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Description

[0001] The present invention is generally related to an
apparatus to aid in administering inhaled pharmaceutical
aerosol to a patient.
[0002] Medical devices used to deliver drugs in an aer-
osol form to patients have been used since the mid
1950s. Such devices are used to deliver inhaled phar-
maceutical aerosols (IPAs) into lungs of patients. The
most common use of such devices is in the treatment of
asthma and chronic obstructive pulmonary diseases, in
forms of meter dose inhalers, dry powder inhalers, or
nebulizers.
[0003] A problem with the use of inhalers is the low
efficiency of the delivery of the aerosol to its target. In
cases of patient administered meter dose inhalers (MDI)
or dry powder inhalers (DPI), for example, up to 50% of
the aerosolized drug may not reach the lungs of the pa-
tient. Various different ways of trying to improve lung dep-
osition have been attempted, including, but not limited
to, teaching patients about optimal positioning of the in-
haler mouthpieces, ensuring the patient lips make an ef-
fective seal around the mouthpiece of the inhaler, and
ensuring that the patient places their teeth around the
mouthpiece effectively so as not to obstruct the flow of
aerosol. US 2007/0221211 describes a tongue protector
coupleable to an inhaler, which is configured with a grip
and an elongated body configured to cover at least a
portion of the patient’s tongue administering a medicine.
[0004] Although some devices are configured to pre-
vent narrowing of the airway behind the tongue, it may
still possible for the patient to obstruct the mouthpiece.
Other devices attempt to offset the subject’s upper and
lower jaws during aerosol delivery, but different patients
may have different offset requirements.
[0005] One aspect of the present disclosure includes
a mouthpiece for an apparatus to aid aerosol delivery to
a patient. The mouthpiece includes: a body; a bore ex-
tending through the body; an upper step on a top side of
the mouthpiece; a lower step on a bottom side of the
mouthpiece; and a tongue depressor extending from the
bottom side and configured to prevent a tongue from oc-
cluding a flow of aerosol through the mouthpiece.
[0006] Another aspect of the disclosure includes a
mouthpiece for an apparatus to aid aerosol delivery to a
patient. The mouthpiece includes: a body; a bore extend-
ing through the body; an adjustable member configured
to move in a longitudinal direction with respect to the
body; an upper step on a top side of the mouthpiece; and
a lower step on a bottom side of the mouthpiece. The
upper step is formed on one of the body or adjustable
member and the lower step is formed on the other of the
body or adjustable member. Movement of the adjustable
member adjusts a longitudinal distance between the up-
per step and the lower step.
[0007] Yet another aspect of the disclosure includes a
mouthpiece for an apparatus to aid aerosol delivery to a
patient. The mouthpiece includes: a body; a bore extend-

ing through the body; a first step on a top side of the
mouthpiece; a second step on a bottom side of the mouth-
piece; an adjustable member configured to move in a
longitudinal direction with respect to the body, the first
step formed on one of the body or adjustable member
and the second step formed on the other of the body or
adjustable member; and a tongue depressor extending
from the second side and configured to prevent a tongue
from occluding a flow of aerosol through the mouthpiece.
[0008] Another aspect of the disclosure includes an
apparatus to deliver pharmaceutical aerosol to a patient
including: a pharmaceutical containing reservoir; a
mouthpiece operatively connected with the reservoir, the
mouthpiece comprising a body; the mouthpiece further
comprising a bore extending through the body; an ad-
justable member configured to move in a longitudinal di-
rection with respect to the body; a first step on a top side
of the mouthpiece; and a second step on a bottom side
of the mouthpiece. The first step is formed on one of the
body or the adjustable member and the second step is
formed on the other of the body or the adjustable mem-
ber.
[0009] Yet another aspect of the disclosure includes
method for selecting a fixed mouthpiece for an apparatus
configured to deliver aerosol to a user using an adjustable
mouthpiece, the adjustable mouthpiece including a body;
a bore extending through the body; a first step on a top
side of the mouthpiece; a second step on a bottom side
of the mouthpiece; an adjustable member configured to
move in a longitudinal direction with respect to the body
so as to adjust a longitudinal distance between the first
step and the second step to determine an appropriate
offset between the first step and the second step for the
user. The method includes: inserting the adjustable
mouthpiece into a mouth of a patient; sliding the adjust-
able member in a longitudinal direction along the body
to determine an appropriate offset amount for the user;
and selecting a fixed mouthpiece for the apparatus based
on the determined offset amount. The offset imparts a
selected amount of mandibular shift to the user.
[0010] These and other objects, features, and charac-
teristics of the present invention, as well as the methods
of operation and functions of the related elements of
structure and the combination of parts and economies of
manufacture, will become more apparent upon consid-
eration of the following description and the appended
claims with reference to the accompanying drawings, all
of which form a part of this specification, wherein like
reference numerals designate corresponding parts in the
various figures. It is to be expressly understood, however,
that the drawings are for the purpose of illustration and
description only and are not intended as a definition of
the limits of the invention. As used in the specification
and in the claims, the singular form of "a", "an", and "the"
include plural referents unless the context clearly dictates
otherwise.

FIG. 1 is a perspective view of an embodiment of an
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apparatus of the present invention.
FIG. 2 is an exploded view of the apparatus of FIG. 1.
FIG. 3 is a side view of the apparatus of FIG. 1 in a
first position in accordance with an embodiment.
FIG. 4 is a top view of a cross section of the apparatus
in the first position shown in FIG. 3.
FIG. 5 is a side view of the apparatus of FIG. 1 in a
second position in accordance with an embodiment.
FIG. 6 is a top view of a cross section of the apparatus
in the second position shown in FIG. 5.
FIG. 7 shows a perspective view of an embodiment
of the present disclosure comprising a metered dose
inhaler with a stepped mouthpiece.
FIG. 8A shows a perspective view of an embodiment
of the present disclosure comprising a dry powder
inhaler with a stepped mouthpiece.
FIG. 8B shows a side elevation view of an embodi-
ment of the present disclosure comprising a portion
of a nebulizer with a stepped mouthpiece.
FIG. 9 is a perspective view of an alternate embod-
iment of an apparatus of the present invention.
FIG. 10 shows a detailed view of a portion of the
apparatus of FIG. 9.

