DESCRIPTION

TITLE OF THE INVENTION
NASAL SPRAY/SPOUT NOZZLE AND NASAL REST ARTICLE FOR
NASAL ADMINISTRATION

TECHNICAL FIELD
[0001] The present invention relates to a nasal spray/spout nozzle for
administering a medicament into a nasal cavity, and also relates to a nasal

rest article for such administration of the medicament.

BACKGROUND ART

[0002] Conventionally, an administration of a medicament has been widely
performed in such a way that a spray/spout device is charged with a liquid
agent, followed by spraying or spouting of the liquid agent onto a mucosa or
skin of a body lumen/cavity or body surface by means of the device. In
particular, the medicament for an intranasal administration has been
widely available.

[0003] The merits on the medicament for spray/ spout administration with
respect to the mucosa, especially the merits of the medicament for
intranasal administration include that (1) a fast-acting effect of the
medicament is expected due to a rapid absorption of the medicament; (2) it
is possible to avoid a decomposition of the medicament, the decomposition
being attributed to the first-pass in liver; (3) it is further possible to avoid

another decomposition of the medicament, the decomposition being



attributed to gastric acid or gastrointestinal enzyme in gastrointestinal
tract; (4) it is possible to reduce a dose of the medicament because of its high
bioavailability; (5) a non-invasive administration can be realized as
compared with a needle injection; (6) a patient can treat himself or herself;
(7) the medicament can more directly act on the blood circulation or central
nervous system; and (8) a nasal mucosa has a specific immunological

- defense mechanism based on a non-specific immunological defense
mechanism, and thereby bringing out a suitable availability of nasal

vaccines, and so on.

PATENT DOCUMENT (RELATED ART PATENT DOCUMENT)
[0004]
Patent Document 1: JP6322844

Patent Document 2: JP5185109

SUMMARY OF THE INVENTION |

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] A medicament for intranasal administration is mainly expected to
give a local effect as a rhinitis treatment or the like by being supplied onto a
respiratory region (e.g., nasal turbinate). These days, the medicament for
intranasal administration has been more widely used. = For example, it has
been used for purpose of a medicament administration with respect to a
nasopharynx region-associated lymphatic tissues having a higher immune
response. It also has been used for purpose of the medicament

administration with respect to an olfactory region (e.g., olfactory mucosa),



and thereby delivering the medicament to a nerve center.

[0006] A nasal spray/spout device comprises a container for storing the
medicament, a spray/spout nozzle, and a mechanism part (e.g., an actuator)
for spraying/spouting a metered dose of the medicament from the container
through the spray/spout nozzle. Examples of the nasal spray/spout device
include a syringe-type spray/spout device, an airless-type spray/spout device
and the like, in addition to a commonly-used conventional nasal spray
device.

[0007] As the nasal spray/spout device, there is disclosed a syringe-type
spray/spout device using a nasal spray/spout nozzle with an improved
uniformity of spray/spout density by optimizing a configuration/structure
thereof (see Patent Document 1), for example. There is also disclosed an
upper exhaust airless-type spray/spout device capable of desirably adjusting
an administration angle within a desired range (see Patent Document 2).
[0008] The inventor has found that there is still room for further improving
the spray/spout device in terms of a medicament delivery with respect to an
intended intranasal region. More specifically, it has been found by the
inventdr that a medicament spray/spout by use of the nasal spray/spout
nozzle can still have room for further improvement in a medicament
delivery performance of the nozzle with respect to a target site located in a
nasal cavity.

[0009] Under these circumstances, the present invention has been created.
That is, a main object of the present invention is to provide a nasal
spray/spout nozzle capable of further improving the medicament delivery

onto the target site located in the nasal cavity.



MEANS FOR SOLVING THE PROBLEMS

[0010] The inventor of this application has addressed the matters described
above, from a novel standpoint rather than a continual standpoint of the
conventional art. As a result, the inventor of this application has created a
nasal spray/spout nozzle that is capable of attaining the main object
described above.

[0011] According to the present invention, there is provided a nasal
spray/spout nozzle for nasal administration, comprising a tip portion having
a nozzle exit port, and a nose rest capable of abutting on a nose region

around an external naris.

EFFECT OF THE INVENTION
[0012] The nasal spray/spout nozzle according to the present invention can
improve the medicament delivery with respect to the target site located in
the nasal cavity.

It should, however, be noted that some effects described herein are
merely examples, and thus the present invention is not necessarily limited

thereto, and thereby additional effect(s) may also be provided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Figs. 1A to 1C are schematic lateral plan views illustrating various
embodiments of a nasal spray/spout nozzle according to the present

invention.



Figs. 2A to 2D are schematic top plan views illustrating various
embodiments of a nose rest in a nasal spray/spout nozzle according to the
present invention.

Figs. 3A to 3D are schematic top plan views illustrating various
embodiments of a nose rest in a nasal spray/spout nozzle according to the
present invention.

Figs. 4A to 4C are schematic views illustrating a nasal spray/spout
nozzle according to one embodiment of the present invention (Fig. 4A:
perspective view, Fig. 4B: lateral plan view, and Fig. 4C: top plan view).

Figs. 5A to 5C are schematic views illustrating a nasal spray/spout
nozzle according to one embodiment of the present invention (Fig. bA:
perspective view, Fig. 5B: lateral plan view, and Fig. 5C: top plan view).

Figs. 6A to 6C are schematic views illustrating a nasal spray/spout
nozzle according to one embodiment of the present invention (Fig. 6A:
perspective view, Fig. 6B: lateral plan view, and Fig. 6C: top plan view).

Figs. 7A to 7C are schematic views illustrating a nasal spray/spout
nozzle according to one embodiment of the present invention (Fig. 7A:
perspective view, Fig. 7B: lateral plan view, and Fig. 7C: top plan view).

Figs. 8A to 8C are schematic views illustrating a nasal spray/spout
nozzle according to one embodiment of the present invention (Fig. 8A:
perspective view, Fig. 8B: lateral plan view, and Fig. 8C: top plan view).

Figs. 9A to 9C are schematic views illustrating a nasal spray/spout
nozzle according to one embodiment of the present invention (Fig. 9A:
perspective view, Fig. 9B: lateral plan view, and Fig. 9C: top plan view).

Figs. 10A to 10C are schematic views illustrating a nasal



spray/spout nozzle according to one embodiment of the present invention
(Fig. 10A: perspective view, Fig. 10B: lateral plan view, and Fig. 10C: top
plan view).

Fig. 11 is a schematic view illustrating a nasal spray/spout nozzle
according to one embodiment of the present invention.

Figs. 12A to 12C are schematic views illustrating a nasal
spray/spout nozzle according to one embodiment of the present invention
(Fig. 12A: perspective view, Fig. 12B: lateral plan view, and Fig. 12C: top
plan view).

Figs. 13A to 13C are schematic views illustrating a nasal
spray/spout nozzle according to one embodiment of the present invention
(Fig. 13A: perspective view, Fig. 13B: lateral plan view, and Fig. 13C: top
plan view).

Fig. 14 is a schematic view for explaining that a target region for
which a spray/spout is performed by the nasal spray/spout nozzle can be
desirably set due to a relationship between a “thin or thick portion” of a nose
rest and a “contact region of the thin or thick portion of the nose rest with a
nose region located around an external naris”.

| Figs. 15A to 15C are schematic lateral plan views illustrating nasal
spray/spout nozzles according to one embodiment of the present invention.

Figs. 16A to 16C are schematic views illustrating a nasal
spray/spout nozzle according to one embodiment of the present invention
(Fig. 16A: perspective view, Fig. 16B: lateral plan view, and Fig. 16C: top
plan Vi@Wj.

Fig. 17 is a schematic view illustrating a nasal spray/spout nozzle



according to one embodiment of the present invention.

Figs. 18A to 18D are top views of nasal spray/spout nozzles with
each of nose rests eccentrically provided therein (Fig. 18A shows the nose
rest having a circular shape in a plan view; Fig. 18B shows the nose rest
having approximately a trapezoidal shape in a plan view; Fig. 18C shows
the nose rest having approximately a gourd-like shape in a plan view; and
Fig. 18D shows the nose rest having approximately a pea-like shape in a
plan view).

Figs. 19A to 19D are top views of nasal spray/spout nozzles with an
outer contour of each tip portion having a non-surround configuration (Fig.
19A shows a nose rest having a circular shape in a plan view; Fig. 19B
shows a nose rest having approximately a trapezoidal shape in a plan view;
Fig. 19C shows a nose rest having approximately a gourd-like shape in a
plan view; and Fig. 19D shows a nose rest having approximately a pea-like
shape in a plan view).

Figs. 20A to 20C are top plan views of nasal spray/spout nozzles,
each illustrating an outer contour of a nose rest is in a form of arc (Fig. 20A
shows the nose rest having an arc shape as a whole while having an
elliptical shape in a plan view; Fig. 20B shows the nose rest having an arc
shape in a part while having approximately a gourd-like shape in a plan
view; and Fig. 20C shows the nose rest having an arc shape in a part while
having approximately a pea-like shape in a plan view).

Figs. 21A and 21B are top plan views of nasal spray/spout nozzles in
combination of an “embodiment regarding the eccentrically provided nose

rest” with an “embodiment regarding the arc-formed outer contour of nose



rest” (Fig. 21A shows the nose rest having approximately a gourd-like shape
in a plan view; and Fig. 21B shows the nose rest having approximately a
pea-like shape in a plan view).

Figs. 22A and 22B are schematic perspective views, each illustrating
a use mode of the nozzle with the eccentrically provided nose rest (Fig. 22A
shows that a wider portion of the nose rest is oriented such that it becomes
an upper side of the nozzle; and Fig. 22B shows that the wider portion of the
nose rest is oriented such that it becomes a lower side of the nozzle).

Figs. 23A to 23C are schematic views illustrating a nose rest with its
dome form (Fig. 23A: top plan view, Fig. 23B: lateral plan view as viewed in
a direction “A”, and Fig. 23C: lateral plan view as viewed in a direction “B”).

Fig. 24 is a schematic view illustrating a nasal spray/spout nozzle
according to one embodiment of the present invention.

Fig. 25 is a schematic perspective view of a nose rest to be used in an
eccentric form according to one embodiment of the present invention.

Figs. 26A and 26B are schematic views of a nose rest according to
one embodiment of the present invention (Fig. 26A: top plan view, and Fig.
26B: sectional view taken along line I-I).

Figs. 27A to 27G are schematic top plan views illustrating various
embodiments of a finger rest according to the present invention.

Fig. 28 includes schematic sectional views of an upper exhaust
airless-type spray/spout device in combination with a nasal spray/spout
nozzle according to the present invention, in which a right half of the main
drawing is shown as a sectional view so as to clarify an interior structure of

the device.



Fig. 29 is an enlarged sectional view of a main part of the upper
exhaust airless-type spray/spout device shown in Fig. 28.

Figs. 30A to 30F are schematic views for explaining that spray
and/or spout can be suitably performed with any suitable administration
angle.

Fig. 31 is a sectional view illustrating a schematic structure of a
syringe-type spray/spout device in combination with a nasal spray/spout
nozzle according to the present invention.

Figs. 32A and 32B are exploded perspective views illustrating a
schematic configuration of a nasal spray/spout nozzle according to one
embodiment of the present invention, especially showing the nozzle at a
point in time before and after a filling rod is disposed within a body of the
nozzle.

Fig. 33A is a cross-sectional view of the nasal spray/spout nozzle of
Fig. 32B as viewed in a vertical plane, and Figs. 33B to 33D are horizontal
cross-sectional views taken along lines B-B, C-C, and D-D of Fig. 33A,
respectively.

Figs. 34A to 34C are schematic views illustrating a syringe-type
spray/spout device in combination with a nasal spray/spout nozzle according
to one embodiment of the present invention (Fig. 34A: perspective view, Fig.
34B: lateral plan view, and Fig. 34C: top plan view).

Figs. 35A to 35C are schematic views illustrating a syringe-type
spray/spout device in combination with a nasal spray/spout nozzle according
to one embodiment of the present invention (Fig. 35A: perspective view, Fig.

35B: lateral plan view, and Fig. 35C: top plan view).



Figs. 36A and 36B are schematic views illustrating a nasal rest
article according to one embodiment of the present invention (Fig. 36A:
perspective view, and Fig. 36B: top plan view).

Fig. 37 1s a schematic perspective view illustrating a state wherein a
nasal spray/spout nozzle according to the present invention has been
inserted into a human nasal cavity for purpose of administration.

Fig. 38 is a schematic view illustrating a state wherein a nasal
spray/spout nozzle according to the present invention has been inserted into
a human nasal cavity, as viewed from an opening side of the external naris.

Fig. 39is a schematic sectional view Hlustrating a state in which a
nasal spray/spout nozzle according to the present invention has been
inserted into a human nasal cavity for purpose of administration.

Fig. 40 is a schematic view illustrating an expansion of a
medicament having ejected from a nozzle exit port.

Figs. 41A and 41B are schematic views illustrating a modified
embodiment of a nose rest (Fig. 41A: top view, and Fig. 41B: lateral plan
view).

Figs. 42A and 42B are schematic views illustrating a modified
embodiment of a nose rest (Fig. 42A: top view, and Fig. 42B: lateral plan
view).

Figs. 43A to 43C are images of nasal spray/spout nozzles used in
Comparative examples (Fig. 43A: Comparative example 1, Fig. 43B:
Comparative example 2, and Fig. 43C: Comparative example 3).

Figs. 44A to 44C are images of nasal spray/spout nozzles ﬁsed in

Examples (Fig. 44A: Example 1, Fig. 44B: Example 2, and Fig. 44C:

10



Example 3).

Fig. 45 is an image of a nasal-cavity model used in a demonstration
test.

Figs. 46A and 46B are schematic views of a position and an angle
regarding a nozzle exit port in the demonstration test (Fig. 46A: an angle
@, and Fig. 46B: an angle ().

Fig. 47 is a schematic sectional view of a human nasal cavity.

MODES FOR CARRYING OUT THE INVENTION
[0014]
[Findings on which the Present Disclosure is based]

Some conventional spray/spout devices may not have a suitable
configuration in that they are not suitably used for various complex
intranasal structures. Regarding the conventional art, a nasal cavity
having a narrower space around a nasal valve may be a factor causing a
medicament to be unfavorably trapped so that the medicament may not be
sufficiently delivered to a target region, for example (see Fig 47). The
“target region” as used herein refers to a region at which a spray/spout aims
with a nasal spray/spout nozzle. For example, the target region is such a
region in the nasal cavity (i.e., intranasal region) as at least one selected
from a nasal mucosa respiratory region, a nasopharynx region, and/or an
olfactory region.

[0015] For example, when an insertion of the spray/spout nozzle of the
nasal spray/spout device is excessively shallower in the nasal cavity, there is

a possibility that the sprayed/spouted medicament is adversely trapped by
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the nasal valve or the like. On the other hand, when the insertion of the
spray/spout nozzle is excessively deeper in the nasal cavity, a width of the
medicament having ejected from the nozzle becomes adversely narrower
with respect to the nasal target region so that there is a possibility that the
medicament cannot be sufficiently delivered to a larger area of the nasal
target region.

[0016] Therefore, the inventor has attempted to come up with a more
suitable nasal spray/spout nozzle that is more suitably applicable to the
complex intranasal structure.

