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(57) Abstract

An apparatus and method for dispensing a medicinal spray is disclosed. The apparatus may include a body (210) which defines a
longitudinal chamber (220) and an integrally formed spray orifice (230). The spray orifice is disposed at a distal end (212) of the body (210)
and is in communication with the chamber (220). A swirl member (250) having a first end (254) and a second end (256) is disposed within

the chamber (220). The first end (254) includes a first swirl structu
(270).

re (260) and the second end (256) includes a second swirl structure
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APPARATUS AND METHOD FOR DISPENSING A MEDICINAL SPRAY

Background of the Invention

Field of the Invention

The present invention relates to an apparatus and method for dispensing a
medicinal spray. More specifically, the invention is directed to a nasal spray actuator
that includes a swirl pin that provides for both ease of assembly and manufacture of the

actuator and, additionally, safety for a user when using the actuator.

Description of the Related Art

Nasal spray actuators are known for dispensing medication from a container to
the nostrils of a user. Currently known actuators are available that atomize the liquid
that is dispensed from the container so that a fine mist is provided to the user.
However, drawbacks exist with the currently known nasal actuators.

One type of known actuator includes a disposable nozzle adaptor that is attached
to a nozzle which extends from the container which stores the medication to be
dispensed. The nozzle adaptor includes abody, arod arranged ina cylindrical chamber
defined by the body, and aspray nozzle tip which is fitted in the top of the chamber and
snap-fitted onto the rod. The spray nozzle tip includes swirl grooves which impart a
swirling motion to the liquid as it 18 dispensed from the nozzle adaptor. A drawback
with this known type of actuator is that the rod is inserted into the adaptor body at the
distal end of the adaptor body, i.e., that end of the adaptor body that is inserted into the
nostril of the user. After the rod is inserted into the adaptor body, the spray nozzle tip

is then fitted into the adaptor body and onto the rod. Thus, there is a danger that, due
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to the pressure of the fluid as it is dispensed from the container, the spray nozzle tip and
rod may be ejected from the adaptor body and into the nostril of the user. Serious
injury to the user could result. Therefore, it would be desirable to provide a nasal
actuator that could reduce the risk of injury to the user from its use.

Other types of actuators are known which reduce the risk of injury to the user,
however, these actuators have drawbacks as well. These actuators reduce the risk of
injury to the user by incorporating a design where the rod is inserted into the body of
the actuator from the proximal end of the adaptor body, i.e., that end which 1s not
inserted into the nostril of the user. The distal end of the adaptor body is formed as a
single structural unit with an orifice formed in it for dispensing the medication from the
container to the nostril of the user. Because the orifice has a diameter that is less than
the diameter of the rod, the rod cannot be ejected through the orifice and thus, the risk
of injury to the user can be significantly reduced.

As illustrated in Figures 1 and 2, with this second type of actuator 100, which
is used with the Vicks Sinex product, a rod 110, or pin, includes radially extending
structure 115 on a proximal end 112 of rod 110 to “break-up” the liquid so that it may
travel along the chamber 120 of actuator 100. The proximal end 112 of rod 110 is
positioned at the proximal end 122 of chamber 120 and engages with a shoulder 124
formed in actuator 100 to assist in longitudinally positioning rod 110 within chamber
120. At the distal end 124 of chamber 120, the structure of actuator 100 that defines
orifice 102 defines a swirl chamber 104, as can be seen in Figure 3. The swirl chamber
104 imparts a swirling motion to the dispensed liquid.

However, a drawback with the above-described design is that, because two
separately configured structures are require‘d in the actuator to dispense the liquid, i.e.,
the “break-up’ structure on the pin and the swirl chamber in the distal end of the
actuator, complexity is added to the manufacturing process for the actuator.
Additionally, because the pin must be inserted into the actuator in a particular
orientation, i.e., so that the “break-up” structure is positioned at the proximal end of the
actuator’s chamber, complexity is added to the assembly process for the actuator.