[0011] In one embodiment, an apparatus of the present
invention comprises a mouthpiece of such configuration,
that when a patient uses the apparatus properly, the
mouthpiece will force the patient’s lower jaw into a posi-
tion to increase the deposition of inhaled pharmaceutical
aerosol into the patient’s lung while depressing the pa-
tient’s tongue such that it does not occlude the flow of
aerosol through the mouthpiece. The apparatus increas-
es the deposition of the inhaled pharmaceutical aerosol
in the patient’s lungs by improving the geometry of the
oral cavity of the patient to cause a laminar flow of an air
/ inhaled pharmaceutical aerosol mixture. Furthermore,
a mouthpiece with an adjustable configuration for offset-
ting the jaws allows for adjustment of the airway behind
the tongue to suit each patient. Positioning each patient’s
jaw and related anatomical structure in an appropriate
way will decrease the deposition of inhaled pharmaceu-
tical aerosol particle in the upper airway, and increase
the deposition in the lungs.
[0012] Referring now more particularly to the drawings,
FIG. 1 illustrates an exemplary embodiment of an appa-
ratus 10 according to one embodiment of the present
invention. Apparatus 10 comprises a hollow body 11 with
a front end 12, center section 20, and back end 30 with
an imaginary axis 50 leading through hollow body 11.
Apparatus 10 may be a stand-alone mouthpiece 31 that
can be connected to an aerosol generating device (e.g.,
inhaler or nebulizer) or can be an entire aerosol generator
(e.g., inhaler or nebulizer) for which the mouthpiece 31
forms a component, as will be described later. The
mouthpiece has an inlet port 13 at front end 12. Apparatus
10 also comprises a bore 60 through the apparatus from
front end 12 to the back end 30. Bore 60 terminates on
front end 12 with inlet aperture 16, and on back end 30

with outlet aperture 36. Further, apparatus 10 comprises
a tongue depressor 40 provided on the bottom of the
mouthpiece 31, adjacent back end 30.
[0013] The tubular body 11 may be formed from a suit-
able material. Suitable materials may be any biocompat-
ible material, which is acceptable for a safe and effective
use by a patient or a medical professional. Any commonly
used material in the art of inhaled pharmaceutical aero-
sols delivery may be used. The material should also pro-
vide a structure to the mouthpiece so that a patient does
not deform the mouthpiece during the use thereof. A suit-
able material may be a thermoset plastic, such as acry-
lonitrile butadiene styrene, poly(methyl methacrylate),
polyacrylate, polyethylene, polypropylene, polybutylene,
polysulfone, polyphthalamide, polystyrene, poly-
urethane, polyvinyl chloride, styrene acrylonitrile resin,
or copolymers thereof. In one embodiment the suitable
material is polyethylene, polypropylene, polyurethane or
polycarbonate. In another embodiment, the suitable ma-
terial is polyethylene, or polypropylene. Other materials,
such as silicone or TPE, may also be used.
[0014] The apparatus should be generally formed such
that apparatus 10 does not substantially deform during
the use of apparatus 10. Specifically, when a patient bites
on mouthpiece 31, the mouthpiece should not constrict
the inner cross-section of center section 20. Further, for
embodiments in which the mouthpiece 31 is a separate
unit to be connected to an inhaler or spacer, for example,
inlet port 13 should also be formed to readily accept an
exhaust outlet from the inhaler or a spacer.
[0015] Apparatus 10 may be formed by any means in
the art used to form mouthpieces of medical devices. In
one embodiment the mouthpiece is formed by reaction
injection molding.
[0016] In the illustrated embodiment, as shown in
greater detail in FIG. 2, apparatus 10 is assembled from
a plurality of structural elements. The individual elements
may be formed by molding or otherwise formed inde-
pendently from one another. More specifically, mouth-
piece 31 as illustrated can be manufactured in two parts,
a main mouthpiece body 24 and an adjustable member
26. Adjustable member 26 is configured to slide relative
to the main body 24 in a parallel or longitudinal direction
with respect to axis 50, as indicated by arrow A in FIG.
1, for example. As will become further evident in the de-
scription with respect to FIGS. 3-6, a positioning of ad-
justable member 26 relative to main mouthpiece body 24
sets a relative offset between an upper and a lower jaw
of a user or patient.
[0017] Main mouthpiece body 24 may include the
above-noted hollow body 11, front end 12, center section
20, and back end 30 formed integrally together. Inlet port
13 functions as a receiving inlet for inhaled pharmaceu-
tical aerosols or medical gases through an inlet aperture
16. Inlet aperture 16 have a shape and configuration
adapted to enable the mouthpiece 31 to be removably
connected to the exhaust or outlet of a nebulizer, inhaler,
or other aerosol generating device. In another embodi-
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ment, the inlet 16 is an integral part of the aerosol gen-
erating device. In one embodiment, inlet port 13 is defined
by a cylindrical projecting wall 14 defining an interior vol-
ume. The interior of the inlet port is fluidly connected to
the interior of center section 20 of the body 11.
[0018] The projecting wall surrounding the interior vol-
ume may comprise a plurality of shapes, including, but
not limited to, a shape of a right circular cylinder, a frus-
toconical shape with the wall slightly angled inward, a
frustoconical shape with the wall slightly angled outward,
or a general right cylinder shape (such as an elliptic cyl-
inder). In one embodiment the inlet port 13 may have any
shape which allows for an easier mating with an outlet
port of an inhaler device.
[0019] Projecting wall 14 terminates on front end 12
with a peripheral edge 15 (shown in phantom). In an em-
bodiment, peripheral edge 15 is generally smooth with
slightly rounded corners to aid in mating of an outlet port
of an inhaler to the inlet port. In an alternative embodi-
ment, the peripheral edge may have sharp corners. As
noted above, in yet another embodiment, peripheral edge
15 may be integrated with an apparatus or device. For
example, the edge 15 may be integrally molded as part
of an aerosol generating device and not separately de-
fined.
[0020] During the use of the apparatus, the mouthpiece
31 deliver aerosol from an inhaled pharmaceutical aer-
osol delivery device (not shown in FIGS. 1-6). An inhaled
pharmaceutical aerosol delivery device is a device which
either generates stored inhaled pharmaceutical aerosol
upon actuation to deliver inhaled pharmaceutical aerosol
out of an outlet port, or alternatively, is a device through
which inhaled pharmaceutical aerosol flows through to
an outlet port. Examples of inhaled pharmaceutical aer-
osol delivery device includes an inhaler (commonly re-
ferred to as a puffer), and a spacer. Examples of an in-
haler include metered dose inhalers (MDI), dry powder
inhalers (DPI), softmist inhalers, or a nebulizer. Exam-
ples of nebulizers include pneumatic nebulizers, ultra-
sonic nebulizers, and mesh nebulizers. FIGS. 7-8B illus-
trate examples of such devices having mouthpiece 31.
These devices typically include a pharmaceutical con-
taining reservoir, and some may contain an actuator. As
used herein, the term "reservoir" refers to a pressurized
canister, a non-pressurized DPI container for powder,
and/or other pressurized or non-pressurized storage de-
vices for containing a pharmaceutical or drug therein. An
inhaled pharmaceutical aerosol delivery device also in-
cludes devices that deliver condensation aerosols and
electrohydrodynamic aerosols.
[0021] Apparatus 10 is designed to be used in concert
with a metered dose inhaler in an embodiment. Common
metered dose inhalers include, but are not limited to,
those sold under the tradenames Airomir™, Ventolin®,
Atrovent®, Becloforte®, Benclovent®, Berotec®, Com-
bivent®, Flovent®, Tilade®, Serevent®, Intal®, Vancer-
il®, and QVAR®.
[0022] Mouthpiece 31 as herein disclosed can be used