[0017] Hereinafter, embodiments of the present invention will be described
with reference to the accompanying drawings. The embodiments described
below are intended to embody a basic technical concept of the present
invention, and do not limit the present invention only to such embodiments
unless otherwise specified. -

In the drawings, some members having the same function as each other
may be denoted by the same reference numeral. For suitable explanation
of the main points of the present invention or easier understanding of the
present invention, the embodiments may be separately described or shown,
but a partial replacement or combination of the embodiments with each
other is possible in terms of their configuration/structure. In the following
embodiments, descriptions about matters that are common to those already
described will be omitted, and in this case only difference(s) will be
described. In particular, similar mechanisms and/or effects due to the
similar configurations/structures will be omitted so as to avoid a duplicate

explanation in each embodiment. The sizes, positional relationships, and
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the like of the member/portions illustrated in the drawings may be
exaggerated for an improved clarity of explanation.

[0018] In the following description of the embodiments, terms regarding the
directions (e.g., an “up-down direction”, a “horizontal direction (left-right
direction)”, a “drawing-depth direction (perspective direction)”, a “proximal
side”, a “distal side”, and the like) are conveniently used for ease of
understanding, and thus these terms are just for purpose of explaining the
present invention so that the present invention is not adversely limited to
them. In the accompanying drawings, similar portions/parts/members are
illustrated by use of the same or similar reference numerals.

[0019] The “up-down direction”, the “horizontal direction (left-right
direction)”, and the “drawing-depth direction (perspective direction)” as used
herein correspond to those of drawings, and thus they correspond to an up-
down direction, a horizontal direction, and a drawing-depth direction
(perspective direction) in each of the drawings, respectively. For example,
as for the “up-down direction”, a downward direction in the verticality G.e., a
direction in which gravity acts) can refer to the “downward direction” /
“lower”, and also a direction opposite to the gravity-acting direction can
refer to the “upward direction” / “upper”.

[0020] The term “lateral plan view” as used herein is based on a
form/appearance when viewed in a direction that is approximately a
perpendicular to the longitudinal direction of a nasal spray/spout nozzle.
For example, the “Jateral plan view”is based on forms/appearances as
illustrated in Figs. 1A to 1C as well as other drawings. That is, the term

“lateral plan view”1s based on a form/appearance when the nasal
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spray/spout nozzle is laterally viewed from the outside in a direction that is
approximately a perpendicular to the axis of the nasal spray/spout nozzle.
[0021] The term “fop plan view”as used herein is based on a
form/appearance when viewed from the side of a nozzle exit port of the nasal
spray/spout nozzle. For example, the “top plan view”1is based on
forms/appearances as illustrated in Figs. 2A to 2D as well as other
drawings. That is, the term “fop plan view”is based on a form/appearance
when the nasal spray/spout nozzle (the nozzle exit port thereof in particular)
is viewed from the outside in the axial direction of the nasal spray/spout
nozzle.

[0022] The term “approximately”as used herein refers to a
state/form/shape that is close to an exact state/form/shape, or close to a
complete state/form/shape as a whole. For example, the phrase
“approximately an elliptic shape”is not necessarily limited to a shape
recognized by those skilled in the art as an ellipse in a strict or exact sense,
but can include shapes that are each recognizable by those skilled in the art
as an ellipse in a non-strict or non-exact sense. For example, even in a case
where a part of the contour of a certain shape constitutes the contour of
another shape, the certain shape having such contour can also be regarded
as an ellipse as long as it can be recognized as an elliptical shape as a whole
by those skilled in the art.

[0023] The term “diameter”as used herein may mean a diameter of a circle,
an ellipse, an inscribed circle or an inscribed ellipse as a shape/form viewed
in a top plan view of an object. In this regard, the “inscribed circle” and the

“inscribed ellipse” mean a circle and ellipse having the maximum area
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inside a polygon or the like, respectively. If a plurality of dviameters are
conceivable in the view, the longest diameter selected among such plurality
of diameters can be regarded as the “diameter”in the present disclosure.
[0024] In some exemplary embodiments shown in the drawings, the term
“diameter” may refer to the circle diameter D; in a case where the object is
in a form of an exact circle (see Fig. 2A). Similarly, the term “diameter”
may refer to the ellipse longest diameter D; in a case where the object isin a
form of an ellipse (see Fig. 2B), the diameter D; of an inscribed circle in a
case where the object is in a form of a square (see Fig. 2C), and also the
longest diameter D; of an inscribed ellipse in a case where the object is in a
form of a rectangle (see Fig. 2D).

[0025]

[Features of Nasal Spray/Spout Nozzle of the Present Invention]

[0026] The nasal spray/spout nozzle for nasal administration according to
the present invention is a nozzle article for discharging a fluid material to
the outside thereof. In particular, the hasal spray/spout nozzle of the
present invention is a nozzle article for discharging the fluid material
represented by a medicament, preferably with a form of spray and/or spout
of the medicament.

[0027] The nasal spray/spout nozzle (or intranasal spray/spout nozzle)
according to the present invention comprises a tip portion provided with a
hole for ejecting as a nozzle exit port, and a nose rest capable of abutting on
a nose region located around an external naris (i.e., a nose region located
around "anterior naris"or "external nare”. In the exemplary embodiments

shown in Figs. 1A to 1C, the nasal spray/spout nozzle 10 has the tip portion
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11 provided with the nozzle exit port 11A thereof, and also the nose rest 12.
[0028] Examples of material for the nasal spray/spout nozzle according to
the present invention may include, but not limited to, a resin material, a
glass material, a metal material, a ceramic material, and the like. In a
preferred embodiment, the nasal spray/spout nozzle corresponds to a resin
product (e.g., a resin molded article).

[0029] The nasal spray/spout nozzle of the present invention may have a
hollow portion in an interior or inside of the nozzle. For example, the
hollow portion is provided in an interior or inside of the tip portion 11 in the
nasal spray/spout nozzle 10 of the present invention. Such hollow portion
is preferably in communication with the nozzle exit port. The hollow
portion provided in the interior or inside of the nasal spray/spout nozzle
may also be in communication with the outside at another nozzle side that
is opposed to the side of the nozzle exit port. In other words, the nasal
spray/spout nozzle may have its one end as an open end, the one end being
opposed to the nozzle exit port in the axial direction of the nasal spray/spout
nozzle.

[0030] As in a form of the nasal spray/spout nozzle illustrated in Fig. 1A as
well as other drawings, the tip portion 11 and the nose rest 12 are connected
to be adjacent to each other in the axial direction of the nasal spray/spout
nozzle 10, for example. The “axis” as used herein refers to a virtual
straight line passing through a center of the nasal spray/spout nozzle in a
longitudinal direction of the nozzle.

[0031] In the nasal spray/spout nozzle 10, the tip portion 11 provided with

the nozzle exit port, the nose rest 12, and a nozzle body 13 are located in

16



such sequential order. Namely, the tip portion 11, the nose rest 12 and the
nozzle body 13 are respectively provided in the nasal spray/spout nozzle
from a nozzle side closer to the nose upon use of the nozzle. These
parts/portions/members of the nozzle may each have a hollow portion in an
interior or inside thereof. For example, the tip portion 11 may be a
member/part having a hollow space in an interior thereof, in which case the
tip portion 11 has a closed end provided with the nozzle exit port, and an
open end that is opposed to the closed end. The nozzle body 13 may also be
a member/part having a hollow space in an interior thereof, in which case
the nozzle body 13 has open ends as its both ends that are opposed to each
other. The nose rest 12 may be a member/part having, for example, a ring
shape as a whole such that it has a hollow space inside thereof.
Alternatively, the nose rest 12 may be a member/part having a partial ring
shape such that it has a hollow space inside thereof with a part of the ring
shape removed.

[0032] The tip portion 11 having the nozzle exit port, the nose rest 12, and

~ the nozzle body 13 may be integrated with each other to provide the nasal
spray/spout nozzle 10 (see Fig. 1A as well as other drawings). As can be
seen from the forms of the nozzles shown in Fig. 1A as well as other
drawings, the nose rest 12 may be regarded as a part, member or portion
that is additionally provided with respect to the periphery of the tip portion
11 and/or nozzle body 13. The tip portion 11 and the nozzle body 13 may be
regarded together as a single member/part in the nozzle such that they are
in an integrated form with each other. For example, the single

member/part, which in itself provides the tip portion 11 and the nozzle body
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13, may be a cylindrical member/part having a hollow space in an interior
thereof. In this regard, the nose rest 12 may be provided with respect to
such single member/part of the tip portion and nozzle body. For example, a
protruberance can be provided as the nose rest 12 on the outer peripheral
face of the integrated single member/part of the tip portion 11 and nozzle
body 13.

[0033] In the nasal spray/spout nozzle 10, the tip portion 11 extends from
the nose rest 12 in the axial direction of the nasal spray/spout nozzle 10 (see
Fig. 1A as well as other drawings). The nose rest 12 extends or protrudes
outward such that it forms an angle with respect to the axis of the nasal
spray/spout nozzle 10 (see Fig. 4 as well as other drawings). The “outward”
as used herein corresponds to, for example, a radial direction that is
approximately perpendicular to the axis of the nasal spray/spout nozzle 10.
[0034] At least a part of the nose rest 12 is capable of abutting on the nose
region around the external naris. This makes it possible to stabilize the
nasal spray/spout nozzle more suitably during its use such that a
medicament delivery onto a target site of the nasal cavity can be improved.
For example, the nasal spray/spout nozzle of the present invention can
improve a delivery rate of the medicament delivered onto the nasal target
site. While not wishing to be bound by any theory, such improved nozzle
performance in terms of the medicament delivery can be due to a more
suitable fixation or stabilization of an orientation of the nasal spray/spout
nozzle during the use thereof, such as the more suitable fixation or
stabilization of an angle of the nozzle (more specifically a nozzle angle

formed with respect to a plane parallel or perpendicular to the nasal
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septum), and/or the more suitable fixation or stabilization of an insertion
length of the tip portion of the nasal spray/spout nozzle into the nasal
cavity.

[0035] In a preferred embodiment, the nose rest 12 can desirably restrict an
inserted portion of the nasal spray/spout nozzle 10 into the nasal cavity to
be almost only the tip portion 11. In other words, an insertion length of the
nasal spray/spout nozzle 10, which is to be inserted into the nasal cavity,
can be suitably set to be almost the same length as the length of the tip
portion 11 (i.e., the length "L"). Thus, the nozzle exit port 11A can be
appropriately positioned within the nasal cavity upon use of the nozzle.

This means that an insertion depth regarding the nozzle exit port within the
nasal cavity can be set as an appropriate one. Accordingly, with the nasal
spray/spout nozzle of the present invention, the more suitable delivery of the
medicament onto the target region can be achieved despite the fact that the
nose has a complex intranasal structure. For example, by bringing at least
a part of the nose rest into contact with the nose region located around the
external naris, an inserted position of the nozzle exit port in the nasal cavity
can be more appropriately set. Therefore, the medicament can be suitably
delivered with the insertion of the nozzle being not excessively shallow or
deep in the nasal cavity, which can lead to a facilitated delivery of the
medicament to a larger area of the nasal target region.

[0036] The “nozzle”used herein is like what can define an orientation of a
liquid substance, preferably what can define a flow direction of a
medicament (e.g., a liquid agent or a gel agent), and thus is like what can

discharge (e.g., spray and/or spout) the liquid substance such as the
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medicament from a hole provided at the tip thereof. Accordingly, it is
preferred that the nozzle according to the present invention has a hollow
portion in an interior thereof, and such hollow portion is in communication
with a tip hole of the nozzle. The hollow portion of the nozzle can also be in
communication with an open end of the nozzle. As such, the nozzle may be
referred to also as a “spout” (or ‘spout article ”/‘6pout member”), a “member
for spraying/spouting a medicament”, a “member for spray/spout”, or the
like.

[0037] The “nose region around an external naris”as used herein refers to a
nose area that is located around the external naris (see Figs. 38 and 47
especially as for the “external naris’). For example, the “the nose region
around an external naris” refers to at least one selected from the group
consisting of a nasal apex, a nasal columella, a nasal ala, an area under the
nose (“Shokuroku”in Japanese that can refer to an area between nose and
mouth), a wall surface of internal naris, and the like.

[0038] The term “abut”/ “abutting” as used herein refers to a contacting
preferably with a pressing mode. Examples of the “abut”/ “abutting” as
used herein include at least one selected from the group consisting of

» «

“contacting with a push mode”, “contacting with a slide and subsequent stop

bE 14 2«

mode”, “contacting with a hook mode”, “contacting with an engage mode”

and the like.

[0039] The term “#ip portion” as used herein refers to a portion of the nasal
spray/spout nozzle, the portion being able to be inserted into a nasal cavity.
The tip portion 11 may be positioned in the nasal spray/spout nozzle 10 at

the proximal side of the nozzle. It is preferred that the tip portion 11 at
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least has its diameter that is smaller than the external naris (see Fig. 1A as
well as other drawings).

[0040] In a top plan view of the nasal spray/spout nozzle 10, a width
dimension of the tip portion 11 (e.g., the diameter D3 as illustrated in Fig.
,2A) may be 3 mm or more and 10 mm or less. The tip portion having the
diameter D2 of 3 mm or more can ensure a sufficient diameter for the nozzle
exit port. While on the other hand, the tip portion having the diameter D»
of 10 mm or less makes it easier to prevent the tip portion 11 from making
an undesirable contact with the wall surface of the internal naris upon
insertion of the nasal spray/spout nozzle into the nasal cavity. The
diameter Dz of the tip portion 11 is preferably 3 mm or more and 9 mm.or
less, and for example 3 mm or more and 7 mm or less.

[0041] The “diameter D2”as used herein may be regarded as an average
diameter of the tip portion 11, the average diameter being one obtained by
averaging diameters in the axial direction of the nasal spray/spout nozzle
10. For example, the “diameter D2”is an average value of diameters given
at any three points of the tip portion 11 along the axis of the nozzle.

[0042] A diameter of a face having the nozzle exit port 11A (e.g., a diameter
of a proximal end surface of the nasal spray/spout nozzle 10) may be the
smallest in the tip portion 11. In this regard, the diameter of the face
provided with the nozzle exit port 11A may be 3 mm or more and 10 mm or
less, 3 mm or more and 9 mm or less, or 3.5 mm or more and 8.5 mm or less,
for example. Such dimensions of the proximal end face can facilitate a
smooth insertion of the tip portion upon inserting the nozzle into the nasal

cavity, which can eventually lead to an improved performance of the nozzle
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in terms of the medicament delivery.

[0043] In a top plan view of the nasal spray/spout nozzle 10, a diameter of
the nozzle exit port 11A (e.g., a diameter D3 as illustrated in Fig. 2A) may be
0.15 mm or more and 0.60 mm or less. Setting the diameter D3 within such
range can facilitate enabling an ejection angle of the medicament from the
nozzle to be more appropriate. The diameter D3 of the nozzle exit port 11A
is preferably 0.20 mm or more and 0.45 mm or less, and for example 0.25
mm or more and 0.30 mm or less.

[0044] In a lateral plan view of the nasal spray/spout nozzle 10, the tip
portion 11 has a length dimension “L” as shown in Fig. 1A. The “Jength
dimension L” as used herein refers to a length dimension of the tip portion
in the axial direction of the tip portion 11. That is, the “Jength dimension
L”herein refers to a longitudinal dimension of the tip portion 11. More
specifically, the “length dimension L” corresponds to a length from a
proximal end of the nose rest 12 to the face provided with the nozzle exit
port 11A. With reference to Fig. 6A, the “length dimension L”is a length
extending from the tip end of the nasal spray/spout nozzle 10 (i.e., a nozzle
end surface) to an end 12E of the nose rest 12 (i.e., the proximal end of the
nose rest) in the axial direction of the nozzle.

