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Spray dispenser

The present invention relates to a spray dispenser, and more particularly it relates to a spray
dispenser for administering a preparation for therapeutic use, cosmetic use or similar.

There are various types of spray dispensers, usually intended for delivering a liquid
preparation in the form of aerosol, i.e. creating a spray of small droplets that form a spray

plume.

Spray dispensers usually comprise a reservoir, which contains the preparation to be delivered,

and a nozzle that is suitable for producing the acrosol plume.

Some dispensers use a propellant gas, contained in the reservoir together with the
preparation to be delivered. Release of the pressurized gas entrains the preparation,
forming the desired aerosol spray. There are, however, some disadvantages with using
propellant gas, due to the possibility that the gas itself may react inside the reservoir with
the preparation to be delivered or, more often, that once released into the environment it

may react with the gases of the atmosphere.

Therefore other types of spray dispensers are used, of the mechanical type, which do not use
a propellant gas. In this type of dispenser there is a load chamber immediately upstream of
the nozzle. The mechanical action applied by the user on the dispenser fills the load chamber
with preparation to be delivered and increases the pressure of the latter to about 2-4 bar. The
overpressure within the load chamber causes sudden exit of the preparation through the

nozzle, with consequent creation of the aerosol spray in the form of a spray plume.

Spray dispensers are commonly used in the pharmaceutical and cosmetic field, for
administering a preparation containing a drug, an active principle, a medicinal product, a

cosmetic or similar. In such cases, however, spray delivery may have some disadvantages.

Firstly, in the peripheral zones of the spray there is formation of a halo of extremely fine
droplets that give rise to so-called fine mist and are easily dispersed in the surrounding
environment. Dispersion of the fine mist is to be avoided for various reasons. Firstly, the

fine mist carries with it a portion of the active principle to be administered, which is then
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deducted from the quantity actually administered. Moreover, the active principle thus
dispersed is potentially dangerous for anyone not requiring the specific therapy. This danger
must be avoided in particular for certain categories of subjects, such as, for example, women
in pregnancy, neonates, babies and children of prepuberal age. Finally, the possible
inhalation of the fine mist, which may contain a polymer, might lead to inflammatory

reactions in the airways, including granulomas from foreign bodies.

Spray delivery often has the aim of dispersing the active principle on a patient's skin. In that
case it is almost always necessary to be able to control the precise amount of preparation
supplied per unit area, so as to avoid both an overdose, which is potentially dangerous, and

administration of an insufficient and therefore ineffective amount.

As a person skilled in the art will understand, it can be assumed to a first approximation that
the spray assumes a conical shape whose vertex coincides with the nozzle of the dispenser.
Based on this observation, it will be understood that the amount of preparation supplied per
unit area will depend on the distance of the nozzle from the patient's skin. In particular, the
amount of preparation per unit arca decreases at the rate of the square of the distance from the
nozzle. For this reason, even a relatively small difference in the delivery distance leads to a

large difference in the amount of preparation supplied per unit area.

In order to overcome the drawbacks mentioned above, improved spray dispensers have been

proposed, comprising a delivery cone.

US6978945 describes a spray dispenser that has been improved in this sense. In this solution
the delivery cone makes it possible on the one hand to avoid dispersion of the fine mist and
on the other hand to control the delivery distance precisely. However, this solution is not
fault-free. First of all, the delivery cone is not integral with the nozzle, which during delivery
moves transversely relative to the axis of the cone. Moreover, this dispenser is constructed in
a single piece which, once the preparation to be delivered has been exhausted, can no longer
be re-used and must be disposed of. Finally, it is known that spray delivery within the closed
system formed by the cone and the patient's skin does not guarantee the necessary uniformity
of administration of the preparation. In fact, the air displaced during delivery of the
preparation by the nozzle creates turbulence in the flow of the spray plume from the nozzle to

the skin. This turbulence causes coalescence of portions of acrosol to form droplets of larger
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size than intended. Moreover, owing to the turbulence, it is possible that the spray may no
longer assume the intended conical shape, resulting in impact of a portion of the preparation
supplied on the inside walls of the delivery cone.

US6113008 describes another spray dispenser comprising a delivery cone. Not even this
solution is fault-free. First of all the mechanical action required for delivery must be applied
in the same direction as the axis of the delivery cone, a configuration that makes this
dispenser rather inconvenient in some applications. Moreover, the delivery cone described
here comprises ventilation slits positioned near the contact rim of the cone, i.e. where the
latter rests on the user's skin. The position of these slits means that the aerosol spray
generated by the nozzle is propagated in an almost closed environment, with consequences
broadly similar to those already described for document US6978945. The ventilation slits
have the dual purpose of balancing the pressure during delivery and of allowing the gaseous
components of the preparation supplied to be dispersed in the environment. Document
US6113008 makes explicit reference to the need to disperse any propellants, solvents, or
similar in the environment, but it is obvious that these slits also allow unwanted dispersion of
the fine mist.