Positioning of the pin within the chamber can also be a problem. Because a



WO 00/54887 PCT/US00/06935

10

15

20

25

shoulder is required, complexity is added to the manufacturing process of the actuator.
Also, because no positioning structure is provided at the distal end of the actuator’s
chamber, the pin could become misaligned within the chamber, 1.e., not positioned
centrally within the chamber, thus deleteriously affecting the spray pattern of the
dispensed spray.

Thus, for at least the reasons described above, it would be desirable to provide

an improved nasal spray actuator.

Summary of the Invention

In accordance with the present invention, an apparatus and method for
dispensing a medicinal spray is provided. In one embodiment, the apparatus may
include a body which defines a longitudinal chamber and an integrally formed spray
orifice. The spray orifice is disposed at a distal end of the body and is in
communication with the chamber. A swirl member having a first end and a second end
is disposed within the chamber. The first end includes a first swirl structure and the
second end includes a second swirl structure.

In an embodiment for a method of practicing the present invention, the method
may include dispensing a pressurized spray volume from a pump stem of a container
into a plurality of pathways, the spray volume entering the plurality of pathways by
traveling over a first swirl structure where the first swirl structure is included on a first
end of a swirl member. The swirl member is disposed within a chamber in the spray
actuator. A circular motion is imparted to the spray volume by directing the spray
volume into a second swirl structure where the second swirl structure is included on a
second end of the swirl member. The spray volume is then expelled from the spray

orifice.
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Brief Description of the Drawings

The various features of the invention will best be appreciated by simultaneous
reference to the description which follows and the accompanying drawings, in which:

Fig. 1 is a cross-sectional view of a prior art nasal spray actuator;,

Fig. 2 is a perspective view of the pin of the actuator of Fig. 1;

Fig. 3 is a cross-sectional view of the swirl chamber of the actuator of Fig. 1 as
taken along line 3-3 of Fig. 1;

Fig. 4 is a cross-sectional view of a nasal spray actuator in accordance with the
present invention;

Fig. 5 is across-sectional view of the nasal spray actuator as taken along line 5-5
of Fig. 4;

Fig. 6 is a side view of the swirl member of Fig. 4;

Fig. 7 is aleft end view of the swirl member of Fig. 4 illustrating the first swirl
structure;

Fig. 8 is a right end view of the swirl member of Fig. 4 illustrating the second
swirl structure;

Fig. 9 is an enlarged end view of the swirl structure of Fig. 7; and

Fig. 10 is a cross-sectional view of the nasal spray actuator as taken along line

10-10 of Fig. 4.

Detailed Description

Fig. 4 illustrates an embodiment for a nasal spray actuator 200 in accordance
with the principles of the present invention. As can be seen in Fig. 4, nasal spray
actuator 200 includes an external body portion 210 and an internal body portion 216.
Body portion 210 defines an orifice 230 at a distal end 212 of body portion 210.
Internal body portion 216 defines chamber 220. Chamber 220 extends longitudinally
within nasal spray actuator 200 and receives within it an elongated member, or swirl
pin, 250. A spray volume that is dispensed from nasal spray actuator 200 travels from
pump stem 240 (shown in phantom in Fig. 4) through chamber 220, where it is expelled

through orifice 230 and into, for example, the nostril of a user of the actuator.

PCT/US00/06935



10

15

20

25

30

WO 00/54887 PCT/US00/06935

In the disclosed embodiment, nasal spray actuator 200 also includes three outer
ribs, of which ribs 211A and 211B can be seen in Fig. 4. The outer ribs extend
longitudinally internal from external body portion 210 to internal body portion 216.
Ribs 211A, 211B are rigid members and serve to maintain the internal body portion’s
position with respect to the external body portion. It is desirable that the internal body
portion 216, since it defines chamber 220 within it and mates with the pump stem, is
accurately positioned within the spray actuator in order to provide for ease of assembly
of the actuator and to optimally dispense spray through it. Whereas the outer ribs may
be utilized in the present invention, their use is not required, and, if utilized, any number
of outer ribs and any physical configuration for the ribs could be utilized.