[0045] In a lateral plan view of the nasal spray/spout nozzle 10, the length
dimension L of the tip portion 11 in the axial direction of the nozzle may be
5 mm or more and 30 mm or less (see Fig. 1A as well as other drawings).
The length dimension of 5 mm or more regarding the tip portion can
facilitate reducing an undesirably trapped amount of the medicament to be

trapped by the nasal valve or the like. The length dimension of 30 mm or
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less regarding the tip portion can facilitate an increase in the spray/spout
width of the medicament to be ejected from the nozzle toward the target
region, and thereby making it possible to suitably deliver the medicament
over a larger area of the target region. The length dimension of the tip
portion is preferably 7 mm or more and 25 mm or less, and for example 10
mm or more and 25 mm or less, 7 mm or more and 18 mm or less, 8 mm or
more and 17 mm or less, 9 mm or more and 16 mm or less, or 10 mm or
more and 15 mm or less.

[0046] The tip portion may have any form as long as it can be inserted into
the nasal cavity. For example, the tip portion may have approximately a
cylindrical shape. The tip portion may also have approximately a conical
shape that is tapered toward the proximal end of the tip portion G.e.,
approximately a conical shape that is tapered toward the nozzle exit port).
The proximal end of the tip portion may be rounded so as to reduce a pain
attributed to the contact of the tip portion with the wall surface of the
internal naris. In this regard, such end of the tip portion may have a
chamfered shape.

[0047] The term “nose rest”as used herein refers to a member/part
provided as a portion of the nasal spray/spout nozzle, the portion being
capable of abutting on the nose region around the external naris. More
specifically, the nose rest refers to a member including a nozzle portion
capable of abutting onto the nose region located around the external naris
upon insertion of the nozzle into the external naris with the tip portion
thereof being firstly inserted thereinto. The nose rest according to the

present invention can be a member/part that protrudes or extends outward
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such that at least a part thereof is capable of abutting on the nose region
around the external naris. The nose rest may be referred to also as a
"nose-insertion stopper" or the like. It is preferred that the nose rest is a
nozzle portion or member capable of abutting onto the nose region located
around the external naris such that the inserted nasal spray/spout nozzle
cannot be further inserted deeper into the nasal cavity.

[0048] The nose rest 12 may be positioned at the more distal side in the
nasal spray/spout nozzle 10 than the tip portion 11 (see Fig. 1A as well as
other drawings). That is, the nose rest 12 may be provided at a position
farther from the nose holes than the tip portion 11 in the nasal spray/spout
nozzle at a point in time when the nasal spray/spout nozzle is used. More
specifically, as shown in certain figures of the present application, the nose
rest 12 may be provided to be adjacent to the tip portion 11 while the nose
rest 12 is positioned at the more distal side than the tip portion 11. The
nose rest 12 may also be provided to be directly or indirectly connected to
the tip portion 11 while the nose rest 12 is positioned at the more distal side
than the tip portion 11. The nose rest may be a member or part integrated
with the tip portion in the nasal spray/spout nozzle. Alternatively, the
nose rest may be provided as a separate member or a separate part, in
which case it can be attached to the tip portion so as to provide the nasal
spray/spout nozzle. In a case where the tip portion and the nose rest are
provided as an integrated member or part with each other, the tip portion
and the nose rest may be made of the same material as each other, or may
be made of different materials from each other.

[0049] The nose rest 12 may have any form as long as at least a part of the
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nose rest is capable of abutting onto the nose region around the external
naris. That is, the nose rest 12 may have any form as long as it can make
contact with the nose region located around the external naris so that they
press against each other upon inserting the nasal spray/spout nozzle 10 into
the nasal cavity, followed by further insertion of the nasal spray/spout
nozzle 10 is inhibited due to such pressing against. In a preferred
embodiment, only a part of the nose rest may be capable of pressing against
the nose region located around the external naris. That is, the nose rest
may protrude or extend outward such that only a part of the nose rest is
capable of abutting onto the nose region located around the external naris.
With only a part of the nose rest pressing against the nose region located
around the external naris during use of the nozzle, an orientation and/or
angle of the nasal spray/spout nozzle 10 can be facilitated to be suitably
adjusted while a prevention of the further insertion of the nasal spray/spout
nozzle 10 into the nasal cavity is suitably kept.

[0050] In one embodiment of the present invention, an outer contour of the
nose rest 12 may surround at least a part of an outer contour of the tip
portion 11 in a top plan view of the nasal spray/spout nozzle 10. For
example, in a top plan view of the nasal spray/spout nozzle 10, a contour of
the nose rest 12 (particularly an outer contour of the nose rest 12) is
positioned to surround a contour of the tip portion 11 (particularly an outer
contour of the tip portion 11). See Figs. 1A, 2A to 2D and 3A to 3D. For
example, in the nasal spray/spout nozzle 10, the nose rest 12 may extend
outward such that the nose rest has approximately a projecting shape or a

flange shape.
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[0051] Such configuration/form of the nasal spray/spout nozzle can
facilitate a further increase in a contact area between the at least a part of
the nose rest and the nose region located around the external naris at a
point in time when the nozzle is used. Thus, the nasal spray/spout nozzle
can be more firmly positioned with respect to the external naris during the
use of the nozzle, and thereby the inserted position of the nozzle exit port
can be more suitably ensured.

[0052] In a top plan view of the nasal spray/spout nozzle 10, the nose rest
12 may have approximately a circular shape, approximately an elliptic
shape, a polygonal shape, a chamfered polygonal shape, or the like. With
respect to each of approximately the circular shape, approximately the
elliptic shape, the polygonal shape and the chamfered polygonal shape, the
nose rest 12 may also have a modified shape in which a part thereof is cut
out therefrom. Further, with respect to each of approximately the circular
shape, approximately the elliptic shape, the polygonal shape and the
chamfered polygonal shape, the nose rest 12 may also have such a modified
shape that a nozzle position/axis is eccentric from the center of such shape.
See Figs. 3A to 3D as well as Figs. 2A to 2D. From another standpoint, the
nose rest may have approximately a flat plate shape, approximately a disk
shape, approximately a dome-like shape, approximately a conical shape,
approximately an elliptical cone shape, or other different shapes in a
perspective view and/or lateral plan view of the nasal spray/spout nozzle.
[0053] In one embodiment of the present invention, the nose rest 12 may
have approximately an elliptic shape in a top plan view of the nasal

spray/spout nozzle 10 (see Fig. 2B). That is, in a top plan view of the nasal
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spray/spout nozzle 10, the nose rest 12 has such a shape that it largely
protrudes in the two opposing directions. For example, the nose rest may
have approximately a dome-like shape or approximately an elliptical cone
shape.

[0054] Such configuration/form of the nasal spray/spout nozzle allows the
nose rest to more easily conform to a shape/form of the nose region around
the external naris during the use of the nozzle. This can further improve
an abutting performance of the rest with respect to the nose region located
around the external naris, and can also furfher improve a handling
performance of the nasal spray/spout nozzle.

[0055] In a top plan view of the nasal spray/spout nozzle 10, a width
dimension of the nose rest 12 (e.g., the diameter D; as illustrated in Figs. 2A
to 2D) may be 10 mm or more and 50 mm or less. The diameter of 10 mm
or more regarding the nose rest can facilitate the improvement of the
abutting performance of the nose rest with respect to the external naris
region. While on the other hand, the diameter of 50 mm or less of the nose
rest can facilitate the improved handling of the nasal spray/spout nozzle 10.
The diameter D; of the nose rest 12 may be 12 mm or more and 40 mm or
less, and for example 15 mm or more and 30 mm or less.

[0056] The “diameter D;”as used herein may be regarded as the longest
width dimension of the nose rest 12, and for example the longest diameter of
the nose rest 12. In this regard, the diameter D; may refer to a diameter of
a circle, an ellipse, an inscribed circle, or an inscribed ellipse in a top plan
view of the nose rest 12.

[0057] Alternatively, the nose rest 12 may have a shape capable of such
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abutment as if it can be hooked over the nasal region regarding the external
naris. For example, the nose rest 12 may have an uneven shape,
approximately a shape of "club with one claw" ("Jitte"in Japanese),
approximately a shape of forceps, approximately a shape of a clip, or the like
(see Figs. 1B and 10).

[0058] Figs. 4 to 17 illustrate various embodiments of the nasal spray/spout
nozzle according to the present invention. Specifically, Figs. 4 and 5 each
illustrate the nasal spray/spout nozzle to be used for a syringe-type
spray/spout device. Figs. 6 to 13 and Figs. 15 to 17 each illustrate the
nasal spray/spout nozzle to be used for an upper exhaust airless-type
spray/spout device.

[0059] In one embodiment of the present invention, the nose rest 12 may
have a reducing portion that reduces a diameter of the nose rest 12 toward
the nozzle exit port 11A (see Fig. 4B as well as other drawings). The nose
rest may gradually reduce its diameter dimension toward the nozzle exit
port, or may reduce its diameter dimension toward the nozzle exit port in a
stepwise manner. In an exemplary embodiment shown in Fig. 4B as well
as those of other drawings, the nose rest at least has a part/portion that
gradually reduces its diameter dimension toward the nozzle exit port. For
example, the nose rest at least has a part/portion that gradually reduces its
width dimension as a whole. Such configuration/form of the nose rest can
facilitate a further increase in the contact area between the nose rest and
the nose region located around the external naris at a point in time when
the nose rest abuts onto the nose region. In addition, when the nasal

spray/spout nozzle 10 is inserted into the nasal cavity, it can be made
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possible for the reducing portion (i.e., the portion in which the reducing
diameter of the nose rest is provided) to more suitably fit the wall surface of
the internal naris.

[0060] That is, the nasal spray/spout nozzle 10 can more reliably press
against the wall surface of the internal naris during the use of the nozzle
due to the presence of the reducing portion of the nose rest 12. In this case,
the inserted position and orientation of the nozzle exit port 11A are
facilitated to be more suitably ensured. In addition, it is possible to
mitigate an undesirable impact generated on the wall surface of the internal
naris upon inserting the nasal spray/spout nozzle 10 into the nasal cavity,
and thereby making it easier to reduce the discomfort such as a pain
generated in a user (e.g., a patient).

[0061] In one embodiment of the present invention, the tip portion may at
least have a taper part that is gradually tapered toward the nozzle exit port.
For example, the tip portion 11 may have such a shape that it is gradually
tapered toward the nozzle exit port 11A, as shown in Fig. 6B. Such
configuration/form of the tip portion can facilitate preventing the tip portion
11 from making an undesirable contact with the wall surface of the internal
naris upon inserting the nasal spray/spout nozzle 10 into the nasal cavity.
[0062] The tip portion 11, the nose rest 12 and/or the like may each have a
lateral plan view in which the reducing diameter thereof can be recognized.
For example, the tip portion 11, the nose rest 12 and/or the like may each
have such a lateral plan view that the diameter thereof can be recognized to
be reduced linearly (or increased linearly), the diameter thereof can be

recognized to be reduced in a curved manner (or increased in the curved
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manner), the diameter thereof can be recognized to be reduced in a stepwise
manner (or increased in the stepwise manner), or the diameter thereof can
be recognized to be reduced in a mixed manner of linear and curve (or to be
increased in the mixed manner of linear and curve). As for an exemplary
embodiment shown in Fig. 6, a degree of reduction in diameter of the nose
rest 12 (e.g., a degree of gradual reduction in diameter of the nose rest 12)
may be larger than a degree of reduction in diameter of the tip portion 11.
In other words, the nose rest 12 may form a smaller angle with respect to a
plane perpendicular to the axis of the nasal spray/spout nozzle 10 than that
of the tip portion 11.

[0063] In the nasal spray/spout nozzle 10 to be used in a syringe-type
spray/spout device, the nozzle body 13 may be provided with a protrusion 13’
for connecting with a syringe (see Fig. 4). Alternatively, the nozzle body 13
of the nasal spray/spout nozzle 10 may not be provided with such protrusion
(see Fig. 5). When the improved handling is considered to some higher
degree, it may be preferable to provide the nasal spray/spout nozzle 10 with
the protrusion 13’ for connecting with the syringe. A diameter dimension
of the protrusion 13’ is 5 mm or more and 1ess than 15 mm, for example.

As illustrated in Fig. 4, the protrusion 13’ for connecting with the syringe
may be provided at a lower end of the body of the nasal spray/spout nozzle
10. That is, the protrusion, which can serve for connecting with the
syringe, may be provided at a distal end of the nasal spray/spout nozzle.
[0064] In one embodiment of the present invention, the nose rest 12 may
have approximately an elliptic shape (see Fig. 7). That is, the nose rest 12

has approximately an elliptic shape in a top plan view of the nasal
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spray/spout nozzle. This configuration/form of the nose rest allows the nose
rest 12 to more easily fit the nose region around the external naris (in
particular, the nasal ala, the nasal columella, and/or the area under the
nose) upon the insertion of the nasal spray/spout nozzle 10 into the nasal
cavity.

[0065] In one embodiment of the present invention, the nose rest 12 may
have approximately a petal shape (see Figs. 8 and 9). When the nasal
spray/spout nozzle 10 is inserted into the nasal cavity, this
configuration/form of the nose rest 12 allows the nose rest to be more easily
hooked over the ala of one nasal cavity into which the nozzle is inserted, and
also hooked over the wall surface of the internal naris at the side of the
other nasal cavity.

[0066] The tip of the nose rest 12 having approximately the petal shape
may be curved/bent toward the nozzle exit port 11A (see Fig. 9). With this
configuration/form of the nose rest, when the nasal spray/spout nozzle 10 is
inserted into the nasal cavity, the nose rest 12 is further facilitated to be
hooked over the ala of one nasal cavity into which the nozzle is inserted, and
also hooked over the wall surface of the internal naris at the side of the
other nasal cavity.

[0067] In one embodiment of the present invention, the nose rest 12 and the
nozzle body 13 may not be in a step form (see Fig. 10). That is, an outer
surface of the nose rest 12 and an outer surface of the nozzle body 13 may be
integrally continuous to each other. This can mean that the outer surface
of the nose rest 12 may be flush with the outer surface of the nozzle body 13.

Such configuration/form regarding the nose rest and the nozzle body can
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simplify a manufacturing process of the nozzle. For example, the nasal
spray/spout nozzle can be facilitated to be manufactured through an integral
molding process.

[0068] In one embodiment of the present invéntion, the nose rest 12 may be
a member/part that is removable from the nasal spray/spout nozzle 10 (see
Fig. 11 for example). That is, the nose rest 12 may be detachable from the
nasal spray/spout nozzle 10 and/or attachable thereto. With this
configuration/form of the nozzle, the nose rest 12 can be separately produced
in manufacture of the nasal spray/spout nozzle 10. Further, with this
configuration/form of the nozzle, the shape of the nose rest can be
appropriately customized in accordance with each individual nose of users.
The removable nose rest 12 may be made of a resin material. The
removable nose rest 12 and the tip portion 11 may be made of different
materials (e.g., different resin materials) from each other. In this case, for
example, the nose rest 12 can be made of a material that has more
cushioning characteristics. For example, the nose rest 12 can be made of a
soft resin material or an elastomer material.

[0069] In one embodiment of the present invention, the nose rest may
include a relatively steep face and a relatively non-steep face. For example,
as shown in Figs. 12B and 13B, the nose rest 12 may have a reducing
portion that reduces a diameter of the nose rest 12 toward the nozzle exit
port 11A, and such reducing portion may include the relatively steep face
and the relatively non-steep face. ‘That is, a degree of inclination of a rest
surface may be locally different in the nose rest.