The aim of the present invention is therefore to overcome at least partially the drawbacks
mentioned above with reference to the prior art.

Embodiments of the present invention seek to make available a spray dispenser that allows
precise control of the amount of preparation supplied.

More particularly, embodiments of the present invention seek to make available a spray
dispenser that makes it possible to avoid dispersion of the fine mist. Embodiments of the
present invention also seek to make available a spray dispenser that makes it possible to
maintain the desired uniformity of administration of the preparation to be delivered.
According to an aspect of the present invention, there is provide a dispenser for spray
delivery of a preparation, comprising:

- a reservoir suitable for housing the preparation;

- a pump

- a load chamber

- a nozzle having a delivery axis (X)

- a delivery cone having an axis (X)

wherein the pump is suitable, at each operation:
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- for drawing a predetermined quantity of preparation from the reservoir,

- for supplying such quantity of preparation to the load chamber upstream the nozzle,
and

- for creating a delivery pressure in the load chamber,

and wherein the nozzle is suitable for delivering said quantity of preparation

in the form of an aerosol spray,

wherein the delivery cone comprises a contact rim and, in the proximity of the nozzle, at least
one through hole suitable for putting into communication the inside of the delivery cone with
the surrounding environment, and the at least one through hole is positioned within 20% of

the distance [ from the nozzle, the distance / being between the nozzle and the contact rim.
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The features and further advantages of the invention will become clear from the
description, given hereunder, of some embodiment examples, given for illustration, and

non-limiting, referring to the appended drawings.
- Fig. 1 shows a general side view of a dispenser according to the invention;

- Fig. 2 shows a side view of the delivery cone of the dispenser of Fig. 1;
- Fig. 3 shows a front view of the delivery cone of Fig. 2;

- Fig. 4 shows a median section of the dispenser of Fig. 1;

- Fig. 5 shows an enlarged view of the detail indicated with V in Fig. 4; and

- Fig. 6 shows a plan view of the delivery cone of Fig. 2.

Referring to the appended figures, 20 indicates the whole of a dispenser for spray

delivery of a preparation 18. The dispenser 20 according to the invention comprises:

- areservoir 22 suitable for containing the preparation 18,
- a mechanical pump 24,

- a load chamber 26,

- anozzle 28 having an axis; and

- a delivery cone 30 having an axis.
The mechanical pump 24 is able, at each actuation:

- to take a predetermined amount of preparation 18 from the reservoir 22,
- to supply said amount of preparation 18 to the load chamber 26 upstream of the nozzle 28,
and

- to create a delivery pressure in the load chamber 26.

The nozzle 28 is able to deliver said amount of preparation 18 in the form of aerosol spray

180.

The dispenser 20 according to the invention is characterized in that the delivery cone 30
comprises, in the proximity of the nozzle 28, at least one through-hole 320 suitable for

putting into communication the inside of the delivery cone 30 with the surrounding
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environment.

The dispenser according to the invention is mainly intended for a preparation 18 in liquid
form, comprising an active principle intended for administration on a patient's skin. However,
as a person skilled in the art will readily understand, the dispenser 20 may in the same way
deliver any liquid substance, whether in the form of solution or suspension or emulsion,

intended for treatment for therapeutic and/or cosmetic purposes.

As described, the at least one through hole 320 is suitable for putting into communication the
inside of the delivery cone 30 with the surrounding environment. This means that the
through hole 320 may be configured to form a fluidic connection through the delivery cone
30 between the inside of the delivery cone 30 and the surrounding environment. In other
words, fluid can flow though the through hole 320 in the delivery cone 30 from the

surrounding environment to inside the delivery cone 30 and vice versa.

As may be noted in particular in the appended Figs. 1 and 4, the dispenser 20 according to the
invention is activated by application of a force (indicated with F) by the user. The force ¥
operates the mechanical pump 24 and therefore the dispenser 20 as a whole. As may be
noted in the embodiment in the figures, the direction in which the force F is applied is
substantially perpendicular to the direction of delivery of the preparation, said direction being
defined by the delivery axis of the nozzle 28 and by the axis of the delivery cone 30 itself.
The mechanical pump 24 may move the preparation by any mechanical action. Preferably, in
the dispenser 20 according to the invention, the delivery axis of the nozzle and the axis of the
delivery cone coincide in the single axis X, even during operation of the dispenser 20.
Preferably, the axis X' of the delivery cone 30 is substantially through the centre of the
delivery cone 30 along the length of the delivery cone 30. Preferably, the nozzle 28 is
configured to provide the acrosol spray 180 along the delivery axis X, and the delivery axis X
may be substantially through the centre of the aerosol spray 180.