with any device that delivers inhaled pharmaceutical aer-
osol. The phrase "inhaled pharmaceutical aerosol" refers
to any type of medicament that is formulated to be deliv-
ered to a patient in aerosolized form into the patient’s
lungs. For example, for purposes of this disclosure, pow-
der particles of DPIs can be considered an aerosol (i.e.,
aerosol is not limited to liquid particles). As used herein,
the term "aerosol" refers to a suspension of solid, solution
or liquid particles in a gas. The term "aerosol" also refers
to a suspension of a mixture of solid and liquid particles
in a gas. The term "aerosol" also refers to liquid particles
in a gas, wherein the liquid is a mixture of at least two
liquids. Such a mixture can be a homogenous liquid (such
as a solution), or it can be a heterogeneous liquid (such
as a suspension).
[0023] Also, apparatus 10 is designed to work with any
aerosol of any common particle size. In an embodiment,
the mean aerosol particle size is 0.1 to 10 micrometers.
In another embodiment, the mean aerosol particle size
is 0.5 to 5 micrometers. In yet another embodiment, the
aerosol particle size is submicron size. An example of
particles with submicron size is nanoparticles.
[0024] For a separately formed mouthpiece 31, the
mating of inlet port 13 with an outlet port of an inhaled
pharmaceutical aerosol delivery device can be achieved
in several ways. In one embodiment, an outlet port of the
inhaled pharmaceutical aerosol delivery device is friction
fitted through inlet aperture 16 into inlet port 13 of appa-
ratus 10. In this embodiment an outer surface of the outlet
port is in contact with an inner surface 17 of the tubular
body. In another embodiment, mouthpiece 31 may be
configured to be attached to a spacer or valved holding
chamber that is attached to an inhaled pharmaceutical
aerosol delivery device. For example, spacers and cham-
bers may be used with MDIs. Thus, it is to be understood
that apparatus 10 may be directly or indirectly attached
in a number of ways to a delivery device.
[0025] In the embodiment illustrated in the FIGS., inner
surface 17 is smooth. Such smoothness aids in the mech-
anism of friction fitting. In an alternative embodiment, in-
ner surface 17 has geometric features which help to re-
tain the outlet port of the inhaled pharmaceutical aerosol
delivery device so it is matched to the corresponding fea-
tures on the outlet port of the inhaled pharmaceutical
aerosol delivery device. Such geometric features include
ridges and other protruding features, and valleys and oth-
er intruding features. Such geometric features on the in-
ner surface 17 in such embodiment are coordinated to
the matching features on the outer surface of the outer
port of inhaled pharmaceutical aerosol delivery device.
[0026] In an alternative embodiment, the outlet port of
the inhaled pharmaceutical aerosol delivery device fits
over inlet port 13; namely, outer surface 18 of projecting
wall 14 is in contact with the inner surface of the wall of
the outlet port of the inhaled pharmaceutical aerosol de-
livery device. In an alternative embodiment, outer surface
18 has geometric features which help to retain the outlet
port of the inhaled pharmaceutical aerosol delivery de-
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vice by matching to the corresponding feature on the out-
let port of the inhaled pharmaceutical aerosol delivery
device. Such geometric features include ridges and other
protruding features, and valleys and other intruding fea-
tures. Such geometric features on the outer surface 18
in such embodiment are coordinated to the matching fea-
tures on the inner surface of the outer port of inhaled
pharmaceutical aerosol delivery device.
[0027] Center section 20 of the tubular body 11 is at-
tached on one end to inlet port 13 and on the other end
with a mouthpiece 31. Center section 20 is hollow and is
in fluid communication with inlet port 13. The cross-sec-
tion of the center section can be of any two dimensional
shape, so long as that it of sufficient size for a mouthpiece
to fit into a patient’s mouth to deliver the inhaled phar-
maceutical aerosol. In the embodiment shown in the
FIGS., center section 20 has an elliptic cross-section. In
this embodiment, the minor axis of the ellipse that defines
the cross-section of the center section is in the vertical
direction, and the major axis of the ellipse that defines
the cross-section of the center section is in the horizontal
direction. In other embodiments, the cross-section of
center section 20 may be circular, ellipsoidal, oval,
square, square with rounded corners, square with four
curvilinear edges, rectangular, rectangular with rounded
edges, rectangular with two curvilinear edges, or rectan-
gular with four curvilinear edges, among others. The area
of the cross section of bore 60 at narrowest point of bore
60 is defined as the cross section. Such cross section is
measured in mm2. The size of cross section area in the
apparatus of the present disclosure may be between 50
and 500 mm2, and in one embodiment between 100 and
300 mm2.
[0028] As illustrated in FIG. 2, center section 20 of tu-
bular body 11 has a top side 21 and a bottom side 22.
Both top side 21 and bottom side 22 stretch from a border
between center section 20 and inlet port 13 to the front
portions of the mouthpiece 31.
[0029] In order to use apparatus 10 properly, appara-
tus 10 needs to be positioned between the upper and
lower teeth of the patient properly. In one embodiment,
the patient places top side 21 of apparatus 10 in contact
with his/her top teeth and bottom side 39 of the apparatus
10 with his/her bottom teeth. In one embodiment, the
bottom side 39 of the apparatus that engages the pa-
tient’s lower teeth is provided on an adjustable member
26 that is movable relative to the tubular body 11. In an
embodiment, top side 21 is marked as shown in FIGS. 1
and 2 to indicate to the user of the apparatus the axial
orientation of apparatus 10. Such markings may be in
form of writing, symbols, or juvenile drawings, although
any suitable indicia may be used.
[0030] Center section 20 terminates at back end 30 of
mouthpiece 31. Mouthpiece 31 comprises outlet aperture
36, through which inhaled pharmaceutical aerosol is in-
troduced into the oral cavity of a patient.
[0031] In the embodiments illustrated, mouthpiece 31
comprises a first (or upper) step 32. Although in the illus-