[0070] The nose rest 12 may have its contour that gradually changes
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toward the tip portion 11 in a lateral plan view of the nasal spray/spout
nozzle 10, in which case such contour may include a part where the gradual
change is relatively large and also a part where the gradual change is
relatively small (see Figs. 12B and 13B).

[0071] As for each of exemplary embodiments shown in Figs. 12B and 13B,
the nose rest 12 includes a relatively steep face 12S; and a relatively gentle
face 12S2. More specifically, the inclined face 12S; forms an angle 6; with
respect to a plane perpendicular to the axis of the nasal spray/spout nozzle
10 (i.e., with respect to the horizontal plane), and the inclined face 12S2
forms an angle 81’ with respect to such plane, i.e., the horizontal plane.
That is, the angle 0; is formed by V-V’ and W1-W/’, and the angle 61 is
formed by V-V’ and Wo-W2’ in Figs. 12B and 13B. In this regard, the angle
01 may be larger than the angle 0;’.

[0072] By allowing the inclined face 12S2 or 12S; to abut onto the nose
region around the external naris, the ejection direction/orientation (or angle)
of the nozzle exit port can be adjusted for various target regions upon the
insertion of the nasal épray/spout nozzle into the nasal cavity. In this
regard, the angle 0.’ regarding the inclined face 12S; or the angle 6:
regarding the inclined face 12S; (see Figs. 12B and 13B) may be adjusted in
order for the ejection direction/orientation of the nozzle exit port 11A to be
more suitable for various target regions.

[0073] Just as an example, the relatively gently inclined face 1282 as
described above may be one capable of abutting onto a particular nose
region of and/or near the area under the nose (i.e., onto the area under the

nose, and/or onto a particular part of the nasal columella and/or the nasal
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alae, the particular part being located closer to the area under the nose), or
may be one capable of abutting onto a particular nose region of and/or near
a nasal apex (i.e., onto the nasal apex, and/or a particular part of the nasal
columella and/or the nasal ala, the particular part being located closer to the
nasal apex) See Fig. 47 as well as other drawings as for the “area under
the nose’, “nasal apeXx’, etc.

[0074] In a case where the target region at which a spray/spout aims by the
nasal spray/spout nozzle is a respiratory region or an olfactory region, the
angle 61" may be for example 5° or more and 20° or less. For example, in a
case where the target region is the respiratory region, it is preferable to
allow the relatively gently inclined face 12S2 to abut onto the particular
region of and/or near the area under the nose. For example, in a case
where the target region is the olfactory region, it is preferable to allow the
relatively gently inclined face 12Ss to abut onto the particular region of
and/or near the nasal apex.

[0075] In one embodiment of the present invention, the nose rest 12 may
have a difference in its local thickness. For example, due to the relatively
steep inclined face, the relatively non-steep inclined face and the like, the
nose rest 12 may have both a relatively thin portion and a relatively thick
portion. This can mean that the nose rest 12 does not have a point-
symmetrical thickness feature from the plan viewpoint of the nasal
spray/spout nozzle 10.

[0076] By allowing the nose rest having such difference in its local
thickness to abut onto the nose region around the external naris, the

ejection direction/orientation (or angle) of the nozzle exit port is facilitated
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to be controlled for various target regions upon the insertion of the nasal
spray/spout nozzle into the nasal cavity. In this regard, such local
thickness difference of the nose rest may be adjusted in order for the
ejection direction/orientation of the nozzle exit port to be more suitable for
various target regions.

[0077] That is, when the relatively thin portion or relatively thick portion of
the nose rest 12 is allowed to abut onto the nose region around the external
naris, the target region for which the spray/spout is performed by the nasal
spray/spout nozzle can be more desirably set due to a relationship between
the “thin or thick portion” of the nose rest and a “contact region of the thin
or thick portion of the nose rest with the nose region located around the
external naris” (see Figs. 14A to 14D, particularly Figs. 14B to 14D). Just
as an example, when the relatively thin portion of the nose rest 12 is
allowed to abut onto the area under the nose or the periphery of thereof, the
nasal spray/spout nozzle can be more easily inserted in its orientation closer
to the perpendicular to the horizon. This makes it possible for the olfactory
region to be preferably set as the target region at which the spray/spout
aims by the nasal spray/spout nozzle. On the other hand, when the
relatively thick portion of the nose rest 12 is allowed to abut onto the area
under the nose or the periphery thereof, the nasal spray/spout nozzle can be
more easily inserted in its more. horizontal orientation, i.e., in a more
parallel orientation with respect to the ground. This makes it possible for
the nasopharynx region to be preferably set as the target region at which
the spray/spout aims by the nasal spray/spout nozzle.

[0078] The nose rest 12 with its difference in local thickness can take
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various forms. For example, the nose rest 12 with its difference in local
thickness can have each of forms as shown in Fig. 15. That is, the nose rest
12 with its local thickness difference may have such a form that a part of
the contour of the nose rest in a lateral plan view of each of Figs. 12 and 13
has been removed. More specifically, the nose rest 12 with its local
thickness difference may have such a form that at least a part of the contour
of the relatively thick portion in a lateral plan view has been removed from
the contour as illustrated in each of Figs. 12 and 13. With the nose rest as
shown in Fig. 15, the nasal spray/spout nozzle can be more suitably inserted
into the nasal cavity. Alternatively, with the nose rest as shown in Fig. 15,
the relatively thin portion of the nose rest can be allowed to ﬁlore suitably
abut onto the desired nose region around the external naris (see Figs. 14C
and 14D).

[0079] In one embodiment of the present invention, an ejection direction of
the nozzle exit port 11A may form an angle 92 or 83 with respect to the axis
of the nasal spray/spout nozzle 10 (see Figs. 16 and 17). More specifically,
an axis X-X’ of the nasal spray/spout nozzle 10, and a normal line Y-Y’ to a
nozzle plane that defines the nozzle exit port 11A (i.e., the ejection direction
of the nozzle exit port 11A) may form such angle 2 or 0s.

[0080] The normal line Y-Y to the nozzle plane which defines the nozzle
exit port 11A may form the angle 62 with respect to the axis X-X’ of the
nasal spray/spout nozzle 10 due to a curved or bent tip portion 11 (see Figs.
16A and 16B). The ‘“curved”or “bent”used herein may refer to an
embodiment wherein the tip portion is already in the curved or bent form.

Alternatively, the “curved”or “bent”used herein may refer to another
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embodiment wherein the tip portion is capable of being curved or bent at
any time for use of the nozzle.

[0081] Alternatively, the normal line Y-Y’ to the plane which defines the
nozzle exit port 11A may form the angle 63 with respect to the axis X-X’ of
the nasal spray/spout nozzle 10 by an oblique arrangement of the nozzle exit
port 11A itself (see Fig. 17).

[0082] Each of the angles 02 and 03 (see Figs. 16B and 17) may be defined
such that it is given by the nozzle axis and a particular direction in which
an abutment part of the nose rest 12 to be able to abut onto the nose region
located around the external naris faces (e.g., the direction in which the
abutment part 15 of the nose rest faces in Fig. 16A). In other words, the
angles 02 and 03 may be each defined with respect to the up-down direction
of Figs. 16B and 17. This makes it easier to suitably deliver the
medicament to the target region having various intranasal structures.
[0083] In the above embodiment, the angles 02 and 03 are each preferably 5°
or more and 15° or less in a case where the target region at which the
spray/spout aims by the nozzle is the respiratory region or the olfactory
region. Especially in a case where the target region is the respiratory
region, it is preferable to allow a part of the nose rest, which part is
positioned closer to an opening direction/ejection direction of the nozzle exit
port (e.g., closer to the right-sided part of the nose rest in Fig. 16B), to abut
onto the nose region around the external naris. While on the other hand,
especially in a case where the target region is the olfactory region, it is
preferable to allow a part of the nose rest, which part is positioned closer to

the side opposite to the opening direction/ejection direction of the nozzle exit
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port (e.g., closer to the left-sided part of the nose rest in Fig. 16B) to abut
onto the nose region around the external naris.

[0084] In a case where the target region is the nasopharynx region, the
angles 02 and 03 may be each 5° or more and 15° or less. In this regard, for
example, it is preferable to allow a part of the nose rest, which part is
positioned closer to the opening direction/ejection direction of the nozzle exit
port, to abut onto the nose region around the external naris.

[0085] Each of the angles 02 and 93 (see Figs. 16B and 17) may be defined
such that it is given by the nozzle axis and a particular direction that is
approximately perpendicular to the direction in which an abutment part of
the nose rest 12 to be able to abut onto the nose region located around the
external naris faces. In other words, the angles 62 and 63 may be each
defined with respect to the drawing-depth direction of Figs. 16B and 17.
This also makes it easier to suitably deliver the medicament to the target
region having the intranasal structure. In particular, it is possible to more
suitably prevent the medicament from being adversely ejected from the
nozzle toward the nasal septum or alar.

[0086] In such embodiment, the angles 62 and 63 may be each 5° or more
and 15° or less. In this regard, it is preferable to allow a part of the nose
rest, which part is positioned closer to the direction approximately
perpendicular to the opening direction/ejection direction of the nozzle exit
port (e.g., closer to the drawing depth-sided part of the nose rest in Fig.
16B), to abut onto the nose region around the external naris.

[0087] In order to prevent a misuse of the nozzle, the nasal spray/spout

nozzle may have a fit surface or a directive marker. As for the fit surface,
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it may be provided to fit the nose region around the external naris upon the
insertion of the nasal spray/spout nozzle into the external naris. The fit
surfacel5 or the directive marker 15 may be provided at any position of the
nasal spray/spout nozzle 10. For example, the fit surface 15 or the
directive marker 15 may be provided in the nose rest 12 (see Figs. 13, 16,
and 17).

[0088] In one embodiment of the present invention, the fit surface may be
in a form of a notch (i.e., a cutout form) or in a form of a contact plate. In
other words, the nose rest may have the notch or plate for contacting or
fitting the nose region located around the external naris.

[0089] The notch may be in any form as long as it can fit the nose region
around the external haris (e.g., the nasal columella, the nasal ala, or the
area under the nose). For example, the notch 15 may serve as adapting to
the shape/form of the nasal ala, the nasal columella, or the area under the
nose (see Fig. 13).

[0090] For example in a case where the nose rest has approximately an
elliptic shape ih a top plan view, the nose rest with the notch being provided
may have such a shape that a part of a contour of approxiniately the
elliptical shape has been cut out as compared with an original shape as the
ellipse. Examples of a surface provided by the notch (e.g., a surface 15a in
Fig. 13) in the nose rest may include a flat surface and/or a curved surface.
For example, the “notch” may correspond to having a form of a “concave”, a
“U-shaped portion” or the like.

[0091] The contact plate may also be in any form as long as it can fit the

nose region around the external naris. For example, the contact plate 15
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may serve as adapting to the shape/form of the nasal ala, the nasal
columella, or the area under the nose (see Fig. 16).

[0092] The “contact plate” may itself have a concave shape, a U-shape or
the like, for example. Due to the presence of the contact plate, a part of the
outer contour of the nose rest may be provided as the concave contour, the
U-shaped contour or the like. As the contact plate, a separate member
(e.g., a member made of an elastomer material) may be attached to the nose
rest.

[0093] In one embodiment of the present invention, in a top plan view of the
nasal spray/spout nozzle, an axis of the tip portion 11 and a center of the
nose rest 12 may have an eccentric relationship with each other such that
the axis of the tip portion 11 and the center of the nose rest 12 are offset
from each other (or such that they are not aligned with each other). See
Figs. 18A to 18D. That is, the nose rest may be provided to be eccentric
with respect to the axis of the nasal spray/spout nozzle. The “center”as
used herein may be, for example, a barycenter (e.g., gravity center) of the
nose rest. For example, this center of the nose rest may be a point
corresponding to the middle point of each of the two width dimensions that
are perpendicular to each other in a top plan view (see Figs. 18A to 18D).

In fhis embodiment, a rest part at one side of the nose rest 12 located
around the tip portion 11 may extend relatively wider or larger than that of
the other side. For example, as shown in Figs. 18A to 18D, a rest region at
one side of the nose rest 12 may extend relatively wider or larger than a rest
region at the other side of the nose rest 12, the one side and the other side

being opposed to each other (or faced with each other). As for the

40



embodiments shown in Figs. 18B and 18C, in a top plan view of the nasal
spray/spout nozzle, a longer-sided region 12Mi, which extends at one of
longer sides of the nose rest, may be larger or wider than a longer-sided
region 12N, which extends at the other of longer sides of the nose rest, the
longer-sided region 12ML, and the longer-sided region 12Ny being opposed to
each other across a virtual line where the axis of the tip portion 11 passes.
This means that one region of the nose rest and the other region thereof
may be different in size from each other, the one region and the other region
facing each other across the tip portion. Such size may correspond to a size
of a flattened portion of the nose rest, for example. As for each of
exemplary embodiments shown in Figs. 18A to 18D, a wider portion 12M
having a relatively large width dimension and a narrower portion 12N
having a relatively small width dimension are provided in the nose rest. In
such nose rest, a desired orientation/angle of the tip portion can be more
easily ensured when the nasal spray/spout nozzle is allowed to abut onto the
nose region around the external naris. That 1s, the orientation/angle
characteristics of the nasal spray/spout nozzle during the use thereof can be
improved. For example, when the nose rest is used such that the wider
portion 12M of the nose rest is oriented as an upper side of the nose rest
(e.g., such that the wider portion 12M of the nose rest becomes closer to the
nasal apex), the nasal spray/spout nozzle can be more easily disposed in
such a manner that the tip portion of the nose rest becomes more erected,
that is, in such a manner that the angle “a” of Fig. 46A becomes larger. See
Fig. 22A. This can lead to a facilitated spray/spout of the medicament onto

an upper nasal region in the nasal cavity (e.g., the olfactory region). -On
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the other hand, when the nose rest is used such that the wider portion 12M
of the nose rest is oriented as a lower side of the rest (e.g., such that the
wider portion 12M becomes closer to the area under the nose), the nasal
spray/spout nozzle can be more easily disposed in such a manner that the
tip portion becomes laid further, that is, in such a manner that the angle “a”
of Fig. 46A becomes smaller. See Fig. 22B. This can lead to a facilitated
spray/spout of the medicament onto a lower or deeper nasal region of the
nasal cavity (e.g., the nasopharynx region).

[0094] In one embodiment of the present invention, an outer contour of the
tip portion may have a non-surround part in which a part of the outer
contour of the tip portion is not surrounded by an outer contour of the nose
rest in a top plan view of the nasal spray/spout nozzle. That is, the nose
rest may be provided to be more greatly eccentric with fespect to the axis of
the nasal spray/spout nozzle. In this embodiment, as shown in Figs. 19A to
19D, not the whole of an outer contour 11P of the tip portion 11 is
surrounded by an outer contour 12P of the nose rest 12, and thus a non-
surround part 11P2 is present at only one location of the outer contour 11P
of the tip portion 11. In this case, the outer contour 11P of the tip portion
may be composed of a surround part 11P; and the non-surround part 11Ps.
With such configuration/form of the nozzle, the orientation/angle
characteristics of the nasal spray/spout nozzle during the use thereof can be
more suitably improved.