As can be seen in Fig. 5, orifice 230 is integrally formed in body portion 210.
Additionally, it can be seen that the body portion that defines orifice 230 has a smooth
interior surface, i.e., there are no swirl paths included in the body portion. Thus, the
switl paths of the present invention are included on a swirl pin 250 that is disposed
within chamber 220 and are not included on the body portion of the actuator.

As will be further explained later in this specification, swirl pin 250 is centrally
disposed within chamber 220 along its entire length and engages with the head 242 of
pump stem 240 at its first end 254 and with the structure at distal end 212 of body
portion 210 that defines orifice 230 at its second end 256. Since the cross-sectional
diameter of swirl pin 250 is less than the diameter of chamber 220, the structures of the
swirl pin 250 and internal body portion 216 define pathways within chamber 220 which
extend along the longitudinal length of chamber 220. The spray volume that is
dispensed from pump stem 240 travels through the pathways that are defined within
chamber 220. In one embodiment of the present invention, three pathways are defined
within chamber 220, of which, pathway 222 and pathway 224 are visible in Fig. 4.

As will be further explained later in this specification, swirl pin 250 includes a
mid-portion 252 and, as discussed previously, a first end 254 and a second end 256.
First end 254 of swirl pin 250 defines a first swirl structure, or chamber, 260 and second
end 256 of swirl pin 250 defines a second swirl structure, or chamber, 270. Each of the

first and second swirl chambers 260, 270, respectively, are similarly formed. Thus,
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when assembling spray actuator 200, it does not matter which end of swirl pin 250 is
disposed in which end of chamber 220. As a result, either first end 254 or second end
256 may be disposed at the distal end 212 of body 210 and, consequently, the other of
the ends may be disposed at the proximal end 214 of body 210. Thus, the present
invention provides for ease of assembly of nasal spray actuator 200 since either end of
swirl pin 250 may be positioned within either end of body 210 and no assembly step is
required which orients an end of the swirl pin 250. As can be understood, therefore, the
designation in this specification of one end of swirl pin 250 being the “first end” and
the other end being the “second end” is provided for reference purposes only. It does
not imply that the described position for each end of the swirl pin within the actuator
is the only position in which each particular end can be positioned.

In assembling nasal spray actuator 200, swirl pin 250 is inserted into chamber
220 from the proximal end 214 of the actuator body. After swirl pin 250 is inserted
within chamber 220, nasal spray actuator 200 is installed onto pump stem 240. Thus,
swirl pin 250 is positioned between head 242 of pump stem 240 and the distal end 212
of body portion 210. Because swirl pin 250 is supported along the major portion of its
length by ribs which extend from internal body portion 216 into chamber 220, as will
be further explained, and engages with the pump stem 240 at its ﬁrst end 254 and with
distal end 212 of body portion 210 at its second end 256, no shoulders are required
within nasal spray actuator 200 in order to longitudinally position swirl pin 250 within
chamber 220.

As described previously, swirl pin 250 is inserted into nasal spray actuator 200
from the proximal end 214 of body portion 210. Since orifice 230 is integrally formed
within body portion 210, i.e., it is not an insert that is fitted into distal end 212 of body
portion 210, and since orifice 230 has a significantly smaller diameter than the diameter
of swirl pin 250, swirl pin 250 is constrained against being ejected out of the distal end
212 of nasal spray actuator 200. Thus, because swirl pin 250 cannot be ejected from
distal end 212, which is the end of the nasal spray actuator that is inserted into the
nostril of a user, the nasal spray actuator of the present invention significantly reduces

the possibility of injury to a user of the actuator.
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Figs. 6-9 further illustrate swirl pin 250. As was described previously, swirl pin
250 includes a mid-portion 252 and first and second end portions 254, 256,
respectively. First end portion 254 defines first swirl structure 260 and second end
portion 256 defines second swirl structure 270. In one embodiment for swirl pin 250,
it has an overall length L, of 1.025 inches and a diameter D, of 0.0910 inches.
However, the present invention is not limited to these dimensions for swirl pin 250. For
example, swirl pin 250 may have a length of between 0.50 and 1.50 inches. As will be
further described below, in an embodiment, each swirl structure 260, 270 includes
channels that are cut a depth L, of 0.0150 inches into swirl pin 250.