trated embodiments the steps 32 and 34 are shown as
what looks like a step that might be associated with a
flight of stairs, for purposes of this disclosure, the term
"step" is defined as a surface for receiving at least a por-
tion of teeth or a tooth. Thus, throughout this disclosure,
it is to be understood that "step" may comprise a raised
surface, a surface with a difference in thickness, an open-
ing, groove, crevice, or gap, or the like that is positioned
or configured to engage teeth of the user. As shown in
FIGS. 1-6, first (or upper) step 32 is a raised surface
which forms a step on top side 21 of center section 20.
The step 32 includes a first riser 33 and an edge 41. In
the illustrated embodiment, the step 32 has a riser portion
33 that faces towards the back end 30.
[0032] Mouthpiece 31 further comprises an area 38
where a patient’s upper teeth are placed. The upper front
teeth are placed so that the upper front teeth of the patient
are contacted with top side 21 and the apparatus is ma-
nipulated so that the front of the upper front teeth are
pushed against first (or upper) riser 33. In one embodi-
ment, the incisal surfaces of the maxillary central incisors
engages (or contacts) with area 38, while at the same
time the facial surfaces (also referred to as the buccal
surfaces) of the maxillary central incisors engage with
riser 33. In an alternative embodiment at least one of the
incisal surfaces of at least one of the maxillary lateral
incisor also engages with area 38. In another alternative
embodiment at least one of the facial surfaces of at least
one the maxillary lateral incisors also engage with riser
33. In yet another embodiment the incisal surface of at
least one of the maxillary lateral incisors engages with
area 38, while at the same time the facial surface of at
least one the maxillary lateral incisors also engages with
riser 33.
[0033] Provided adjacent the bottom of the tubular
body 11 of mouthpiece 31 is adjustable member 26. As
previously noted, adjustable member 26 may be config-
ured to move or slide relative to the main body 24 in a
parallel or longitudinal direction with respect to axis 50
(see arrow A in FIG. 1). Adjustable member 26 may com-
prise an attachment portion 44 that attaches to main body
11. Attachment portion 44 of adjustable member 26, in
one embodiment, at least partially surrounds or encom-
passes body 11. Attachment portion 44 may, in one em-
bodiment, comprise a shape corresponding to at least
the bottom portion 22 of center portion 20. In an embod-
iment, attachment portion 44 is comprises a portion of
an elliptical shape corresponding to an outer surface of
the body 11. Attachment portion 44 may have sides 46a
and 46b which are on opposite sides of the body 11. In
an alternate embodiment, adjustable member 26 may
comprise a sleeve which substantially surrounds the
body 11 of main body 24.
[0034] In an embodiment, attachment portion 44 is
connected to body 11. Attachment portion 44 may be
snap fit to bottom side 22 of apparatus 10, for example.
In the illustrated embodiment, body 11 comprises a
groove or channel 28 on one or both of its sides for re-
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ceiving a part of attachment portion 44. As shown in FIG.
2, for example, the inside surfaces of sides 46a and 46b
may comprise at least connection portion 54 (e.g., in the
form of a projection) for connecting attachment portion
44 to body 11. The connection portion(s) 54 may be sized
to be inserted into the channel 28 of the body, for exam-
ple. In another embodiment, one or more projections may
be formed on the body 11 and the groove formed in the
adjustable member 26. It should be appreciated that any
suitable slidable connection between body 11 and ad-
justable member 26 can be used. Also, the attachment
portion 44 can also be assembled to have a removable
connection, such that adjustable member 26 may be re-
moved for cleaning, for example. For example, attach-
ment portion 44 may be sufficiently flexible to enable a
slight bending therein to remove the connection portion
54 from channel 28.
[0035] In an embodiment, the positioning of adjustable
member 26 relative to the main mouthpiece body 11 is
designed to set a relative offset therebetween, thereby
offsetting an upper and a lower jaw of a user or patient
when apparatus 10 is in use. Thus, adjustable member
26 is provided with a step structured to impart a selected
amount of mandibular advancement or retraction. In the
illustrated embodiment, adjustable member 26 compris-
es a second (or lower) step 34. Second (or lower) step
34 is a surface which forms a step on bottom side 45 of
attachment portion 44. In the illustrated embodiment, the
step 34 faces forward (towards front end 12), meaning
that looking along bottom side 22 of apparatus from front
end 12 towards back end 30, a second (or lower) riser
35 of second (or lower) step 34 is visible. Second riser
35 also includes edge 42 of second step 34 (shown in
FIGS. 3 and 5).
[0036] Adjustable member 26 further comprises an ar-
ea 39 where a patient’s lower teeth are placed. The lower
front teeth of the patient are placed so that the lower front
teeth are in contact with the bottom side 45, and the ap-
paratus is manipulated so that the back of the lower front
teeth are pushed against second (or lower) riser 35. In
one embodiment of the disclosure, the incisal surfaces
of at least one of the mandibular central incisors or man-
dibular lateral incisors engage with area 39, while at the
same time at least one of the lingual surfaces of the man-
dibular central incisors or mandibular lateral incisors en-
gage with riser 35. Any combination of simultaneous en-
gagements or contacting of incisal surfaces of mandib-
ular incisors with area 39 and engagements or contacting
of lingual surfaces of mandibular incisors with riser 35
are satisfactory.
[0037] The terms "contact" and "engage" of a tooth sur-
face with a surface of the apparatus 10 does not neces-
sarily mean a full or a complete matching of the tooth
surface with a portion of the surface of the apparatus. It
is sufficient if only a small portion, such as a single point,
of the tooth surface contacts a small portion of the surface
of the apparatus 10. Thus, in one embodiment the facial
surface of a maxillary incisor can engage/contact first (or