[0095] In one embodiment of the present invention, in a top plan view of the
nasal spray/spout nozzle, the outer contour of the nose rest may be in a form

of arc at one side of the nose reset. As shown in Figs. 20A to 20C, at least a
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part of the outer contour 12P of the nose rest 12 may be a rounded or curved
contour, not a linear contour. Fig. 20 A shows an exemplary embodiment of |
the nose rest in which all of the outer contour 12P thereof is in a form of are,
and Figs. 20B and 20C each show an exemplary embodiment of the nose rest
in which a part of the outer contour 12P thereof is in a form of arc. A part
of the outer contour of the nose rest at one side thereof may have different
in curvature from another part of the outer contour of the nose rest at the
other side thereof that is opposed to the one side. For example, as for an
exemplary embodiment of Fig. 20C wherein the nose rest has a part 12P; at
one side of the outer contour 12P thereof and a part 12P2 at the other side of
the outer contour 12P thereof, the one side and the other side facing each
other, the part 12P; at the one side has a relatively smaller curvature than
that of the part 12P2 at the other side. This means that the part 12P; at
the one side of the outer contour of the nose rest may be in a form of a
gentler curve than that of the part 12Pz at the other side of the outer
contour of the nose rest. With the outer contour of the nose rest having
such form of arc, the orientation/angle characteristics of the nasal
spray/spout nozzle during the use thereof can be more suitably improved.
The shape of the nose rest may be not angular in a top plan view. If the
nose rest is angular in a top plan view, the angular portion of the nose rest
may undesirably affect the nose of the user during the use of the nasal
spray/spout nozzle. Accordingly, when the outer contour of the nose rest
has the arc form at least at one side thereof, the orientation/angle of the
nasal spray/spout nozzle during the use thereof can be facilitated to be

changed or controlled more suitably than that of the nose rest with the
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angular form.

[0096] The arc form of outer contour of the nose rest may be combined with
the eccentric featuré(s) as described above. For example, as shown in Figs.
21A and 21B, in a top plan view of the nasal spray/spout nozzle, parts 12Pt
and 12Py situated at both sides of the non-surround part 11P2 in the outer
contour of the nose rest may be each in a form of arc. This can promote the
effect of easily changing the orientation/angle of the nasal spray/spout
nozzle during the use thereof. In particular, as illustrated in Fig. 21B, the
nose rest's outer contour parts 12Pt and 12Py situated at both sides of the
non-surround part 11Pz of the tip portion may be in a form of elliptical arc.
Further, the parts 12Pr and 12Py of the outer contour of the nose rest,
which are located at both sides of the non-surround part 11Ps of the tip
portion, may be in such a symmetrical form that they are symmetrical to
each other about the non-surround part 11P2 in a top plan view. The nose
rest 12 as a whole in a top plan view may have a shape of a “pea” (see Fig.
21B), for example. These can further promote the effect of easily changing
the orientation/angle of the nasal spray/spout nozzle during the use thereof.
[0097] An exemplary use mode regarding the nose rest as shown in Fig.
21B is illustrated in Figs. 22A and 22B. As illustrated in these Figures,
the nose rest 12 can be reversible for use in accordance with the target
region such that the orientation of the nose rest is reversed. The use mode
of the nozzle in Fig. 22A makes it possible for the medicament to be more
suitably delivered onto the upper nasal region in the nasal cavity (e.g., the
olfactory region). On the other hand, the use mode of the nozzle in Fig. 22B

makes it possible for the medicament to be more suitably delivered onto the
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lower or deeper nasal region in the nasal cavity (e.g., the nasopharynx
region).

[0098] In one embodiment of the present invention, a surface of the nose
rest, which is provided especially at the proximal side of the nozzle, may be
in a form of dorm. The nose rest 12 may have such a shape as illustrated
in Figs. 28A to 23C (particularly Figs. 23B and 23C). The nose rest 12 may
be no angular in a lateral plan view, and thus the surface of the nose rest 12
at the proximal side may be wholly in a curved form. This embodiment
allows the orientation/angle of the nasal spray/spout nozzle to be easily
changed during the use of the nozzle, and also can reduce a discomfort of the
user, the discomfort being attributed to the resistance for the nose rest.
[0099] Fig. 24 shows the nasal spray/spout nozzle 10 according to one
exemplary embodiment of the present invention. The nose rest 12 provided
in the nasal spray/spout nozzle 10 of Fig. 24 has the above features. For
one thing, the axis of the tip portion 11 and the center of the nose rest 12
have an eccentric relationship with each other such that the axis of the tip
portion and the center of the nose rest are offset from each other (or such
that they are not aligned with each other), and the outer contour of the tip
portion 11 has the non-surround part in which a part of the outer contour of
the tip portion is not surrounded by the outer contour of the nose rest 12.
The surface of the nose rest 12 at the proximal side has a dome shape. Ina
top plan view of the nose rest 12, the nose rest’s contour parts 12Pt and
12Py situated at both sides of the non-surround part 11P3z of the outer
contour of the tip portion are in a form of elliptical arc (see Fig. 21B). Such

nose rest 12 may be integrated with the tip portion 11 and/or the nozzle
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body 13 in advance. Alternatively, the nose rest 12 may be attachable to
and/or detachable from the tip portion 11 and/or the nozzle body 13. Fig.
25 shows an example of such removable nose rest 12. The nose rest 12 may
be attached to the tip portion 11 and/or the nozzle body 13, for vexample, in a
snap-fit manner. Specifically, the nose rest 12 may be attached to the tip
portion and/or the nozzle body and/or may be detached from the tip portion
and/or the nozzle body in the lateral direction of the nose rest 12 through a
lateral opening 12G of the nose rest 12.

[0100] Various embodiments are possible as for the removal nose rest 12.
The nose rest 12 may be attached to provide the nasal spray/spout nozzle by
allowing the nose rest to be mounted from the proximal end of the tip
portion. This is particularly conceivable when the removable nose rest 12
does not have the lateral opening 12G shown in Fig. 25. As shown in Fig.
26B, a recess 12W may be provided in an inner wall of the nose rest 12.
While on the other hand, a projection capable of complementarily engaging
with the recess 12W may be provided in the tip portion 11 and/or the nozzle
body 13. With an engagement (e.g., fitting)/disengagement of the recess
12W and the projection with each other, the nose rest 12 can be attached to
and/or detached from the tip portion 11 and/or the nozzle body 13. Such
recess and the projection can be reversed with respect to each other. That
is, the projection may be provided in the inner wall of the nose rest 12,
whereas the recess may be provided in the tip portion 11 and/or the nozzle
body 13.

[0101] In one embodiment, the nasal spray/spout nozzle 10 may further

comprise a finger rest 14 for putting a finger on the finger rest (see Figs. 6
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and 7 as well as other drawings). In other words, the nasal spray/spout
nozzle 10 may include a first increased-diameter portion 12 due to the nose
rest, and also a second increased-diameter portion 14 due to the finger rest.
[0102] In a broader sense, the term "finger rest”as used herein refers to a
portion for putting a finger thereon during use of the nasal spray/spout
nozzle. In a narrower sense, the term "finger rest”as used herein refers to
a portion for putting a finger on such portion when the nasal spray/spout
nozzle is inserted into the nasal cavity. From this viewpoint, the finger
rest may be referred to also as a “finger hook”, a “finger grip” or the like.

In one embodiment of the present invention, the finger rest is positioned at
the more distal side in the nasal spray/spout nozzle 10 than the nose rest.
For example, in the nasal spray/spout nozzle 10, the second increased-
diameter portion 14 serving as the finger rest and the first increased-
diameter portion 12 serving as the nose rest are spaced away from each
other in the axial direction of the nozzle. In this regard, the second
increased-diameter portion 14 may be positioned at the more distal side in
the nozzle than the first increased-diameter portion 12.

[0103] The finger rest of the nasal spray/spout nozzle can further improve
the handling performance of the nozzle in terms of the spraying/spouting of
the medicament.

[0104] The finger rest may have any form as long as it allows a finger to be
put on the finger rest. For example, an outer contour of the finger rest 14
may surround at least a part of the outer contour of the tip portion 11in a
top plan view of the nasal spray/spout nozzle 10 (see Fig. 6C as well as other

drawings). In such configuration/form of the nozzle, the finger can be
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suitably put on the finger rest 14 such that the finger can be more easily
acted in an act direction of the nasal spray/spout nozzle 10 (see Fig. 6B).
The finger rest may be a member/part having its constant thickness, for
example.

[0105] In a top plan view of the nasal spray/spout nozzle 10, the finger rest
14 may have approximately a circular shape, approximately an elliptic
shape, a polygonal shape, a chamfered polygonal shape, or the like (see Figs.
27A to 27G).

[0106] In terms of placing more importance on the handling of the nozzle,
the finger rest 14 may have approximately an elliptic shape or
approximately a rectangular shape in a top plan view (see Figs. 27B and
27C). The finger rest 14 may be provided with a finger guide 14 (see Figs.
27D and 27E). Such finger rest can facilitate positioning a finger more
reliably on the finger rest, and thereby making it easier to suitably ensure
the inserted position and orientation of the nozzle exit port. The finger
rests of Figs. 27A to 27E are just examples. Thus, the finger rest 14 may
have, as a top plan view, other forms as illustrated in Figs. 27F and 27G, for
example.

[0107] In a top plan view of the nasal spray/spout nozzle 10, a width
dimension of the finger rest 14 (e.g., a diameter D4 as illustrated in Figs.
27A to 27G) may be 15 mm or more and 60 mm or less. The diameter of 15
mm or more can facilitate an improved efficiency in hooking of the finger
over the finger rest. While on the other hand, the diameter of 60 mm or
less can further improve the handling performance of the nasal spray/spout

nozzle 10. The diameter D4 of the finger rest 14 is preferably 17 mm or
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more and 50 mm or less, and for example 20 mm or more and 45 mm or less.
[0108] The “diameter Ds” as used herein may be regarded as the longest
diameter of the finger rest 14. The diameter Dy in this regard may refer to
a diameter of a circle, an ellipse, an inscribed circle, or an inscribed ellipse
in a top plan view of the finger rest 14. In a case where the finger rest 14
has the finger guide 14’ (see, for example, Figs. 27D and 27E), the diameter
D4 may be regarded as a diameter of a circle, an ellipse, an inscribed circle,
or an inscribed ellipse in a virtual shape obtained by removing the finger
guide 14’ from the finger rest 14.

[0109] In one embodiment of the present invention, a diameter N-N’ of the
nose rest 12 and a diameter F-F of the finger rest 14 are approximately
perpendicular to each other in a top plan view of the nasal spray/spout
nozzle 10 (see Fig. 7C). This configuration/form of the nozzle can further
facilitate suitably ensuring the orientation of the nozzle exit port 11A in the
nasal cavity.

[0110] The “approximately perpendicular” as used herein means that it
does not necessarily have to be exact 90°. For example, the “approximately
perpendicular” may be in the range of 90° + 10°. In the illustrated form of
Fig. 7C, the diameter N-N’ of the nose rest 12 and the diameter F-F of the
finger rest 14 form an angle of 90° therebetween.

[0111] In the above embodiment, the longest diameter N-N’ of the nose rest
12 and the longest diameter F-F of the finger rest 14 may be approximately
perpendicular to each other in a top plan view of the nasal spray/spout
nozzle 10. Specifically, the nose rest 12 and the finger rest 14 may each

have approximately an elliptic shape or approximately a rectangular shape
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as a shape of a top plan view, in which case the longest diameter of the nose
rest and the longest diameter of the finger rest may be approximately
perpendicular to each other.

[0112] The above feature can mean that the nose rest 12 and the finger rest
14 may form approximately a cross shape in a top plan view of the nasal
spray/spout nozzle 10 (see Fig. 7C). It is preferred that the longest |
diameter N-N’ and the longest diameter F-F’ form approximately a cross
shape so as to be line-symmetric. That is, the longest diameter N-N’ and
the longest diameter F-F preferably intersect with each other at each center
thereof.

[0113] In other words, the nose rest 12 and the finger rest 14 have an
overlap portion with each other in a top plan view of the nasal spray/spout
nozzle 10, while an opposing direction of the two non-overlapping portions
12A; and 12A2 regarding the nose rest 12 and an opposing direction of the
two non-overlapping portions 14A; and 14A; regarding the finger rest 14
may be approximately perpendicular to each other (see Fig. 7C).

[0114] Such configuration/form of the nozzle can facilitate positioning the
nasal spray/spout nozzle with respect to the external naris more easily and
more accurately. That is, it can be made particularly easier to suitably

" ensure the orientation of the nozzle exit port 11A within the nasal cavity.
[0115] In one embodiment of the present invention, the axis of the nose rest
12 and the axis of the finger rest 14 may be aligned with each other in a top
plan view of the nasal spray/spout nozzle 10 (see Fig. 7C as well as other
drawings). In other words, the nose rest 12 and the finger rest 14 may

have an identical axis in the nasal spray/spout nozzle 10. Such
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configuration/form of the nozzle can further facilitate improving the
handling performance of the nasal spray/spout nozzle 10.

[0116] In one embodiment of the preéent invention, the spaced distance “O”
between the nose rest 12 and the finger rest 14 may be 10 mm or more and
50 mm or less, and for examplé 10 mm or more and 30 mm or less in a
lateral plan view of the nasal spray/spout nozzle 10 (see Fig. 7B). In other
words, a length dimension “O” of the nozzle body 13 (or a part of the nozzle
body 13) in the nasal spray/spout nozzle 10 may be 10 mm or more and 50
mm or less, and for example 10 mm or more and 30 mm or less.

[0117] Such dimension “O” of 10 mm or more can facilitate preventing the
nose rest from interfering with a finger upon putting the finger on the finger
rest. While on the other hand, the dimension “O” of 50 mm or less can
facilitate improving the handling performance of the nozzle in terms of the
spraying/spouting of the medicament.

[0118] The spaced distance between the nose rest and the finger rest may
be different depending on the users in terms of whether the nasal
spray/spout nozzle is used for self-use or for the other person. In a case
where the nasal spray/spout nozzle is used for the self-use, it is preferred
that the spaced distance “O” between the nose rest and the finger rest is 15
mm or more and 30 mm or less, and for example 15 mm or more and 25 mm
or less. While on the other hand, in a case where the nasal spray/spout
nozzle is used for the other person, the spaced distance “O” between the
nose rest and the finger rest may be 50 mm or more and 70 mm or less.
[0119]

(Nasal Spray/Spout Device)
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Examples of a nasal spray/spout device using the nasal spray/spout
nozzle according to the present invention may include a conventional
spray/spout device, and also an upper exhaust airless-type spray/spout
device and a syringe-type spray/spout device. Such nasal spray/spout
device can comprise the nasal spray/spout nozzle incorporated thereinto.
Now, the upper exhaust airless-type spray/spout device and the syringe-type
spray/spout device will be described in detail.

[0120]
(Upper Exhaust Airless-type Spray/Spout Device)

Fig. 28 illustrates an embodiment of an upper exhaust airless-type
spray/spout device 100 provided with the nasal spray/spout nozzle 10
according to one embodiment of the present invention. Such airless-type
device 100, which is capable of an upward-direction exhaustion, has a
protective cap 110 to be removed prior to use of the device. At a point in
time after the protective cap 110 is removed, the upper exhaust airless-type
spray/spout device 100 is capable of ejecting a content of a container 140 to
the outside through an exit hole by pushing down an annular operating
portion 130 provided for the pump 120. For such ejection, the content is
sucked into a suction chamber 150 of the pump 120 from the inside of the
container 140. The annular operating portion 130 is provided at the head
of the spray/spout device 100, and can correspond to the finger rest 14 of the
nasal spray/spout nozzle 10. The upper exhaust airless-type spray/spout
device 100 comprises a sliding bottom-lid body 160 capable of sliding
upward in an interaction with the suction to exhaust an air having

contained in the container 140. In the upper exhaust airless-type
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spray/spout device 100, an annular outer-peripheral surface part of the
pump 120 (e.g., an upper annular outer-peripheral surface part 121 and a
lower annular outer-peripheral surface part 122 of the pump), which can
move in a seal state due to a pressure contact with an inner peripheral
surface 141 of the container, is provided around the sliding bottom-lid body
160.