Since both switl structures 260, 270 are similarly formed, a detailed description
will only be provided for swirl structure 260. As can be seen in Fig. 7, swirl structure
260 defines a plurality of swirl paths. In the illustrated embodiment of Fig. 7, three
swirl paths 262, 264, and 266 are provided. As discussed above, each of the swirl paths
are defined by a channel that is cut into first end 254 of swirl pin 250. In the disclosed
embodiment, each swirl path has a depth of 0.015 inches and generally extends radially
from the center of the swirl structure. However, the depth of the swirl paths will vary
in different embodiments depending upon the particular type of spray product thatis to
be dispensed from the spray actuator. Depths of between, for example, 0.0050-0.0200
inches may be utilized for the swirl paths. Further dimensional information for the
swirl structures will be provided when discussing Fig. 9. As will be further explained
later, the swirl paths are formed such that, as the spray volume travels through the swirl
structure that is disposed at the distal end 212 of body portion 210, a circular or swirling
motion will be imparted to the spray volume as it is expelled from orifice 230.

As was mentioned previously, second swirl structure 270 is formed similar to
first swirl structure 260. For reference purposes, as can be seen in Fig. 8, swirl structure
270 includes three swirl paths 272, 274, and 276. The present invention is not limited
to any particular number of swirl paths, however, it is desirable that at least three swirl
paths are provided in each swirl structure, for purposes which will be discussed later in
this specification.

Fig. 9 illustrates additional dimensional detail for the embodiment of swirl
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structure 260. Whereas the present invention is not limited to the precise dimensions
disclosed, it is desirable to include relatively small channels within the swirl structures
and small pathways so that an excess amount of product, i.e., an amount greater than
what is medically required, is not dispensed from the actuator. As can be seen in Fig.
9 and as discussed previously, channels 262, 264, and 266 are included in swirl
structure 260. Thus, structures 267, 268, and 269 define channels 262, 264, and 266.
In defining the positioning of the swirl channels within swirl structure 260, reference
will be made the structures which define the channels. As discussed previously, the
diameter D, of swirl structure 260 is 0.0910 inches. A first edge 267A of structure 267
is positioned a distance S; of 0.010 inches from a central axis 261 which extends
through the geometric center of swirl structure 260 and parallel to edge 267A. Second
edge 267B of structure 267 is positioned a distance S, of 0.0330 inches from the outer-
most circumferential edge of structure 267. Second edge 267B is also positioned a
distance S; of 0.0150 inches from point 268A of structure 268. First edge 267A is
positioned 90° from second edge 267B. As can be understood from the above
discussion and from viewing Fig. 9, the other structures are positioned similarly to
structure 267.

Fig. 10 is a cross-sectional view of the proximal end of the nasal spray actuator.
In Fig. 10, the assembled configuration of swirl pin 250 within chamber 220 can be
clearly seen. As described earlier, swirl pin 250 is centrally disposed within chamber
220 and is supported along a majority of its length by ribs 216A, 216B, and 216C,
which extend from internal body portion 216 and into chamber 220. Whereas the exact
longitudinal length of the ribs, and thus the distance along swirl pin 250 that the ribs
support the swirl pin, is not rigidly defined, the ribs may be of such a length that they
support the swirl pin along approximately 60-80% of its length from the distal end of
the swirl pin. The ribs are only required to be long enough to adequately support swirl
pin 250 such that the swirl pin is centrally disposed within chamber 220. Each rib is
thinly formed in cross-section and may include a tapered end which engages with swirl
pin 250. Thus, as can be understood, it is desirable that at least three ribs, as illustrated,

are utilized when practicing the present invention. The utilization of at least three

PCT/US00/06935
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thinly-formed ribs will ensure that swirl pin 250 can be centrally supported within
chamber 220. Any lesser number of ribs, depending upon their configuration, may not
adequately support swirl pin 250 centrally within chamber 220.