upper) riser 33 only on edge 41 of first (or upper) step
32. In another embodiment, the lingual surface of a man-
dibular incisor can engage/contact second (or lower) riser
35 on edge 42 of second (or lower) step 34.
[0038] Also, it is to be understood that the location of
the first (or upper) and second (or lower) steps 32, 34
should not be limiting and can be switches from the illus-
trated embodiment. For example, the adjustable member
(without a tongue depressor) may be positioned on a top
surface of body 11 so that top step 32 is movable relative
to the body 11, and the lower step 34 is fixed on the lower
side of tubular body 11. In one optional embodiment, the
body 11 has a fixed tongue depressor provided thereon.
[0039] The relative position or distance of first (or up-
per) step 32 to second (or lower) step 34 on apparatus
10 can be set in accordance with one embodiment. The
step offset, measured in millimeters, is the distance along
the axis 50, between the position of the first (or upper)
step 32 relative to the second (or lower) step 34. Different
values of step offset of the mouthpiece are possible. Step
offset value of 0 mm (zero) means that first (or upper)
step 32 is longitudinally aligned with second (or lower)
step 34. A positive offset value, such as in FIGS. 5 and
6, indicates that first (or upper) step 32 is further back
along axis 50 (i.e., closer to back end 30 of mouthpiece
31) than is second (or lower) step 34. In an embodiment,
movement of adjustable member 26 is configured to ad-
just or impart a selected amount of mandibular displace-
ment (e.g., advancement or retraction) to a patient. In an
embodiment, movement of adjustable member 26 ad-
justs a distance between the first (or upper) step 32 and
second (or lower) step 34.
[0040] The phrase "further back" or "further towards"
indicates the position of the steps relative to each other
with respect to the axis 50 passing through the center of
the apparatus 10. The position of the intersection of an
imaginary right angle projection line from the axis 50 of
the apparatus 10 to the center of one step is compared
to the position of the intersection of an imaginary right
angle projection line from the axis 50 of the apparatus
10 to the center of the other step. The step of which the
intersection of the projection line is further back along
the axis of the apparatus is considered to be further back,
or further towards the end (e.g., back end 30 or front end
12) of the apparatus 10.
[0041] In an embodiment, at least one projection 52 is
provided on the sides 46a and 46b of attachment portion
44. In the illustrated embodiment, a plurality of projec-
tions 52 is provided in the form of spaced teeth. Also, the
groove or channel 28 may comprise a plurality of coop-
erative spaced teeth or detents 56 therein. The at least
one projection 52 of the adjustable member 26 is received
in spaced recesses between the teeth or detents of the
channel 28 of body 11. In another embodiment, the at
least one projection is provided on the body 11 and re-
ceived within spaced recesses in the adjustable member
26. Each tooth, projection, or recess may correspond to
a predetermined setting for determining an offset. There-
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fore, when the adjustable member 26 is moved in the
longitudinal direction (parallel to axis 50), the at least one
projection 52 is configured to be moved into cooperative
engagement with one of the spaces between teeth or
detents 56.
[0042] The predetermined settings may correspond to
predetermined intervals indicating offset values for the
first (or upper) and second (or lower) steps 32 and 34
with regard to the position of the lower teeth (or lower
jaw) with respect to the upper teeth (or upper jaw). For
example, when the upper front teeth are placed on area
38 and against first (or upper) riser 33, while at the same
time placing the lower front teeth on area 39 and against
second (or lower) riser 35, the lower jaw may be pushed
unnaturally forward (e.g., see the position of the risers in
FIG. 5). Even with a step offset value of 0 mm (zero mil-
limeters), the lower teeth may be advanced forward com-
pared to the upper teeth, as the natural position of teeth
in most patients is that the upper front teeth fit slightly
over the lower front teeth. Hence, by moving the adjust-
able member 26, the offset can be adjusted to suite each
individual patient. Such movement is inhibited by en-
gagement between the at least one projection (or teeth)
and the at least one recess (or spaced teeth) between
the body and adjustable member. However, forced man-
ual relative movement between the body and the adjust-
able member can overcome the inhibiting force as a result
of slight flexure of the interengaging parts. The amount
of force to effect movement between offset positions can
be engineered as desired.
[0043] As shown in FIG. 1, other markings 134 may be
optionally provided on body 11 to indicate relative offset
between the steps. For example, an indicator 62 may be
included on one or both sides 46a and/or 46b of attach-
ment portion 44 for alignment with an alignment marking
134 that corresponds to an offset value for steps 32 and
34. Numeric indicia 136 may also be provided on the
body 11 to indicate the measured offset value for each
alignment marking 134. In another embodiment (not
shown), the indicator 62 can be provided on the body 11
and the markings 134 and/or indicia can be provided on
adjustable member 26. Offsets in the non-limiting range
of +2 to -4 may be provided. In an embodiment, markings
134 and/or indicia 136 are oriented on the apparatus in
a manner that is readable by or towards the patient, so
that the patient can achieve proper orientation of the ap-
paratus when self-administering an aerosol drug. The
projection 52 and recesses 56 may be used to set the
first (or upper) step 32 and second (or lower) step 34 to
an offset of negative or positive value and should not be
limited to those illustrated.
[0044] Movement of adjustable member 26 may be lim-
ited by the amount of projections or recesses 56 provided
on the body 11. For example, FIGS. 3 and 4 illustrate a
side and top view of a cross section, respectively, of the
apparatus 10 with adjustable member 26 in a rearward-
most position (i.e., adjustable member 26 is pushed or
moved towards back end 30). In this case, the first (or