Preferably, the delivery cone 30 comprises a contact rim 300 intended to rest on the patient's
skin, so as to define and delimit the treatment area onto which the preparation will be
delivered. Some dimensional relations will be exemplified hereunder in relation to the

distance / between the nozzle 28 and the contact rim 300 measured along the axis X.
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As already mentioned above, the at least one through-hole 320 is positioned in the proximity
of the nozzle 28. According to the embodiments shown in the appended figures, at least one
through-hole 320 is positioned within 20% of the distance /. For the avoidance of doubt, as
the through hole is in the proximity of the nozzle, the 20% of the distance / between the

nozzle 28 and the contact rim 300 is 20% of the distance / from the nozzle.

According to the embodiments presented in the figures, the delivery cone 30 comprises a
plurality of through-holes 320. The through-holes 320 are preferably confined to a relatively
narrow band of the surface of the cone 30. The band with the through-holes 320 may for
example extend to about 10% of the distance /. Moreover, the through-holes 320 are

preferably distributed according to criteria of symmetry.

Advantageously, the delivery cone 30 comprises two portions, indicated with 302 and 304
respectively, with different taper ratios. In particular, in the first portion 302 the generatrices
form with axis X an angle a and in the second portion the generatrices form with axis X an

angle B. Advantageously angle {3 is smaller than a.

In Fig. 6, for example, a specific embodiment is analysed from the geometric viewpoint.
According to this embodiment, in the first portion 302 the generatrices of the cone form with
axis X an angle a between 40° and 50°, preferably between 43° and 47°. Additionally or
alternatively, in the second portion 304 the generatrices of the cone form with axis X an angle

B of between 6° and 16°, preferably between 9° and 13°.

Specifically in Fig. 6, it can be seen that the second portion is slightly convex, therefore its
generatrix is not a segment of a straight line but a line with a very slight curvature. For the
purposes of the invention, however, this detail is not at all relevant, and approximation of the

generatrix with a segment of a straight line is broadly acceptable.

As a person skilled in the art can see from Fig. 6, in this embodiment the first portion 302 can
extend to about 15%-25% of the distance / (section m in Fig. 6). The rest of the development

of the cone is occupied by the second portion 304 with lower taper ratio (section n in Fig. 6).
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According to the embodiment in the appended figures, at least one hole 320 is comprised in

the first portion 302 of the delivery cone 30.

As can be seen in Fig. 4, the delivery cone 30 confines within it the cone formed by the

acrosol spray 180, without interfering with it.

As a person skilled in the art will readily understand, the proportions and the dimensions of
the cone of the aerosol spray 180 depend on certain design variables. In particular, the main
variables are the delivery pressure generated by the pump 24, the aperture angle y of the
spray 180, which depends on the shape of the nozzle 28, the rheological characteristics and

surface tension of the sprayed preparation 18.

Once these parameters are fixed, using certain laboratory tests it is possible to define the
shape of the aerosol spray 180. Based on this shape, it is then possible to define the shape of
the delivery cone 30. In particular, the shape of the delivery cone 30 makes it possible at the
time same to contain the aerosol spray 180 completely without interfering with this and to

delimit the portion of the patient's skin that will be reached by the delivery of the preparation.

As can be seen from Fig. 4, the particular shape of the delivery cone 30 with double taper
means that in the proximity of the nozzle 28 it diverges from the spray 180, to approach it
again in the proximity of the contact rim 300. As a person skilled in the art will note, the at
least one through-hole 320 is positioned exactly in the zone in which the delivery cone 30

diverges from the acrosol spray 180.

This positioning of the holes 320 allows the air displaced during delivery of the preparation
18 to exit from the closed space formed by the delivery cone 30 and the patient's skin. The
immediate release of the air avoids creating turbulence in the flow of acrosol spray, which
remains laminar in the path from the nozzle 28 to the surface of the skin. In this way the
amount of preparation 18 that strikes the inside surface of the cone in the proximity of the
contact rim 300 is minimized: virtually the total amount of preparation 18 supplied by the
pump reaches the surface of the skin, thus guaranteeing standardization of the dose supplied.
At the same time, owing to the positioning of the holes 320 and the high delivery pressure

from the nozzle 28, only air escapes from the holes 320, and not the fine mist.
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As a person skilled in the art will readily understand from the above account, the dispenser 20
according to the present invention achieves the aim of at least partially overcoming the
drawbacks highlighted with reference to the prior art. In particular, the dispenser 20
according to the present invention allows precise control of the amount of preparation

supplied.