As was explained earlier, the combined structures of internal body portion 216
and the outer circumference of swirl pin 250 define pathways between the two
structures within chamber 220. The pathways are defined by that volume of chamber
220 that is not occupied by swirl pin 250. As can be seen in Fig. 10, because the three
equally spaced ribs 216A, 216B, and 216C extend from internal body portion 216 and
engage with swirl pin 250, three separate pathways 222, 224, and 226 are formed within
chamber 220. The number of pathways that are defined within chamber 220 must
correlate to the number of ribs that extend from internal body portion 216 in order to
equalize the flow of spray through the pathways.

Because the ribs extend into the volume of chamber 220 through which passes
the spray volume that is to be dispensed from nasal spray actuator 200, it is desirable
to form the ribs with as thin a cross-section as possible. In the disclosed embodiment,
each pathway has a radial width of approximately 0.005 to 0.010 inches.

As can be understood, each pathway extends along the longitudinal length of
chamber 220, along swirl pin 250, to the distal end 212 of actuator 200. In operation,
the spray volume that is to be dispensed from actuator 200 exits head 242 of pump stem
240 and travels through first swirl structure 260 and into the three pathways. The spray
volume travels through the pathways, is directed into second swirl structure 270 at the
distal end 212 of body portion 210, and is ultimately expelled out of orifice 230.

As can be seen in Fig. 10 in the illustrated embodiment, and as discussed
previously, three ribs are provided and three swirl paths are included within first swirl
structure 260. This is desirable in order to provide for directing a substantially
equivalent volume of spray into each pathway. For example, if three ribs, and thus
three pathways, were provided within nasal spray actuator 200 and only one swirl path
was provided in first swirl structure 260, this configuration could result in no volume
of spray being provided to two of the pathways. Should this occur, a less than optimal

spray pattern could be expelled from the nasal spray actuator. Thus, whereas the
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present invention is not limited to any particular number of pathways and swirl paths,
it is desirable that the number of pathways, and thus the number of ribs, correlate to the
number of swirl paths that are included within first swirl structure 260.

The assembly and operation of the nasal spray actuator of the present invention
will now be further described. As discussed previously, swirl pin 250 is inserted into
chamber 220 of nasal spray actuator 200 from the proximal end 214 of body portion
210. Again, either end of swirl pin 250 may be positioned at either end of chamber 220
since the swirl structures at each end of swirl pin 250 are similarly formed. Swirl pin
250 is centrally disposed within chamber 220 by ribs 216A, 216B, and 216C, which
extend within chamber 220 from internal body portion 216. Swirl pin 250 is supported
along a majority of its length by the ribs. The assembled nasal spray actuator 200 is
then positioned onto head 242 of pump stem 240. When nasal spray actuator 200 is
positioned onto pump stem 240, first end 254 of swirl pin 250 engages with head 242
of pump stem 240 and second end 256 of swirl pin 250 engages with the structure at
distal end 212 of body portion 210 which defines orifice 230. Thus, when nasal spray
actuator 200 is positioned onto pump stem 240, swirl pin 250 engages with both the
pump stem and the structure which defines orifice 230. As such, no shoulders are
required within nasal spray actuator 200 for longitudinally positioning swirl pin 250
within chamber 220.

To operate nasal spray actuator 200 to dispense a pressurized spray volume from
a container that is associated with pump stem 240, a force F, is applied against pump
stem 240 by finger depression on spray actuator 200, as is well-known in the art. When
force F, is applied against pump stem 240, a pressurized spray volume is dispensed
from pump stem 240 and travels through first swirl structure 260 where it is distributed,
substantially equally, into the three pathways that are defined within chamber 220.
Because of the relative sizes of the pump stem orifice and the diameter of chamber 220
at the proximal end 214 of body 210, i.e., that portion of chamber 220 that has first
swirl structure 260 disposed in it, as the pressurized spray volume passes through first
swirl structure 260, no swirling motion is imparted to the pressurized spray volume as