[0121] In other words, the upper exhaust airless-type spray/spout device
comprises a container for storing a medicament, a pump capable of sucking
the medicament from the container, and the nasal spray/spout nozzle for
ejecting the medicament, wherein the container, the pump and the nasal
spray/spout nozzle are in fluid communication in such order. The pump of
the upper exhaust airless-type spray/spout device, which is capable of
sucking the medicament from the container, is provided with a sliding
bottom-lid body that is capable of sliding upward in an interaction with the
suction, and thereby exhausting an inside air of the container.

[0122] As shown in Fig. 29, the upper exhaust airless-type spray/spout
device 100 is equipped with a ring 190 for excluding an unnecessary
internal space, and also enables the sliding bottom-lid body 160 (which is
usually flat) to take a predetermined angle. As such, the inside air of the
upper exhaust airless-type spray/spout device 100 can be easily exhausted
therefrom, and thereby making it possible to more greatly reduce the
remaining amount of the medicament in the device at a point in time after
the completion of using the device.

[0123] The upper exhaust airless-type spray/spout device as described

above can ensure an accuracy of a spray or spout amount, the accuracy
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being normally required for the medicament as a medical product. When
the predetermined angle of the sliding bottom-lid body is too smaller, an air
space tends to remain at a shoulder of the body of the container upon
charging with the medicament. When the predetermined angle of the
sliding bottom-lid body is larger, an air space tends to remain at a skirt of a
sliding bottom lid, which can be disadvantageous. Thus, the
predetermined angle of the sliding bottom-lid body is preferably 5° or more
and 30° or less, and more preferably 15° or more and 25° or less.

[0124] The upper exhaust airless-type spray/spout device does not involve
taking into the outside air, and thereby is hardly contaminated by
microorganisms attributed to the outside air. This means that the upper
exhaust airless-type spray/spout device can be a significantly useful device
especially in terms of using a pharmaceutical medicament. The
pharmaceutical medicament for the upper exhaust airless-type spray/spout
device does not require an antiseptic agent or a preservative more than
necessary. Accordingly, the upper exhaust airless-type spray/spout device
can be provided as a nasal administration system that can be significantly
excellent in terms of its safety and manufacturing costs.

[0125] The upper exhaust airless-type spray/spout device according to the
present invention enables the spray and/or spout with any administration
angle, which can contribute to a more suitable utilization of the nasal
spray/spout nozzle (see Figs. 30A to 30F). That 1s, an administration angle
of the spray/spout device can be any angle selected from the range of 0° to
360°, or the spray/spout device can be suitably used within such angle

range. For example, in a case of the upper exhaust airless-type spray/spout
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device for nasal use, a spray-type nasal medicament can be suitably used by
variously changing the administration angle formed between an
administration position (an angle of the head) and a spray container. That
is, it is possible to spray and/or spout the medicament with an angle of
around 0° to up to 45°, and also 45° or more and 90° or less, and further up
to 180°.

[0126] When the head is tilted backward and the administration angle
regarding the container of the device is 65° or more and 180° or less, an
o;'ientation of a nasal turbinate (or a nasal meatus) can be allowed to take
from the horizontal one to the vertical one, which will enable the
medicament to be first dispersed and suitably adhered onto a tip area of the
nasal turbinate. In this regard, the medicament captured and deposited on
the turbinate can be carried backward due to its flow state by gravity and
also due to a ciliary motility of ciliated cells covering the mucous membrane,
which will make it possible for the medicament to spread over a wider area
of the nasal turbinate.

[0127] Accordingly, the administration angle between the administration
position and the container of the upper exhaust airless-type spray/spout
device may be any angle of 0° or more and 180° or less, preferably 45° or
more and 180° or less, more preferably 65° or more and 180° or less, and the
most preferably around 135°, which can be the most advantageous and
desirable angle in that the nasal turbinate (or the nasal meatus) can be in
the vertical orientation and the medicament can more suitably spread over
the wider area of the nasal turbinate. The posture during the

administration by use of the upper exhaust airless-type spray/spout device
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may be any one selected from a standing posture, a sitting position, a supine
position, a recumbent position and the like, which means that the nasal
medicament 'according to the present invention can be suitably used with
any administration angle.

[0128]

(Syringe-type Spray/Spout Device)

Fig. 31 illustrates a syringe-type spray/spout device 200 provided
with the nasal spray/spout nozzle 10 according to one embodiment of the
present invention. The syringe-type spi'ay/spout device 200 comprises a
syringe body 230 having a syringe barrel 220, a plunger rod 240 provided
within the syringe barrel 220 of the syringe body 230, a piston 260 attached
to the plunger rod 240 via a fixing portion 240a (the fixing portion being
provided at a distal end of the plunger rod 240), and a finger rest 270
provided on the syringe body 230 (around a proximal end of the syringe body
230). More specifically, as illustrated in Fig. 31, the syringe-type
spray/spout device 200 comprises the syringe body 230 (made of a synthetic
resin or a glass) having the syringe barrel 220 capable of being charged with
a medicament 210, the plunger rod 240 disposed within the syringe barrel
220, the piston 260 attached to the plunger rod 240 via the fixing portion
240a provided at the distal end of the plunger rod 240, the piston being
configured to slide within the syringe barrel 220 to eject the medicament
contained in the syringe barrel 220 from a tip opening 250 of the syringe
body 230 (the tip opening being at a distal side of the syringe body 230), the
finger rest 270, which is arranged on the the syringe body 230, for

contributing to transmitting the force applied by a finger of a user (e.g., a
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doctor) to the plunger rod 240 (the finger rest being arranged on the syringe
body 230 around the proximal end thereof), and a plunger operating portion
280. |

[0129] As shown in Fig. 31, the syringe-type spray/spout device 200
comprises the nasal spray/spout nozzle 10 that is disposed such that the
nozzle faces the tip opening 250 of the syringe body 230. In this regard, the
nasal spray/spout nozzle 10 may be one as illustrated in Fig. 4. Such nasal
spray/spout nozzle 10 may further include a protective cap (not shown) for
protecting the tip portion 11 against contaminants and also protecting an
undesirable impact on the tip portion 11. The profective cap may be
configured to cover the whole of the nozzle. Alternatively, the protective
cap may be configured to cover only the tip portion of the nozzle.

[0130] Figs. 32A and 32B are partially broken exploded perspective views
illustrating a schematic configuration/structure of the nasal spray/spout
nozzle 10 according to one embodiment of the present invention. As
illustrated in Figs. 32A and 32B, the nasal spray/spout nozzle 10 can be
provided as having the nozzle body 13 which is hollow and has a nozzle end
face 11B provided with its nozzle exit port 11A, and a rod 30 which is solid
and disposed within the hollow nozzle body as a filling rod. Fig. 32A
1llustrates a state at a point in time before the filling rod 30 is
disposed/inserted into the body 13 of the nozzle. While on the other hand,
Fig. 32B illustrates a state at a point in time after the filling rod 30 is
disposed/inserted into the body 13 of the nozzle. The nozzle end face 11B
as a nozzle exit face in the nozzle body 13 has approximately a circular

shape, and the nozzle exit port 11A is positioned at the center of the nozzle

57



end face 11B.

[0131] Fig. 33A is a vertical cross-sectional view of the nasal spray/spout
nozzle 10 of Fig. 32B, as taken along a vertical plane passing through the
nozzle exit port 11A. Figs. 33B to 33D are horizontal cross-sectional views
as taken along a line B-B, a line C-C and a line D-D in Fig. 33A,
respectively. An inner wall 20 of the hollow nozzle body 13 defines a hollow
space 22 as an interior space of the body, and such hollow space 22 has
approximately a cylindrical shape. As shown in Figs. 33C and 33D, the
hollow space 22 has a smaller-diameter nozzle portion 23, a larger-diameter
nozzle portion 24, and a nozzle shoulder 25. The smaller-diameter nozzle
portion 23 is located closer to the nozzle exit port 11A of the nozzle body 13.
The larger-diameter nozzle portion 24 is a larger portion in which a larger-
diameter rod portion 34 of the filling rod 30 is positioned. The nozzle
shoulder 25 is provided in such a manner that a diameter of the hollow
space 22 reduces continuously or stepwise from the larger-diameter nozzle
portion 24 to the smaller-diameter nozzle portion 23.

[0132] The solid rod as the filling rod 30, which is disposed/inserted within
the nozzle body 13, has an outer wall 31 whose outer shape is substantially
complementary to the inner wall 20 of the nozzle body 13 (i.e., the hollow
space 22). The filling rod 30 has a smaller-diameter rod portion 33, the
larger-diameter rod portion 34, and a rod shoulder 35 as illustrated in Figs.
32A, 33C and 33D. The rod shoulder 35 is provided in such a manner that
a diameter of thé rod reduces continuously or stepwise from the larger-
diameter rod portion 34 to the smaller-diameter rod portion 33.

[0133] Asillustrated in Fig. 324, it is preferred that the inner wall 20 of the
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nozzle body 13 is provided with a raised portion 21, and the outer wall 31 of
the rod 30 is provided with a recess 32 for receiving the raised portion 21.

It is preferred in this case that the raised portion 21 and the recess 32 fit
each other to be reliably secured when the rod 30 is disposed/inserted in the
hollow space 22 of the nozzle body 13.

- [0134] As can be clear from Figs. 32A, 32B and 33A to 33D, the rod 30 has a
plurality of grooves 36 and grooves 37. The plurality of grooves 36 are
spaced away from each other in a circumferential direction of the smaller-
diameter rod portion 33, and the plurality of grooves 37 are spaced away
from each other in a circumferential direction of the larger-diameter rod
portion 34. The rod 30 can be disposed/inserted into the nozzle body 13
such that a gap 38 (Fig. 33A) between the nozzle shoulder 25 and the rod
shoulder 35 is formed. As a result, the nasal spray/spout nozzle 10, which
can be in an assembled state as in Fig. 32B, can be provided with a nozzle
chamber 39 for allowing a fluid communication between the grooves 36, the
grooves 37 and the gap 38 to guide the medicament 210 having delivered
from the tip opening 250 of the syringe body 230 to the nozzle end face 11B
of the nasal spray/spout nozzle 10 via the nozzle chamber 39.

[0135] Further, as shown in Fig. 33B, the rod 30 has a vortex-flow
generator 40 that faces the nozzle end face 11B of the nasal spray/spout
nozzle 10. The vortex-flow generator 40 is configured for generating a
vortex flow of the medicament at a point in time before the medicament 210
having flown therein from respective grooves 36 of the smaller-diameter rod
portion 33 is ejected from the nozzle exit port 11A of the nozzle body 13.

More specifically, the vortex-flow generator 40, which constitutes the end of
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the smaller-diameter rod portion 33, extends in such a manner that it is
displaced away from a vertical central axis passing the nozzle exit port 11A.
This enables the flow of the medicament 210 to turn into the vortex flow at a
point in time immediately before the medicament 210 is ejected from the
nozzle exit port 11A. The vortex flow makes it possible for the ejection
angle of the medicament to be widened, and thereby allowing the
medicament to be sprayed and/or spouted more uniformly.

[0136] As can be clear from Figs. 33C and 33D, it is preferred that each of
the grooves 36 of the smaller-diameter rod portion 33 is smaller/narrower
than each of the grooves 37 of the larger-diameter rod portion 34, and
thereby making it possible for a pressure of the medicament in the vortex-
flow generator 40 to be increased at a point in time before being ejected from
the nozzle exit port 11A. Since the rod is designed such that the diameter
thereof reduces continuously or stepwise from the larger-diameter rod
portion 34 to the smaller-diameter rod portion 33, a suitably deep insertion
of the nozzle into the nasal cavity of the user (e.g., a patient) can be
facilitated, leading to the suitable spraying/spout of the medicament around
the inferior turbinate of the user and onto a deeper nasal region thereof. It
is preferred that the diameter of the smaller-diameter rod portion 33 is
sufficiently smaller than the naris of the user in terms of not giving the user
a sense of fear.

[0187] The syringe-type spray/spout device according to the present
invention comprises a syringe body for storing a medicament, and the nasal
spray/spout nozzle that is in fluid communication with the syringe body.

The syringe body in the syringe-type spray/spout device comprises a plunger
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rod and piston for ejecting the medicament, and also a finger rest and a
plunger-operating portion that cooperate with the plunger rod. The nasal
spray/spout nozzle in the syringe-type spray/spout device further comprises
the filling rod disposed within the nasal spray/spout nozzle, wherein the
nozzle chamber is provided between the filling rod and the inner wall of the
nasal spray/spout nozzle and is in fluid communication with the nozzle exit
port of the nozzle.
[0138] Fig. 34 illustrates the syringe-type spray/spout device 200 equipped
with the nasal spray/spout nozzle 10 according to one embodiment of the
present invention. In an embodiment shown in Fig. 34, the nasal
spray/spout nozzle 10 has the nose rest 12, and the syringe body 230 has the
finger rest 270.
[0139] For example, the outer contour of the nose rest 12 of the nozzle and
‘the outer contour of the finger rest 14 of the syringe are each positioned to
surround the outer contour of the tip portion 11 in a top plan view when
viewed from the side of the nasal spray/spout nozzle 10. This
configuration/form allows the suitable abutment such that a finger can be
suitably acted in an act direction of the nasal spray/spout nozzle 10.
[0140] In one embodiment of the present invention, the nose rest 12 of the
nasal spray/spout nozzle 10 and the finger re.st 14 of the syringe body 230
may be each in a form of approximately an ellipse or approximately a
rectangle (see Fig. 35), in which case the longest diameters of the nose rest
12 and the finger rest 14 are perpendicular to each other.
[0141] In the above embodiment, the longest diameter of the nose rest 12 of

the nozzle and the longest diameter of the finger rest 14 of the syringe body
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may be approximately perpendicular to each other in a top plan view when
viewed from the side of the nasal spray/spout nozzle 10. Specifically, the
nose rest 12 and the finger rest 14 may each have approximately an elliptic
shape or approximately a rectangular shape, in which case the longest
diameter of the nose rest and the longest diameter of the finger rest may be
approximately perpendicular to each other.

[0142] In other words, the nose rest 12 and the finger rest 14 can form
approximately a cross shape in a top plan view when viewed from the side of
the nasal spray/spout nozzle 10. In this regard, the longest diameter of the
nose rest 12 of the nozzle and the longest diameter of the finger rest 14 of
the syringe body may be in approximately a cross form with each other so as
to be line-symmetric.

[0143] In other words, in a top plan view when viewed from the side of the
nasal spray/spout nozzle 10, the nose rest 12 and the finger rest 14 have an
overlap portion with each other, while an opposing direction of the two non-
overlapping portions of the nose rest 12 and an opposing direction of the two
non-overlapping portions of the finger rest 14 may be approximately
perpendicular to each other.

[0144] Such configuration/form can facilitate positioning the nasal
spray/spout nozzle with respect to the external naris more easily and more
accurately. That is, it can be made particularly easier to suitably ensure
the orientation of the nozzle exit port 11A within the nasal cavity.