upper) step 32 and second (or lower) step 34 impart a
negative offset (e.g., -2) when the risers are engaged
with the teeth of a patient in aerosol delivery. FIGS. 5
and 6 illustrate a side and top view of a cross section,
respectively, of the apparatus 10 with adjustable member
26 in a forward-most position (i.e., adjustable member
26 is pushed or moved towards front end 12). In this case,
the first (or upper) step 32 and second (or lower) step 34
impart a maximum or positive offset (e.g., +4)(mandibular
advancement) when the risers are engaged with the teeth
of a patient in aerosol delivery.
[0045] Also, body 11 may also comprise a limiting edge
58 at a point where inlet port 13 and surface 69 of center
section 20 meet (as shown in FIG. 5), in order to prevent
the sleeve section 26 from being further pushed along
body 11 towards front end 12, or removed therefrom.
[0046] Additionally, sides 46a and 46b of attachment
portion 44 may have upper edges 48a and 48b, respec-
tively, which are aligned and guided along guide edges
52a and 52b of the apparatus 10. Upper edges 48a and
48b of attachment portion 44 may provided along the
length of the attachment portion 44 and terminate at a
front edge 64 of the attachment portion 44. When assem-
bled, the upper edges 48a and 48b are flush with edges
52a and 52b and are guided to move adjacent thereto
(along with movement via channel 28).
[0047] When in the rearmost position as shown in FIG.
3, for example, front edge 64 of attachment portion 44
may be aligned with a forward edge 37 of outlet aperture
36 of back end 30 so that the surfaces of edge 64 and
edge 37 may be substantially flush. When in the forward-
most position as shown in FIG. 5, for example, a rear
edge of attachment portion 44 may be aligned with lim-
iting edge 58.
[0048] In the illustrated embodiment, apparatus 10 op-
tionally comprises a tongue depressor 40. Tongue de-
pressor 40 may extend from the bottom side of main
mouthpiece body 24. In an embodiment, adjustable
member 26 comprises tongue depressor 40. For exam-
ple, in the illustrated embodiment of FIGS. 1-6, the tongue
depressor 40 is integrally formed to extend from sleeve
section 44. In an alternate embodiment, tongue depres-
sor 40 may be configured to be integrally formed with
mouthpiece 31 so as to extend from back end 30, as
shown in FIGS. 9 and 10, for example. Tongue depressor
40 is disposed on the mouthpiece such that (i) it does
not interfere with the flow of air or aerosol along the in-
halation airflow-path and (ii) the apex of a patient’s tongue
fits underneath the tongue depressor 40 so as to prevent
the tongue from occluding a flow of aerosol through the
mouthpiece 31 (or apparatus 10).
[0049] Specifically, the tongue depressor 40 includes
a tongue contact portion 68 extending from the attach-
ment portion 44. Tongue contact portion 68 comprises
an upper part 70, lower part 72, and sides 74. In an em-
bodiment, the upper part or surface 70 is curved con-
cavely and the lower part or surface 72 is curved convexly
in order to comfortably fit into a patient’s mouth. The sides
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74 and edges of the tongue contact portion 68 are gen-
erally smooth with slightly rounded corners. At least lower
part 72 of tongue contact portion 68 contacts a patient’s
tongue when inserted into the mouth and jaws are
clamped onto areas 38 and 39. Tongue contact portion
68 presses the tongue downwardly in order to minimize
a natural arch of the tongue and, therefore, any obstruc-
tion of the flow of aerosol.
[0050] As noted above, in one embodiment, the tongue
depressor can be used with an apparatus 10a having a
fixed (rather than adjustable) offset as shown in FIGS. 9
and 10. Apparatus 10a may include components similar
to those represented in the implementation of FIGS. 1-6,
and as described in detail above. Accordingly, FIGS. 9
and 10 includes many of the same reference characters
that correspond to the components described above. As
shown in the detailed view in FIG. 10, mouthpiece 31
includes upper step 32 on a top side facing back end 30
and lower step 34 on a bottom side facing front end 12.
In an optional embodiment, upper step 32 may be pro-
vided further towards back end 30 than lower step 34. In
this embodiment, both steps 32 and 34 are provided on
the body 11 in a fixed predetermined relationship. That
is, the distance for offsetting a patient’s jaws is predeter-
mined and not adjustable. For example, in one embodi-
ment both steps may be integrally molded as a one piece
structure. Tongue depressor 40 extends from bottom
side 22 and prevents a tongue from occluding a flow of
aerosol through mouthpiece 31 during use. Apparatus
10a may be configured such that it may be used as a
retrofit kit to be placed with and/or mounted on existing
products or devices, such as any of the inhaled pharma-
ceutical aerosol delivery devices noted above. Apparatus
10a may also be formed from suitable materials, such as
those previously noted. In a particular embodiment, ap-
paratus 10a is formed from a silicone material. The sili-
cone material may flex slightly, for example when it re-
ceives pressure from the patient’s teeth. In another em-
bodiment, the material in any of the foregoing embodi-
ments (and any portions thereof) can be made from plas-
tic and then overmolded with a more flexible material
such as silicone, rubber, or other elastic material.
[0051] A method of use of apparatus 10 is now dis-
cussed with regard to the embodiment shown in FIGS.
1-6. During use, the apparatus is positioned between the
upper and lower teeth of the patient. The patient takes
the apparatus into his/her mouth and introduces the in-
haled pharmaceutical aerosol into the inlet port as for the
inhaled pharmaceutical aerosol to flow through the de-
vice, into the patient’s oral cavity, and finally into the pa-
tient’s lungs. When a patient uses apparatus 10, the pa-
tient pushes the upper front teeth against first (or upper)
step 32 and pulls the lower teeth against the second (or
lower) step 34 of the apparatus 10. The patient’s tongue
should be positioned below the tongue depressor 40 and
in contact with its lower part 72. Generally, this opens up
the upper airway to deliver the inhaled pharmaceutical
aerosol into patient’s lungs. However, the offset provided

