit of
the liquid substance to be inhaled and a cap 13 to obstruct the opening 11a and
close the boitle 10. The cap 10 is preferably of the type so-called "safety” or "chiid-
proof” type, in themselves known.

In order to permit access said means & comprise first releasable retaining means
&a suitable to firmly connect the neck 11 of the bottle 10 to the access means 6 to
connect in fluidic through connection the opening 11a of the bottle 10 with the
access means 6.

Consequently, the bottle 10 comprises second releasable retaining means 12
suitable to connect the bottle 10 to the electronic cigarette 1 and in particular to the
first releasable retaining means Ba. Said first and second releasable retaining
means 6a and 12 are preferably, in the example of Figs. 1-2b, threads and
countar-threads arranged on a conical surface of the neck 11 and on a conical

cavity 80b positioned on the outer wall 2a.
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The liquid substance to be inhaled may then be introduced into the chamber 2
preferably, and more preferably substantially exclusively, after the neck 11 has
been placed in fluidic through connection with the chamber 2 through the valve 60
and after having constrained the neck 11 to the valve 80 through the first and
second releasable retaining means 6a and 12.

More in detaill, the valve 60 comprises an eniry-only opening which preferably
opens in the direction from the exiernal environment to the chamber 2 in response
to a mechanical thrust, for example by means of a tip, in the same direction. For
example, the valve 680 may be a classic ball vaive comprising a ball 88c and
elastic means 80d which push #t from the inside of the chamber 2 oulwards
{enlargement in Fig 1).

Consequently, the insertion of the neck 11 in the cavity 60b, and the constraint by
using the means 6a and 12, achieves the pressure of the neck 11 on the valve 6
and the opening of the laiter, as illustrated in Figure 2a.

In ancther example, Figs. 3a and 3b, both the botlle 10 and the valve 60 are
suitable to allow the transit of fluid only when mutually connected.

To such purpose, the system may comprise a connector 80, suitable to connect
the neck 11 and the valve 60 and allow the fransit of fluid by the same.

in this case, both the neck 11 and the valve 60 may comprise an entry-only
opening which preferably opens in the direction from the external environment o
the chamber in response to a mechanical thrust, for example by means of a tip, in
the same direction. For exampile, the valve 60 may be of the type described above
and itlustrated in Figure 2a, while the neck 11 may include a ball 11¢ and elastic
means 11d which push it from the inside of the bottle 10 outwards (enlargement in

Figs. 3a and 3b).
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The connector 80 may thus comprise third releasable retaining means 81 such as
threads coupling o the second retaining means 12 of the bottle 10 and with the
first releasable retaining means Ba of the access means 6. It further comprises a
thrust element 82 suitable to open the valves only when the connector 80 is
connected (Fig. 3a).

The connector 80 may also be incorporated and /or in one piece with the neck 11
or the valve 60.

in the alternative in Fig 4, the cigarette 1 is preferably refilled with a special bottle
fitted with a needie output for the containment and gjection of the liquid substance
to be inhaled. In particular, the needle is preferably of the "hook”, type i.e. is not
straight but curves with an angle, between eniry and exit, preferably greater than
490 ° and more preferably between 160 ° and 200 °, more preferably of amplifude
approximately of a flat angle. This expedient prevents accidental releases of liquid
from the bottle.

The botlle also has a closure of the child-proof type. A needie adaptor may instead
be provided for, and preferably hook-shaped as previously mentioned, for bottles
having a different attachment, such as those in the previous example (Figs. 1-3).

in addition, preferably, the elecironic cigaretie 1 does not contain further openings
of the chamber 2 o the oulside or contains openings of the "safety” or "child-proof”
type, Le in particular openings that require a dual action of pressure and
unscrewing to achieve opening.

The elecironic cigarette 1 further comprises, preferably, gjection means 8§ of the
gaseous substances (Figs. 1 and 4), suitable to gject only the gaseocus substances
from the chamber 2, keeping the liquids and solids inside said chamber.

Preferably said ejection means 8 comprise an gjection valve 8a permeable to
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gaseous substances, i.e. {0 steam and/or gases, and impermeable to liguids.
Substances or fabrics with these characteristics are per se known. These include
micro perforated membranes in particular. Such as membranes or fabrics made
from micro perforated or expanded PTFE (ePTFE). Similar fabrics or membranes
are for example dascribed in patent documents US-B-3,953,566, US-4,194,041
US-B-B-4,187,390, and subsequent. These membranes are in addition produced
by W. L. Gore & Associates, Inc. under the tradename of Gore-Tex®. The ejection
means 8 may thus comprise, or be composed of, a portion of surface made in one
of said Gore-Tex® fabrics and the like.