it is apportioned into the pathways. This is because the spray volume is traveling from
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the smaller orifice in the pump stem into the larger volume of the chamber 220 and the
pathways, which does not result in an increase in the Vélocity of the spray volume, and
thus no swirling of the spray volume as it passes through the first swirl structure, as
occurs when the spray volume passes through the second swirl structure at the distal end
of the actuator. More particularly, when the spray volume passes through the first swirl
structure, the spray travels from a position inside the swirl structure to a location outside
of the swirl structure through the swirl paths. This is a path of travel which is opposite
the path of travel of the spray volume as it passes through the second swirl structure
where the spray travels from a position outside the swirl structure where it then passes
through the swirl paths and out of the orifice 230. Thus, the path of travel for the spray
volume through the first swirl structure is opposite that of the path of travel through the
second swirl structure. As such, even though there is a “swirl structure” disposed
within chamber 220 at the portion of the chamber where the spray volume is dispensed
from the pump stem, the “swirl structure” does not act as a structure that imparts a
swirling motion to the spray volume. Rather, the swirl structure assists in making the
spray volume that is dispensed from the pump stem more uniform where it is then
equally distributed into the three pathways.

As can be understood, therefore, in the present invention, a swirl structure can
be provided at the proximal end of the nasal spray actuator chamber without
deleteriously impacting the flow of the spray volume. Consequently, swirl structures
may be provided at both ends of the swirl pin, which advantageously allows a user to
insert the swirl pin into the actuator without being concerned about which end of the
swirl pin is disposed in which end of the actuator. Thus, with the swirl pin of the
present invention, the actuator may be more easily assembled.

After the spray volume s dispensed from the pump stem 240 and is apportioned
into the pathways, the spray volume travels down the pathways and is directed through
the swirl paths in second swirl structure 270. Because the spray volume is traveling
from a larger diameter orifice, i.e., the pathways in chamber 220, into the smaller
orifices of the swirl paths in the second swirl structure 270, the spray volume is

accelerated and swirled as it travels through the swirl paths of second swirl structure
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270. A swirling motion is imparted to the spray volume as it passes through the swirl
paths of second swirl structure 270. The spray volume is then expelled from orifice 230
of nasal spray actuator 200.

Thus, as disclosed, the present invention provides a nasal spray actuator that
includes a swirl pin with swirl structures at each end of the swirl pin. Since each of the
swirl structures are similarly formed, it is not necessary to longitudinally orient the ends
of the swirl pin before inserting the swirl pin into the actuator’s chamber. Because of
the relative sizes of the orifice of the pump stem and the chamber of the nasal spray
actuator, the swirl structure positioned adjacent to the pump stem does not function to
impart a swirling motion to the spray volume that is expelled from the pump stem.
Rather, the swirl structure serves to assist in directing the spray volume into the
plurality of pathways within the nasal spray actuator. Thus, because the swirl pin of the
present invention has swirl structures at each of its ends, it provides for ease of
assembly of the actuator. Additionally, because the swirl pin is constrained against
being ejected from the distal end of the nasal spray actuator, the present invention
provides for safety for the user of the nasal spray actuator.

The disclosed embodiments are illustrative of the various ways in which the
present invention may be practiced. Other embodiments can be implemented by those

skilled in the art without departing from the spirit and scope from the present invention.
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What Is Claimed Is:

1. An apparatus for dispensing a medicinél spray, comprising:

abody, thebody defining alongitudinal chamber and an integrally formed spray
orifice, the spray orifice disposed at a distal end of the body and in communication with
the chamber; and

a swirl member having a first end and a second end, the first end including a
first swirl structure and the second end including a second swirl structure, the swirl

member disposed within the chamber.

2. The apparatus of claim 1 wherein the first swirl structure and the second

swirl structure are similarly formed.

3. The apparatus of claim 2 wherein the first and second swirl structures

include a channel in the first and second ends of the swirl pin, respectively.