by the first (or upper) step 32 and second (or lower) step
34 when initially inserted into the patient’s mouth may be
adjusted to further open (or close) the patient’s airway
by sliding the attachment portion 44 of the adjustable
member 26 with respect to hollow body 11 in a longitu-
dinal direction that is parallel to axis 50. This adjustment
may be made with the apparatus within the patient’s
mouth or outside the patient’s mouth.
[0052] A patient is a person to whom it is desired that
an inhaled pharmaceutical aerosols be delivered; the def-
inition of the term "patient" includes both a sick person
as well as a healthy person. Apparatus 10 may be held
by patient 60 via clamping down on the body 11 and
adjustable portion 26 using the patient’s maxillary inci-
sors and mandibular incisors. Incisal surface of maxillary
incisor engages with area 38, facial surface of maxillary
incisor connects with first (or upper) riser 33, incisal sur-
face of mandibular incisor engages with area 39, and
lingual surface engages with edge 42.
[0053] The stepped mouthpiece and tongue depressor
(whether the steps are movable or fixed) results in com-
bined opening and advancement of the jaw and preven-
tion of the tongue causing occlusion. This not only opens
the airway, but also causes an appropriate positioning of
the patient’s tongue. Additionally, in the adjustable em-
bodiment, the herein described apparatus 10 allows the
offset of the teeth and the opening between the teeth to
be adjusted to open the airway behind the tongue to suite
the individual patient.
[0054] It should be understood that the herein de-
scribed illustrated embodiment of adjustable member 26
should not be limiting. For example, although adjustable
member 26 is shown as a lower or bottom piece, as noted
previously, it is envisioned to be within the scope of this
disclosure that member 26 and body 11 may together
comprise a single non-adjustable unitary body with an
opening therethrough, with no adjustment. Alternatively,
adjustable member 26 may comprise an upper piece that
is adjustable. Also, the features described with regard to
the adjustability of the steps (32 and 34) and tongue de-
pressor 40 are not dependent on each other and can be
used separately.
[0055] The adjustable aspect of the apparatus de-
scribed above may be used by a physician or nurse to
find the correct offset setting for an individual patient, and
then, using the offset reference number/indicia shown,
order a fixed offset mouthpiece to suite the individual
patient, such as the type disclosed in U.S. Serial No.
61/140,138 filed December 23, 2008, or apparatus 10a
as shown in FIG. 9. Additionally, one may determine an
offset required to select or order a fixed mouthpiece by
using a method for measuring the area of the airway
(such as acoustic pharyngometry) with the herein dis-
closed adjustable mouthpiece to determine the optimum
position for jaw offset, opening between the jaws, and
size of tongue depressor.
[0056] To change of the extent of the opening of the
jaws, adjustable members 26 can be used which have
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different thicknesses (or heights) to increase or decrease
the opening between the jaws.
[0057] The disclosed adjustable member 26 and
tongue depressor 40 should not be limited with regard to
their use or type of apparatus 10. For example, apparatus
10 may be a separate mouthpiece for use in aerosol de-
livery, or an entire apparatus to aid aerosol delivery to a
patient, including an aerosol generating device for gen-
erating a flow of aerosol.
[0058] In some embodiments, an apparatus may in-
corporate main mouthpiece body 24 and adjustable
member 26 into the structure of an inhaled pharmaceu-
tical aerosol delivery device. For example, in one em-
bodiment, the inhaled pharmaceutical aerosol delivery
device comprising the disclosed adjustable offset and/or
tongue depressor is a metered dose inhaler. Generally,
a metered dose inhaler comprises at least two compo-
nents: a canister, and an actuator. The canister can also
be referred to as an aerosol generating device. The can-
ister contains a drug which is to be delivered to patient’s
lungs, a liquified gas propellant, and other excipients,
such as a stabilizer. The canister also comprises a me-
tering dose valve with an actuating stem. The actuator
comprises a discharge nozzle which mates with the ac-
tuating stem. The patient using the inhaler presses down
on the top of the canister, while supporting the lower por-
tion of the actuator. The actuator includes, or is in com-
munication with the mouthpiece. Actuation of the device
releases a single metered dose of liquid propellant that
contains the drug. A breakup of the volatile propellant
into droplets, followed by rapid evaporation of the drop-
lets yields micron-sized particles aerosol particles con-
taining the drug.
[0059] In the following descriptions, certain parts are
labeled with the same reference numerals as in previous
embodiments so as to indicate similar parts as can be
appreciated by those skilled in the art.
[0060] The peripheral edge of the mouthpiece of the
present disclosure can have any shape appropriate to
define the outlet aperture. In various embodiments, the
outlet aperture can have a shape of a circle, an ellipse,
an oval, a square, a square with rounded corners, a
square with four curvilinear edges, a rectangle, a rectan-
gle with rounded edges, a rectangle with two curvilinear
edges, a rectangle with four curvilinear edges, or other
suitable shapes.
[0061] An embodiment of a metered dose inhaler com-
prising the disclosed adjustable member 26 and tongue
depressor 40 is illustrated in FIG. 7. Metered dose inhaler
80 comprises a reservoir in the form of a canister (or
aerosol generating device) 81, and actuator 82. The in-
haler comprises mouthpiece 31, which at back end 84,
contains outlet aperture 36, defined by peripheral edge
86. The exemplary embodiment in FIG. 7 shows the
shape of aperture 36 defined by peripheral edge 86 as
a square with four curvilinear edges. The mouthpiece
further comprises an first (or upper) step 32 on upper
side of mouthpiece 31, and a second (or lower) step 34

on lower side of mouthpiece 31, as described above.
More specifically, in the illustrated embodiment, second
step 34 is provided on a bottom side of adjustable mem-
ber 26. Inhaler 80 also has tongue depressor 40 extend-
ing from a bottom side of mouthpiece 31.
[0062] In another embodiment of the present invention,
the adjustable member 26 and tongue depressor 40 are
incorporated into the structure of a dry powder inhaler.
Any dry powder inhaler in which a patient places a mouth-
piece of the dry powder inhaler between the patient’s
teeth is may be adapted to incorporate the stepped
mouthpiece. A dry powder inhaler may be a single-dose
device, or a multiple-dose device. Examples of dry pow-
der inhalers include Aerolizer®, HandiHaler™, Flexhal-
er®, Diskus®, and Twisthaler®.
[0063] An embodiment of a dry powder inhaler com-
prising adjustable member 26 and tongue depressor 40
is illustrated in FIG. 8A. Dry powder inhaler 100 compris-
es a reservoir 101 and mouthpiece 31. The mouthpiece
31 at back end 102 contains outlet aperture 36, defined
by peripheral edge 104. The exemplary embodiment in
FIG. 8(a) shows the shape of aperture 36 defined by pe-
ripheral edge 104 as a circle. The device further com-
prises a first (or upper) step 32 on upper side of mouth-
piece 31, and a second (or lower) step 34 on lower side
of mouthpiece 31, as described above. More specifically,
in the illustrated embodiment, second step 34 is provided
on a bottom side of adjustable member 26. Inhaler 100
also has tongue depressor 40 extending from a bottom
side of mouthpiece 31.
[0064] In yet another embodiment of the present in-
vention, the adjustable member 26 and tongue depressor
40 are incorporated into the structure of a nebulizer. Any
nebulizer in which a patient places a mouthpiece of the
nebulizer between the patient’s teeth is may be adapted
to incorporate the stepped mouthpiece. Examples of neb-
ulizers which may comprise adjustable member 26 and
tongue depressor 40 as disclosed herein include pneu-
matic nebulizers, ultrasonic nebulizers, and mesh neb-
ulizers. Nebulizers of the present disclosure which com-
prise stepped mouthpieces and adjustable member 26
and tongue depressor 40 also include devices that deliver
condensation aerosols and electrohydrodynamic aero-
sols.
[0065] An embodiment of a nebulizer comprising ad-
justable member 26 and tongue depressor 40 is illustrat-
ed partially in FIG. 8B. Nebulizer outlet tube 110 com-
prises mouthpiece 31, which at back end 112, contains
outlet aperture 36. The device further comprises a first
(or upper) step 32 on upper side of mouthpiece 31, and
a second (or lower) step 34 on lower side of mouthpiece
31. More specifically, in the illustrated embodiment, sec-
ond step 34 is provided on a bottom side of adjustable
member 26. Nebulizer outlet tube 110 also has tongue
depressor 40 extending from a bottom side of mouth-
piece 31. Nebulizer outlet tube 110 is connected to the
rest of the nebulizer (including a pharmaceutical contain-
ing reservoir) by tubing 119.
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[0066] Although the invention has been described in
detail for the purpose of illustration based on what is cur-
rently considered to be the most practical and preferred
embodiments, it is to be understood that such detail is
solely for that purpose and that the invention is not limited
to the disclosed embodiments, but, on the contrary, is
intended to cover modifications and equivalent arrange-
ments that are within the scope of the appended claims.
For example, it is to be understood that the present in-
vention contemplates that, to the extent possible, one or
more features of any embodiment can be combined with
one or more features of any other embodiment.