More particularly, the dispenser 20 according to the present invention makes it possible to
avoid dispersion of the fine mist and, at the time same, maintain the desired uniformity of

administration of the preparation 18.

As described above, the delivery axis X of the nozzle 28 and the axis X" of the delivery cone
30 may coincide on one axis as described, which may otherwise be referred to as single axis
X. The single axis X is shown in the drawings. However, the axis X' of the delivery cone 30
may not coincide with the delivery axis X as described above. For example, the axis X’ of the
delivery cone 30 may be substantially parallel to the delivery axis X. Alternatively, the axis
X' of the delivery cone 30 may be at an angle to the delivery axis X and may not coincide
with the delivery axis X. There may be an angle 6 between the delivery axis X and the axis X'
of the delivery cone 30. The angle 8 may be greater than 0°, and may be greater than 0° and
less than or equal to 20°, and preferably less than or equal to 10°, and more preferably less

than or equal to 5°.

For the purpose of meeting specific requirements, a person skilled in the art will be able
to make changes and/or substitutions of elements described with equivalent elements in the
embodiments of the dispenser 20 described above, while remaining within the scope of the

appended claims.



Claims

1. Dispenser for spray delivery of a preparation, comprising:
- a reservoir suitable for housing the preparation;
- a pump
- a load chamber
- a nozzle having a delivery axis (X)
- a delivery cone having an axis (X')
wherein the pump is suitable, at each operation:
- for drawing a predetermined quantity of preparation from the reservoir,
- for supplying such quantity of preparation to the load chamber upstream the nozzle,
and
- for creating a delivery pressure in the load chamber,
and wherein the nozzle is suitable for delivering said quantity of preparation in the form of
an aerosol spray,

wherein the delivery cone comprises a contact rim and, in the proximity of the nozzle,
at least one through hole suitable for putting into communication the inside of the delivery
cone with the surrounding environment, and the at least one through hole is positioned within
20% of the distance / from the nozzle, the distance / being between the nozzle and the contact

rim.

2. Dispenser according to claim 1, wherein the delivery cone comprises a first portion and a

second portion having different taper ratios from one another.

3. Dispenser according to claim 2, wherein a generatrix of a surface of the first portion forms

with axis X' an angle a comprised between 40° and 50°.

4. Dispenser according to claim 2 or 3, wherein a generatrix of a surface of the second

portion forms with axis X" an angle f comprised between 6° and 16°.

5. Dispenser according to claim 2, wherein a generatrix of a surface of the first portion forms
with axis X' an angle a and a generatrix of a surface of the second portion forms with axis X'an

angle 3, wherein angle 3 is smaller than angle o.



6. Dispenser according to claim 5, wherein the generatrix of the surface of the first portion
forms with axis X" an angle o comprised between 40° and 50°.
7. Dispenser according to any claim 5 or 6, wherein the generatrix of the surface of the

second portion forms with axis X' an angle fcomprised between 6° and 16°.

8. Dispenser according to claim 2, wherein in a cross-section lengthways through the delivery
cone along the axis (X') of the delivery cone, a surface of the first portion is at an angle a to the
axis (X') of the delivery cone, and a surface of the second portion is at an angle 3 to the axis

(X") of the delivery cone, wherein angle B is smaller than angle a.

9. Dispenser according to claim 2 or 8, wherein in a cross-section lengthways through the
delivery cone along the axis (X') of the delivery cone, a surface of the first portion is at an

angle a to the axis (X') of the delivery cone and is between 40° and 50°.

10. Dispenser according to any of claims 2, 8 or 9, wherein in a cross-section lengthways
through the delivery cone along the axis (X') of the delivery cone, a surface of the second
portion is at an angle P to the axis (X') of the delivery cone, wherein angle f is between 6° and

16°.

11. Dispenser according to any claim 2 to 10, wherein the first portion extends up to 15%-

25% of the distance [ between the nozzle and the contact rim.

12. Dispenser according to any claim 2 to 11, wherein the at least one through hole is

comprised in the first portion of the delivery cone.

13. Dispenser according to any preceding claim, wherein the delivery cone comprises a

plurality of through holes.
14. Dispenser according to any preceding claim, wherein the delivery axis of the nozzle

and the axis of the delivery cone coincide in one single axis (X), even during operation of the

dispenser.
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