[0145]

(Rest Article of the Present Invention)

According to the technical idea of the present invention, there can be
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provided a nasal rest article 300 for nasal administration as shown in Fig.
36, for example. The rest article 300 comprises the nose rest 12 capable of
abutting on the nose region around the external naris, and the finger rest
14. Such rest article 300 can be attached/mounted onto, for example, the
conventional spray/spout device, the upper exhaust airless-type spray/spout
device, or the syringe-type spray/spout device (hereinafter, also collectively
referred to as a “spray/spout device’). That is, the rest article 300 can
correspond to a part product for the spray/spout device such that the rest
article can provide the spray/spout device with the nose rest 12 and the
finger rest 14.

[0146] As shown in Fig. 36, the nose rest 12 and the finger rest 14 are in an
integration with each other in the rest article 300. For example, the nose
rest 12 and the finger rest 14 are in connection to each other via a
cylindrical part 350. With the spray/spout device having such rest article
300 (preferably by mounting/attaching the rest article 300 onto the
spray/spout device from the side of the nozzle exit port of the device), the
spray/spout device can be equipped with both the nose rest 12 and the finger
rest 14. For example, the rest article 300 can be disposed such that a
barrel portion of the upper exhaust airless-type spray/spout device or
syringe-type spray/spout device is positioned inside the cylindrical part 350
of the rest article 300. With such rest article 300, the spray/spout device
can be suitably provided with the nose rest 12 and the finger rest 14.

[0147] In the rest article 300 according to the present invention, the nose
rest 12 and the finger rest 14 may each have approximately an elliptic shape

or approximately a rectangular shape, in which case the longest diameter of
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the nose rest 12 and the longest diameter of the finger rest 14 may be
perpendicular to each other (see Fig. 36). That is, the nose rest 12 and the
finger rest 14 in the rest article 300 may form approximately a cross shape
in a top plan view of the rest article 300. While the nose rest 12 and the
finger rest 14 have an overlap portion with each other in a top plan view of
the rest article 300, an opposing direction of the two non-overlapping
portions regarding the nose rest 12 and an opposing direction of the two
non-overlapping portions regarding the finger rest 14 may be approximately
perpendicular to each other. Use of such a nozzle article can facilitate
positioning the nozzle with respect to the external naris more easily and
more accurately. As illustrated in Fig. 36, the spaced distance between the
nose rest 12 and the finger rest 14 in the rest article 300 may be, for
example, in the range of about 50 mm to about 80 mm to be more suitably
used for the syringe-type spray/spout device.

[0148]

(Characteristics of Medicament)

The properties (e.g., pH, viscosity, surface tension, osmotic pressure,
and the like) of the medicament to be used for the spray/spout device are not
particularly restricted. As for the viscosity of the medicament, it can affect
spray/spout of the nozzle, but such viscosity is not particularly restricted for
use in the present invention. For example, the medicament may have a
form of a liquid, gel or slurry. For example, the viscosity of the
medicament may be 1 mPa‘s or more and 5000 Pa-s or less. In one
embodiment, the viscosity of the medicament is 250 Pa-s or more and 2500

Pa-s or less.
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[0149] In a case where the viscosity of the medicament is 250 Pa-s or less,
there can be a tendency that a loss of the once-delivered medicament from
the target region is caused by a liquid dripping phenomenon even if the
medicament reaches the target region. While on the other hand, in a case
where the viscosity is 5000 Pa-s or more, a predetermined distance “C” 51
from the nozzle exit port, which can have such a state that the medicament
forms its film from the nozzle exit port (i.e., a narrower-diffusion region),
becomes longer, and thus the film is less likely to be suitably broken. This
can lead to the medication remaining in the target region.

[0150]

(Method of Using Spray/Spout Device)

As an example, Fig. 37 illustrates a method of using the upper
exhaust airless-type spray/spout device 100 equipped with the nasal
spray/spout nozzle 10 of Fig. 7. The nasal spray/spout nozzle 10 shown in
Fig. 37 has the nose rest 12 and the finger rest 14.

[0151] The user can use the spray/spout device 100 in accordance with the
following procedures, for example.

(1) Two fingers (e.g., the index finger and the middle finger) are disposed
onto the finger rest 14 such that they are faced with each other across
nozzle body 13.

(2) The nasal spray/spout nozzle 10 is oriented such that the disposed two
fingers can form approximately a parallel relationship with the longitudinal
direction of the nasal columella.

(3) The tip portion 11 of the nasal spray/spout nozzle 10 is inserted into

the nasal cavity. In this regard, the tip portion 11 is inserted until the nose
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rest 12 abuts against the nose region located around the external naris (for
example, against the nasal columella, the nasal ala, and the like). See
Figs. 37 and 38.

(4) By allowing the finger rest 14 to act toward the distal side of the nasal
spray/spout nozzle 10 (i.e., in the direction of the act in the drawing), the
medicament can be ejected from the nozzle into the nasal cavity.

[0152] In the nasal spray/spout nozzle 10 shown in Fig. 37, the longest
diameter N-N’ of the nose rest 12 and the longest diameter F-F’ of the finger
rest 14 may be approximately perpendicular to each other (see Fig. 7C).
When such nasal spray/spout nozzle 10 is disposed and oriented as in the
above procedure (2), the longest-diameter direction of the nose rest 12 can
be facilitated to naturally approximately be aligned with the direction
connecting the nasal columella and the nasal ala (see Fig. 38). As a result,
it can be made possible for the nose rest 12 to more suitably fit the nasal
columella and the nasal ala.

[0153] Fig. 39 shows one embodiment of the nasal spray/spout nozzle 10
having inserted into the nasal cavity in accordance with the above
procedures.

As shown in Fig. 39, the nose rest 12 is allowed to abut onto the nose
region located around the external naris, and thereby making it possible to
more easily ensure the inserted position and orientation of the nozzle exit
port 11A in such a manner that the tip portion 11 or the ejected medicament
50 can suitably divert a narrower nasal cavity located around the nasal
valve. Accordingly, the medicament delivery rate onto the target region is

likely to become higher, and/or the medicament is likely to be suitably
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delivered over a larger area regarding the target region (e.g., over the larger
area of the respiratory region, the olfactory region, and/or the nasopharynx
region).

[0154] The ejected medicament 50 includes a narrower-diffusion region 51
at a point in time immediately after the ejection, and a wider-diffusion
region 52 at a point time when finer droplets as compared with those of the
narrower-diffusion region 51 are formed (see Fig. 40). While not wishing to
be bound by any theory, the medicament at a point in time immediately
after the ejection accompanies its film state formed at an outer edge of the
ejected medication, and is in a relatively converged state, but when the
medicament goes through a certain ejection distance, the film can be broken
so that the medicament becomes finer droplets. That is, breaking the film
of the medicament can make it possible for the medicament to turn into
finer droplets thereof at such a boundary position that an ejection distance
“C” is 5 mm or more and 15 mm or less with respect to the nozzle exit port
11A.

[0155] In order to deliver the medicament over the larger area of the target
region, it may be important that the tip portion 11 of the nozzle or the
narrower-diffusion region 51 of the ejected medicament 50 can divert the
narrower nasal cavity located around the nasal valve (see Figs. 39 and 40).
In this regard, the distance from the external naris to the nasal valve may
be about 20 mm.

[0156] The length dimension of the tip portion 11 in the nasal spray/spout
nozzle 10 according to the present invention, which is for example 5 mm or

more and 30 mm or less, can allow the tip portion 11 of the nozzle or the
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narrower-diffusion region 51 of the medicament 50 to suitably divert the
narrower nasal cavity.

[0157] In terms of preventing an undesirable contact of the nozzle with the
inner wall of the nasal cavity located around the nasal valve and also in
terms of suitably delivering the medicament to the larger area of the target
region, it is preferred that the narrower-diffusion region 51 of the ejected
medicament 50 suitably diverts the narrower nasal cavity located around
the nasal valve (see Figs. 39 and 40).

[0158] To this end, the length dimension of the tip portion 11 may be, for
example, 10 mm or more and 25 mm or less, 7 mm or more and 18 mm or
less, 8 mm or more and 17 mm or less, 9 mm or more and 16 mm or less, or
10 mm or more and 15 mm or less (e.g., about 15 mm just as one example).
As used herein, the length dimension of the tip portion 11 may refer to a
length from the proximal end of the nose rest 12 to the nozzle face having
the nozzle exit port 11A.

[0159] In particular, such length dimension of the tip portion 11 may
facilitate positioning the nozzle exit port 11A immediately around the nasal
valve, and thereby making it possible for the narrower-diffusion region 51 of
the ejected medicament 50 to more easily divert the narrower nasal cavity
located around the nasal valve. With such length dimension of the tip
portion of the nozzle, the distance from the nozzle exit port 11A to the target
region can be suitably ensured, which will lead to the more effective delivery
of the medicament over the larger area of the target region.

[0160] Although some embodiments of the present invention have been

hereinbefore described, they are regarded for illustrative purpose regarding

68



the typical ones. The present invention is not limited to these
embodiments. It would be readily appreciated by those skilled in the art
that various embodiments are possible.

[0161] For example, the nose rest 12 having a difference in thickness has
been described with reference to Figs. 12 and 13. As described above, the
nose rest 12 with such thickness difference has a partially or wholly inclined
surface as an upper surface of the nose rest (e.g., as a surface at the
proximal side of the nozzle). The inclined form of the nose rest can be
embodied in various manner. For example, the face of the nose rest 12 may
be inclined as shown in each of Figs. 41 and 42. That is, in a lateral plan
view as shown in each of Figs. 41B and 42B, the nose rest 12 having a
constant thickness (substantially a constant thickness) may be inclined such
that it forms an angle with respect to a direction perpendicular to the axis of
the tip portion 11.

[0162] Further, while the term “target region”has been used in the above
description, the present invention is not necessarily limited to this term.
The target region is substantially synonymous with a “target site”. That is,
the present invention may be understood together with the expression of the
“target site” instead of or in addition to the “¢arget region”. When the
rhinitis or the like is assumed, the target site may be a nasal turbinate
(inferior turbinate and/or middle turbinate). For example, in a case where
the turbinate is swollen due to the allergic rhinitis or the like, and thereby
causing a clogged state of the nose, the use of the nasal spray/spout nozzle
according to the present invention can make it possible to increase the

delivery rate of the medicament onto the inferior turbinate and/or the
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middle turbinate. In a case of using a nasal formulation that is expected to
have a systemic effect by nasal mucosa absorption through a wide nasal
mucosa of the respiratory region of the nasal cavity, the target site may be a
nasal cavity intermediate site. In a case of using the nasal formulation
that is expected to give an antibody production effect by a nasal vaccine due
to a strong immune response of the nasopharynx region, the target site may
be a nasopharyngeal site. Further, there can be a route directly leading to
the brain from an olfactory mucosa, and thus an increase in the amount of
the medicament having delivered onto the olfactory mucosa can result in an
increase in the possibility of a suitable delivery of the medicament from the
nose to the brain. Accordingly, in a case of using the nasal formulation
that is expected to have a suitable effect on the central nervous system, the
target site may be the olfactory mucosa.
[0163] Furthermore, in the above description, an outer structure/form of
the nasal spray/spout nozzle haé been mainly described. The present
invention has no particular limitation in terms of an interior structure/form
of the nasal spray/spout nozzle, or an inside structure/form of the nasal
spray/spout nozzle. The interior structure/form of the nasal spray/spout
nozzle and the inside structure/form of the nasal spray/spout nozzle
according to the present invention may be similar to those of a conventional
nozzle that is used as a nasal spray/spout nozzle for nasal administration.
That is, the interior structure/form of the nasal spray/spout nozzle and
the inside structure/form of the nasal spray/spout nozzle are not particularly
limited or restricted as long as they can contribute to a nozzle function (e.g.,

spray/spout function of the medicament). Any conventional interior or
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inside structure/form of the nozzle is applicable to the present invention.

EXAMPLES

[0164] Examples and Comparative examples, which can be related to the
present invention, will be described below.

[0165] Demonstration tests were performed using the following test
nozzles, each of which simulated a nasal spray/spout nozzle for nasal

administration.

e Comparative example 1: A nasal spray/spout nozzle without a nose rest

being provided. The nozzle of Comparative example 1 had no nose rest
therein. See Fig. 43A.
- Diameter dimension of an end face having a nozzle exit port: 8 mm
- Spray amount: 100 mg (wherein the nozzle was used with being

connected to a pump with a spray amount of 100 mg)

e Comparative example 2: A nasal spray/spout nozzle without a nose rest

being provided. The nozzle of Comparative example 2 had no nose rest
therein. See Fig. 43B.
- Diameter dimension of an end face having a nozzle exit port: 4 mm
- Spray amount: 100 mg (wherein the nozzle was used with being

connected to a pump with a spray amount of 100 mg)

e Comparative example 3: A nasal spray/spout nozzle without a nose rest

being provided. The nozzle of Comparative example 3 had no nose rest
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therein. See Fig. 43C.
- Diameter dimension of an end face having a nozzle exit port: 4.5
mm
- Spray amount: 250 mg (wherein the nozzle was used with being

connected to a 1.0 mL syringe barrel)

o Example 1: A nasal spray/spout nozzle that was the same as that of
Comparative example 1 except that a nose rest was provided in the nozzle of
Example 1. The nozzle of Example 1 had the nose rest therein. See Fig.
44A.

- The nose rest was provided in the nozzle such that the length

dimension of a tip portion in the nozzle was 10 mm or 15 mm.

e Example 2: A nasal spray/spout nozzle that was the same as that of
Comparative example 2 except that a nose rest was provided in the nozzle of
Example 2. The nozzle of Example 2 had the nose rest therein. See Fig.
44B.

- The nose rest was provided in the nozzle such that the length

dimension of a tip portion in the nozzle was 15 mm.

e Example 3: A nasal spray/spout nozzle that was the same as that of
Comparative example 3 except that a nose rest was provided in the nozzle of
Example 3. The nozzle of Example 3 had the nose rest therein. See Fig.
44C.
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- The nose rest was provided such that the length dimension of a tip

portion in the nozzle was 10 mm, 15 mm or 20 mm.

[0166]

Confirmation of Spray Condition

A spray condition/state of a medicament upon use of the nasal
spray/spout nozzle was confirmed. In this regard, a liquid medicament was
prepared in accordance with a production method described in Patent JP-
B2-5185109 of Toko Yakuhin Kogyo Co., Ltd. This was in consideration of
a matter that determining a mass of the liquid medicament having
delivered and deposited onto a target site of the test required a stronger
adhesion of the medicament to the target site.

As a result, it was satisfactorily confirmed that the above nasal
spray/spout nozzles had been all capable of sufficiently spraying the
medicament with fine mist thereof regardless of an ejection angle and a
medicament viscosity.

Specifically, it was confirmed that, regardless of the ejection angle
and the medicament viscosity, the nasal spray/spout nozzles according to
the above Comparative examples 1 to 3 and Examples 1 to 3 had all had the
spray state whose droplet diameter distribution of 10 pm to 100 pm
accounted for 70% or more.

[0167]
Confirmatory Test on Effect of Nose rest
A three-dimensional model having a nasal cavity therein, which had

been made of silicon, and manufactured by KOKEN CO., LTD, was used for
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the demonstration tests (see Fig. 45). Fig. 46 shows a position of the nozzle
exit port and an angle of the nasal spray/spout nozzle during the test using
the model. In Fig. 46A, “angle @ ”as an angle formed with respect to a
plane parallel to the nasal septum is shown. In Fig. 46B, “angle (4 ”as an
angle formed with respect to a plane perpendicular to the nasal septum is
shown.