Varicus ejection means 8 may be provided for, even not comprising fabrics but
different devices.

Said ejection means 8, and said ejection valve 8a, are preferably arranged along
the outer wall 2a of the chamber 2, which connecis the chamber 2 with the
external environment, or with another inner portion of the electronic cigarette 1
preferably in gaseous through connection with the external environment.

The functioning of the electronic cigarette 1, the bottle 10 and the kit 20, described
above in structural sense, is as follows.

The electronic cigarette 1 is first filled by means of the bottie 10 through the
access means 6.

In detail the neck of the botlle 11 is connected, via the second releasable retaining
means 12, to the first releasable retaining means Ba. The neck 11, inserted in the
cavity 60a, thus pushes the ball 60c, in the example of Fig. 2 into the open
position, in contrast to the elastic means 60d. The fluidic through connection
between the inside of the botlle 10 and the inside of the chamber 2 is thus opened

in a safe manner and the liquid substance to be inhaled can be poured into the
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chamber 2.

After filling is complete it is sufficient {o unscrew the neck 11 from the cavity 6,
mutually releasing the resfraining means 6a and 12, to close the vaive ©
automatically.

The applicant has further discovered that, during the filling of the chamber 2, given
that it already contains gases and liquids, an excess pressure could be crested
therein which could cause the release of nicoting, also very dangerous.

However, during filling, the gases are preferably sasily expelled into the external
environment through the dascribed expulsion means 8. The nicoling or substance
to be inhaled can then enter the chamber 2 without difficulty.

The bottle 10 is then also closed by means of the cap 13. The bottle 10 preferably
further comprises a locking membrane, which makes it possible to pour the
contents only by pressing on the container.

In the alternative in Fig 4, the electronic cigarette 1 is first filled by means of a
syringe or a special container including a needle or a similar means of perforation
of the access means 6 consisting of the pierceable membrane 85, The membrane
is then perforated and the liquid substance to be inhaled is introduced into the
chamber 2. After filling is complete, it is sufficient to simply remove the needle or
the like from the pierceable membrane & for it {o close itself automatically.

After the safe and automatic closing of the chamber 2, it Is possible {0 use the
electronic cigaretie 1, in the same way as the known electronic cigareties, and
thus in the same modalities.

The invention achieves important advantages.

In fact, the electronic cigarette 1 is completely safe both during filling and during

use or mere storage.
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For example, for a child it is impossible to access the contents of the chamber.
Moreover, the ejection means 8 also make filling the chamber 2 safe and easy,
preverting the creation of excessive pressure inside it

Variations may be made 1o the invention described herein without departing from
the scope of the inventive concept described in the independent claims. All details
may be replaced with eguivalent elements and the materials, shapes and
dimensions may be any within the scope of the independent claims and their

relative technical eqguivalents.
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CLAIMS

1. Electronic cigarette (1) having Improved safety comprising: a mouthpiece
(4) through which the user inhales, a chamber (2) for storing a liguid substance to
be inhaled, an atomizer {3) suitable to vaporize said substance o be inhaled and
to produce a vaporized substance, said atomizer (3) being suitable {0 convey said
atomized substance to said mouthpiece (4), an electric battery (5) connected to
said atomizer (3) and suitable {o permit the aclivation thereof, activation means {7)
of said atomizer (3), characterised in that they comprises gjection means {8) of
gaseous substances, suitable to eect only gaseous substances from said
chamber (2).

2. Electronic cigarette (1) according to claim 1, wherein said ejection means
{8) are an ejection valve (8a) permeable to said gaseous substances and
impermeable to liquids.

3. Electronic cigareite (1) according to one or more of the previous claims,
wherein said ejection means {8) comprise a micro-perforated membrane.

4. Electronic cigarette (1) according to one or more of the previous claims,
wherein said gjection means (8) comprise a polytetraflucroethylene membrane.

5. Electronic cigarette (1) according to the previous claim, wherein said
gjection means (8) comprise an expanded polytetraflucroethyiene membrane.

6. Electronic cigarette (1) according to one or mare of the previous claims,
wherein said chamber (2) comprises at least an outer wall (Za) adjoining the
external environment, and wherein said ejection means (8) are arranged along the
outer wall (2a) of said chamber (2).

7. Electronic cigarette (1) according to one or more of the previous claims,

wherein said chamber (2) comprises at least an cuter wall (2a) adjoining the
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external environment, and wherein said ejection means (8} are arranged along the

outer wall (Za) of said chamber (2).
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