4. The apparatus of claim 3 wherein each of the first and second swirl

structures include at least three channels.

5. The apparatus of claim 4 wherein the at least three channels extend

radially from a center of the first and second swirl structures.

6. The apparatus of claim 1 wherein the body includes at least three ribs

and wherein each of the ribs extends longitudinally within the chamber.

7. The apparatus of claim 6 wherein each of the at least three ribs engage

with the swirl member to centrally dispose the swirl member within the chamber.

8. The apparatus of claim 4 wherein the body includes at least three ribs
and wherein each of the ribs extends longitudinally within the chamber, the ribs

engaging with the swirl member to define at least three pathways, and wherein a
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number of the at least three channels equals a number of the ribs.

9. The apparatus of claim 4 wherein each of the at least three channels has

a depth between 0.0050 and 0.0200 inches.

10.  The apparatus of claim 1 wherein the spray orifice has a first diameter
and the swirl member has a second diameter, the first diameter being less than the

second diameter.

11. A swirl pin for a nasal spray actuator, wherein the actuator includes a
body defining a chamber and an integrally formed spray orifice, the spray orifice
disposed at a distal end of the body and in communication with the chamber,
comprising:

an elongated member, the elongated member having a first end and a second
end, the first end including a first swirl structure and the second end including a second
swirl structure, the elongated member being shaped to be disposed within the chamber

of the nasal spray actuator.

12.  Theswirl pinof claim 11 wherein the first swirl structure and the second

swirl structure are similarly formed.

13.  The swirl pin of claim 11 wherein the first and second swirl structures

include a channel in the first and second ends of the elongated member, respectively.

14.  The swirl pin of claim 13 wherein each of the first and second swirl

structures include at least three channels.

15.  Theswirl pinof claim 14 wherein each of the at least three channels has

a depth between 0.0050 and 0.0200 inches.
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16.  The swirl pin of claim 11 wherein the spray orifice has a first diameter
and the elongated member has a second diameter, the first diameter being less than the

second diameter.

17. The swirl pin of claim 11 wherein the elongated member has a length of

between 0.50 and 1.50 inches.

18. A method for dispensing a medicinal spray from a container, the
container including an actuator having a body that defines a longitudinal chamber
therein and an integrally formed spray orifice, the spray orifice disposed at a distal end
of the body and in communication with the chamber, the method comprising:

dispensing a pressurized spray volume from a pump stem of the container into
a plurality of pathways, the spray volume entering the plurality of pathways by
traveling over a first swirl structure included on a first end of a swirl member, the swirl
member disposed within the longitudinal chamber;

imparting a circular motion to the spray volume by directing the spray volume
into a second swirl structure included on a second end of the swirl member; and

expelling the spray volume from the spray orifice.

19. The method of claim 18 wherein the first swirl structure and the second

swirl structure are similarly formed.

20. The method of claim 19 wherein the first and second swirl structures

include a channel in the first and second ends of the swirl member, respectively.

21. The method of claim 20 wherein each of the first and second swirl

structures include at least three channels.

22. The method of claim 21 wherein each of the at least three channels has

a depth between 0.0050 and 0.0200 inches.
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23.  The method of claim 18 further comprising the step of centrally

disposing an entire length of the swirl member within the longitudinal chamber.

24. A method of assembling a nasal spray actuator, the method comprising;

providing a body, the body defining a longitudinal chamber having a first end
and a second end, and an integrally formed spray orifice, the spray orifice disposed at
a distal end of the body and in communication with the chamber;

providing a swirl member having a first end and a second end, the first end
including a first swirl structure and the second end including a second swirl structure;
and

inserting the swirl member into the chamber.

25.  The method of claim 24 wherein the step of inserting the swirl member
into the chamber includes the step of positioning either the first end or the second end
of the swirl member at the first end of the longitudinal chamber and the other of the first

or second ends of the swirl member at the second end of the longitudinal chamber.
26.  The method of claim 24 wherein the step of inserting the swirl member

into the chamber includes the step of centrally positioning the swirl member within the

chamber.
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