[0168] In a case where a target site for which a spray was performed by the
spray/spout nozzle was the “nasal turbinate”, a screen was removably set in
front of the inferior turbinate/the middle turbinate. Masses of the screen
at a point in time before and after the spraying of the medicament by the
nasal spray/spout nozzle were measured. Then, the deposited amount of
the medicament on the screen was calculated from a difference in the
measured masses, and also the deposited mass of the medicament on the
nasal septum area located behind the screen was measured so as to finally
determine the amount of the medicament having had delivered onto the
nasal turbinate. In a case where the target site for which the spray was
performed by the spray/spout nozzle was the “nasal cavity intermediate
site”, the deposited mass of the medicament on a rear section of the model
(such section having had been prepared by cutting the model in the vertical
direction at the center of the nasal cavity of the model) was measured so as
to determine the amount of the medicament having had delivered onto the
nasal cavity intermediate site. In a case where the target site for which the
spray was performed by the spray/spout nozzle was the “nasopharynx site”,
the deposited mass of the medicament on a rear section of the model (such

section having had been prepared by cutting the model in the vertical
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direction at the nasopharynx site corresponding to a rear part/face of the

model) was measured so as to determine the amount of the medicament

having had delivered onto the nasopharynx site.

In a case where the target

site for which the spray was performed by the spray/spout nozzle was the

“olfactory mucosa site”, the deposited mass of the medicament on an upper

section of the model (such section having had been prepared by cutting the

model in the horizontal direction) was measured so as to determine the

amount of the medicament having had delivered onto the olfactory mucosa

site.

A "delivery rate on target site”"was calculated from a ratio of the

amount of the medicament having had delivered onto the target site to the

spray amount of the nozzle.

The tests were performed a plurality of times

to give variations in the "delivery rate on target site”by a relative standard

deviation G.e., “BSD").

[0169] The results are shown below in Tables 1 to 16.

[0170]
[Table 1]
Numb f S| Nozzl Nozzl Inserted Deli
umber o pray ozzle ozzle ||ength of elivery rate .
tests angle anglea | angle B neonZgZIe ° Target site |on target site ?gsﬁ? g:l?\rllegre I: t
[Time] 1 | °1 1 | [rmm] [%] y rate
Comparative
example 10 62 30 5 10 Nasal 265 | 33.2 -
1—1 turbinate
Example Nasal
1—1 10 62 30 5 10 turbinate 39.4 111 49% Up
[Table 2]
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Numb f S Nozzl Nozzl nserted Deli t
umber o pray ozzle ozzle (|gngth of elivery rate .
tests angle anglea | angleB |[oz21e [Target site |on target site F[Q‘}Sﬁl:'i) dc:l?\;leg: I:ate
Timel | I°1 | [°1 | I°7 | {mmi [%] Y
Comparative
example 10 49 30 5 10 Nasal 46.4 33.0 -
1—2 turbinate
Example Nasal
1—2 10 49 30 5 10 turbinate 61.5 8.1 33% Up
[Table 3]
Numb f S Nozzl Nozzl Inserted Deli
umber o pray ozzle ozzle |jength of elivery rate .
tests angle angle @ angle 8 nozzle Target site [on target site ?986? E:I?Ceg: l:ate
[Time] 1 1 1 | [mm] [%] v
Comparative
example 3 66 30 5 10 Nasal 42.1 24.9 -
1—3 turbinate
Example Nasal
1—3 3 66 30 5 10 turbinate 55.0 2.2 31% Up
[Table 4]
Inserted
Number of Spray Nozzle Nozzle length of Delivery rate RSD [Change in
tests angle anglea | angle B [hozz1e Target site [on target site [96] |delivery rate
[imel | [°0 | [°1 | [°7 | [mm] [%]
Comparative
example 3 66 15 5 10 Nasal 55.7 11.4 -
1—4 turbinate
Example Nasal
1—4 3 66 15 5 10 turbinate 68.0 2.1 22% Up
[Table 5]
Inserted
Number of Spray Nozzle Nozzle length of Delivery rate RSD |Change in
tests angle angle@ | angle B |[hozzle Target site {on target site [95] |delivery rate
[Timel 1 [°1 [°1 [mm] [%]
Comparative
example 3 66 30 5 15 Na.sal 56.2 11.2 -
1—5 turbinate
Example Nasal
1—5 3 66 30 5 15 turbinate 83.3 3.8 48% Up

[Table 6]
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Inserted
Number of Spray Nozzle Nozzle liength of Delivery rate RSD |Change in
tests ar:gle an§le [+] angole B [nozzle Target site |on target site [%] |delivery rate
[Time] 1 [° 1 [c1 [mm] [96]
Comparative Nasal cavity
example 3 49 30 5 10 intermediate 9.1 29.8 —
1—6 site
E | Nasal cavity
Pl 3 49 30 5 10 | intermediate 11.9 102 | 31% Up
site
[Table 7]
Numb: f S N 1 N | Inserted Deli
umber o pray ozzle ozzle (jength of elivery rate R
tests angle angle @ angle B nozzle Target site |on target site ?‘336[]) 2:;:5: I:ate
[Time] 1 1 T | [mm] [9%] v
Comparative Nasal cavity
. example 3 49 15 5 15 intermediate 27.4 35.2 -
1-7 site
E : Nasal cavity
e 3 49 15 5 15 | intermediate 34.5 243 | 26% Up
site
[Table 8]
Numb f S N | N | Inserted Deli
umber o pray ozzle ozzle |jength of elivery rate .
tests angle angle o angle 8 nozzle Target site |on target site ?l}sﬁ? g:l?::: l:ate
Mmel | 1 | 1 | [°1 | [mm] [%] Y
Comparative
example 3 35 0 0 15 Nasop.harynx 8.6 29.2 -
1—8 site
Example 3 35 0 0 15 | Nasopharynxi 4, 9.8 | 24% Up
1—8 site
[Table 9]
Number of S Nozzl Nozzl inserted Deli
umber o pray ozzle ozzle ||ength of elivery rate .
tests angle angle o angle B8 nozzle Target site |on target site ?;I]D S:I?\r/leg: l:ate
[Time] 1 ° 1 CT | [mm] [%] Y
Comparative .
example 3 35 60 0 15 | Offactory 3.6 28.2 -
21 mucosa site
Example 3 35 60 0 15 Olfactory 8.2 18.8 | 128% Up
2—1 mucosa site
[Table 10]
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Inserted
Number of | Spray Nozzle Nozzle ligngth of Delivery rate RSD |Change in
tests angle anglea | angleB |, 022z1e Target site |on target site [96] |delivery rate
[Time] [°1 [°1 [°1 [mm] [9%]
Comparative
example 3 26 60 0 15 | Olfactory 10.9 9.1 -
2—2 mucosa site
Example 3 26 60 0 15 Olfactory 12.7 63 | 17% Up
2-2 mucosa site
[Table 11]
Inserted
Number of Spray Nozzle Nozzle length of Delivery rate RSD |Change in
tests angle anglea | angleB |,0zzle Target site {on target site [96] |delivery rate
[Time] 1 [*1 1 [mm] (9]
Comparative Nasal
example 10 63 30 5 15 . 41.8 27.4 -
3—1 turbinate
Example Nasal
0 . .
3—1 1 63 30 5 15 turbinate 54.9 6.3 31% Up
[Table 12]
Inserted
Number of Spray Nozzle Nozzle length of Delivery rate RSD [Change in
tests angle angle® | angleB |nozzle Target site |on target site [96] |delivery rate
[Time] 1 | 1 | 7 | [mmI [%]
Comparative Nasal
example 3 66 15 5 20 A 78.4 4.1 -
3—2 turbinate
Example Nasal
3—9 3 66 15 5 20 turbinate 89.4 3.1 14% Up
[Table 13]
Numb f S Nozzl Nozzl inserted Del
umber o pray ozzle ozzle ||ength of elivery rate .
tests angle angle o angle 8 nozgzle Target site |on target site ?:)I]) :j}h;nge n t
[Time] 1 ° 1 1 [rmm] [9%] elivery rate
Comparative Nasal cavity
example 3 42 15 0 10 intermediate 54.7 13.5 -
3—3 site
E | Nasal cavity
Pl 3 42 15 0 10 | intermediate 64.5 7.2 | 18% Up
site
[Table 14]
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Inserted X
Number of | Spray Nozzle Nozzle ||gngth of . Delivery rate | bop [Change in
tests ar:gle anEIe o angaleB nozzle Target site |on target site [%] delivery rate
(Time] | [°1 | [°1 | I°7 | [mm] [9]
Comparative Nasal cavity
example 3 42 15 0 15 intermediate 68.5 9.4 -
3—4 site
E | Nasal cavity
iy 3 42 15 0 15 | intermediate 75.7 63 | 11% Up
site
[Table 15]
Inserted X
Number of Spray Nozzle Nozzle [jgngth of . Delivery ra_te RSD |Change in
tests ar:gle an%Ie a an§IeB nozzle Target site |on target site [9%] |delivery rate
[Time] 1 | 1 1 | [mm] [%]
Comparative Nasopharvnx
example 3 27 0 0 15 phary 20.5 32.3 -
3—5 site
Example 3 27 0 0 15 |Nasopharynx| 54 1129 | 41%Up
3=5 site
[Table 16]
Inserted i
Number of Spray Nozzle Nozzle fiength of . Delivery ra.te RSD |Change in
tests arlgle angole o ang‘le B |hozzle Target site |on target site [9] |delivery rate
[Time] 1 | 1 | T | [emm] [9]
Comparative
example 3 27 60 0 15 | Olfactory 9.3 16.9 -
3—6 mucosa site
Example 3 27 60 0 15 | Offactory 120 | 11.9 | 29% Up
3—6 mucosa site

[0171] As shown in the above Tables 1 to 16, it has been found out that the

nasal spray/spout nozzles with the nose rest being provided in each of them

(i.e., Examples 1 to 3) each have a higher medicament delivery rate with

respect to each of the target sites than that of the nasal spray/spout nozzles

with no nose rest being provided in each of them (i.e., Comparative

examples 1 to 3). It has been also found out that the nasal spray/spout

nozzles with the nose rest being provided in each of them (i.e., Examples 1

to 3) can each suppress variations in the medicament delivery rate more
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than those of the nasal spray/spout nozzles with no nose rest being provided
in each of them (i.e., Comparative examples 1 to 3). Consequently, it has
been confirmed that the nasal spray/spout nozzle according to the present

invention can further improve the performance of the medicament delivery.

INDUSTRIAL APPLICABILITY

[0172] The nasal spray/spout nozzle according to the present invention can
have a more suitable delivery efficiency of the medicament with respect to
the target region having the complex intranasal structure. More
specifically, by allowing the nose rest of the nasal spray/spout nozzle
according to the present invention to abut against the nose region located
around the external naris, the inserted position of the nozzle exit port
within the nasal cavity can be suitably ensured. This means that the
present invention can suitably achieve a realization of a nasal spray/spout-
type medical device capablé of delivering a medicament over a wider range

of nasal target regions with a higher medicament efficacy.

DESCRIPTION OF REFERENCE NUMERALS
[0173]
10: Spray/spout nozzle for nasal administration
11: Tip portion
11A: Nozzle exit port
11B: Nozzle end face (Nozzle exit end face)
12: Nose rest

12E: Proximal end of nose rest
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12S: Inclined face/surface of nose rest
13: Nozzle body
13’: Protrusion for connecting with a syringe
14: Finger rest
14’: Finger guide
15: Directive marker for insertion or Fit surface
15a: Notch surface/face
20: Inner wall of nozzle body
21: Raised portion
22: Internal hollow space
23: Smaller-diameter nozzle portion
24: Larger-diameter nozzle portion
25: Nozzle shoulder
30: Filling rod (filling bar)
31: Outer wall of filling rod
32: Recess
33: Smaller-diameter rod portion
34: Larger-diameter rod portion
35: Rod shoulder
36, 37: Groove
38: Gap
39: Nozzle chamber
40: Vortex-flow generator
50: Medicament having ejected from nozzle

51: Narrower-diffusion region
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52: Wider-diffusion region
100: Upper exhaust airless-type spray/spout device
110: Protective cap
120: Pump
121: Upper annular outer-peripheral surface part
122: Lower annular outer-peripheral surface part
130: Annular operating portion (finger rest)
140: Medicament container
141: Inner peripheral surface
150: Suction chamber
160: Sliding bottom-lid body
170: Stationary bottom lid
180: Vent hole
190: Ring
200: Syringe-type spray/spout device
210: Medicament
220: Syringe barrel
230: Syringe body
240: Plunger rod
240a‘ Fixing portion
250: Tip opening
260: Piston
270: Finger rest
280: Plunger operating portion

300: Nasal rest article for nasal administration
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350: Cylindrical part/portion
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MCSLLP

CLAIMS

1. A nasal spray/spout nozzle for nasal administration, comprising:

a tip portion having a nozzle exit port; and

a nose rest capable of abutting on a nose region around an external naris,

wherein, in a top plan view of the nasal spray/spout nozzle, an axis of the
tip portion and a center of the nose rest have an eccentric relationship with each
other such that they are offset from each other,

wherein, in a top plan view of the nasal spray/spout nozzle, an outer
contour of the tip portion has a non-surround part where a part of the outer
contour of the tip portion is not surrounded by an outer contour of the nose rest,

wherein, in a top plan view of the nasal spray/spout nozzle, contour parts
situated at both sides of the non-surround part in the outer contour of the nose rest
are in a form of arc,

wherein, the outer contour of the nose rest has a part where a part of the
outer contour at one side of the outer contour and another part of the outer contour
at the other side of the outer contour, which are opposed to each other, have

different in curvature from each other.

2. 'The nasal spray/spout nozzle according to claim 1, wherein, in a top
plan view of the nasal spray/spout nozzle, the outer contour of the nose rest

surrounds a part of the outer contour of the tip portion.

3. The nasal spray/spout nozzle according to claim 1 or 2, wherein an
ejection direction of the nozzle exit port forms an angle with respect to an axis of

the nasal spray/spout nozzle.
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4. The nasal spray/spout nozzle according to any one of claims 1 to 3,
wherein, in a lateral plan view of the nasal spray/spout nozzle, a length dimension

of the tip portion is 10 mm or more and 25 mm or less.

5. The nasal spray/spout nozzle according to any one of claims 1 to 4,
wherein the tip portion has a taper part that is gradually tapered toward the

nozzle exit port.

6. The nasal spray/spout nozzle according to any one of claims 1 to 5,
wherein an end face of the tip portion has a diameter of 3 mm or more and 10 mm

or less, the end face being provided with the nozzle exit port.

7. The nasal spray/spout nozzle according to any one of claims 1 to 6,

further comprising a finger rest for putting a finger thereon.

8. The nasal spray/spout nozzle according to claim 1, wherein a

shape of the nose rest is not angular in a top plan view.

9. The nasal spray/spout nozzle according to claim 1, wherein, in the
outer contour of the nose rest, the part at the one side of the outer contour is in a
form of a gentler curve than that of another part at the other side of the outer

contour.

10. An upper exhaust airless-type spray/spout device, comprising the

nasal spray/spout nozzle according to any one of claims 1 to 9.
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11. A syringe-type spray/spout device, comprising the nasal spray/spout

nozzle according to any one of claims 1 to 6, 8, 9.

12. The syringe-type spray/spout device according to claim 11, wherein a

syringe body to which the nasal spray/spout nozzle is attached comprises a finger

rest.
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