Claims

1. A mouthpiece (31) for an apparatus (10) to aid aer-
osol delivery to a patient, the mouthpiece (31) com-
prising:

a body (11);
a bore (60) extending through the body (11);
an upper step (32) on a top side (21) of the
mouthpiece (31); and
a lower step (34) on a bottom side (22) of the
mouthpiece (31);

wherein each of the upper step (32) and the lower
step (34) comprises a surface configured to engage
at least a portion of teeth or a tooth of a user of the
apparatus;

characterised in that the mouthpiece (31) fur-
ther comprises a movable member (26), the
body (11) has thereon either the upper step (32)
or the lower step (34), and the movable member
(26) has the other of the upper step (32) or the
lower step (34) so that a distance between the
upper step (32) and the lower step (34) is ad-
justable; wherein movement of the moveable
member adjusts or imparts a selected amount
of mandibular displacement to the patient.

2. A mouthpiece (31) according to claim 1, wherein the
body (11) comprises an inlet port (13) adapted to
attach to an inhaled pharmaceutical aerosol delivery
device.

3. A mouthpiece (31) according to claim 2, wherein the
inlet port (13) is adapted to attach to an inhaler.

4. A mouthpiece (31) according to claim 1, wherein the
upper step (32) is formed on the body (11) and the
lower step (34) is formed on the movable member
(26).

5. A mouthpiece (31) according to any of claims 1 to 4,
further comprising a tongue depressor (40) config-

ured to prevent a tongue from occluding a flow of
aerosol through the mouthpiece (31).

6. A mouthpiece (31) according to claim 5, wherein the
tongue depressor (40) is formed on the movable
member (26).

7. A mouthpiece (31) according to any of claims 1 to 6,
wherein the movable member (26) comprises an ad-
justable member (26) configured to move in a longi-
tudinal direction with respect to the body (11), and
wherein movement of the adjustable member (26)
adjusts a longitudinal distance between the upper
step (32) and the lower step (34).

8. A mouthpiece (31) according to claim 7, wherein the
adjustable member (26) at least partially surrounds
the bottom side (22) of the mouthpiece (31).

9. A mouthpiece (31) according to claim 7, wherein a
plurality of stop surfaces are positioned between the
adjustable member (26) and the body (11) such that
the adjustable member (26) moves with respect to
the body (11) at predetermined intervals.

10. A mouthpiece (31) according to claim 9, wherein the
predetermined intervals are defined by indicia or
markings on the body (11) and the adjustable mem-
ber (26).

11. A mouthpiece (31) according to claim 9, wherein the
stop surfaces comprise at least one projection and
at least one groove, wherein the at least one projec-
tion is formed on one of the body (11) or the adjust-
able member (26) and the at least one groove is
formed on the other of the body (11) or the adjustable
member (26).

12. A mouthpiece (31) according to claim 7 when de-
pendent on claim 5, wherein the tongue depressor
(40) is integral with the adjustable member (26).

13. An apparatus to deliver pharmaceutical aerosol to a
patient comprising:

a pharmaceutical containing reservoir; and
a mouthpiece (31) according to any of claims 1
to 12 operatively connected with the reservoir.

14. An apparatus according to claim 13, further compris-
ing an actuator that causes a flow of aerosol from
the pharmaceutical in the reservoir, and wherein the
actuator is in communication with the mouthpiece
(31) for delivering the flow of aerosol.

15. An apparatus according to claim 13, wherein the ap-
paratus is selected from the group consisting of: a
metered dose inhaler (MDI), a dry powder inhaler
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(DPI), a softmist inhaler, or a nebulizer.

Patentansprüche

1. Mundstück (31) für ein Gerät (10) zur Unterstützung
der Aerosolabgabe an einen Patienten, wobei das
Mundstück (31) Folgendes umfasst:

einen Körper (11);
eine Bohrung (60), die sich durch den Körper
(11) erstreckt;
eine obere Stufe (32) auf einer Oberseite (21)
des Mundstücks (31); und
eine untere Stufe (34) auf einer Unterseite (22)
des Mundstücks (31);

wobei jede von der oberen Stufe (32) und der unteren
Stufe (34) eine Fläche umfasst, die konfiguriert ist,
um in mindestens einen Teil des Gebisses oder ei-
nen Zahn eines Benutzers des Geräts einzugreifen;

dadurch gekennzeichnet, dass das Mund-
stück (31) weiterhin ein bewegliches Element
(26) umfasst, der Körper (11) darauf entweder
die obere Stufe (32) oder die untere Stufe (34)
hat und das bewegliche Element (26) die ande-
re, entweder die obere Stufe (32) oder die un-
teren Stufe (34), hat, so dass ein Abstand zwi-
schen der oberen Stufe (32) und der unteren
Stufe (34) einstellbar ist; wobei die Bewegung
des beweglichen Elements eine ausgewähltes
Ausmaß an Kieferverschiebung einstellt oder
dem Patienten vermittelt.

2. Mundstück (31) nach Anspruch 1, wobei der Körper
(11) einen Einlassanschluss (13) hat, der dafür aus-
gelegt ist, an einer Vorrichtung zur Abgabe eines für
die Einatmung vorgesehenen pharmazeutischen
Aerosols angebracht zu werden.

3. Mundstück (31) nach Anspruch 2, wobei der Einlas-
sanschluss (13) dafür ausgelegt ist, an einem Inha-
liergerät angebracht zu werden.

4. Mundstück (31) nach Anspruch 1, wobei die obere
Stufe (32) auf dem Körper (11) ausgebildet ist und
die untere Stufe (34) auf dem beweglichen Element
(26) ausgebildet ist.

5. Mundstück (31) nach einem der Ansprüche 1 bis 4,
weiterhin umfassend einen Zungenniederhalter
(40), der konfiguriert ist, um zu vermeiden, dass die
Zunge einen Aerosolfluss durch das Mundstück (31)
blockiert.

6. Mundstück (31) nach Anspruch 5, wobei der Zun-
genniederhalter (40) auf dem beweglichen Element

(26) ausgebildet ist.

7. Mundstück (31) nach einem der Ansprüche 1 bis 6,
wobei das bewegliche Element (26) ein einstellbares
Element (26) umfasst, das konfiguriert ist, um sich
in einer Längsrichtung in Bezug auf den Körper (11)
zu bewegen, und wobei die Bewegung des einstell-
baren Elements (26) einen Längsabstand zwischen
der oberen Stufe (32) und der unteren Stufe (34)
einstellt.

8. Mundstück (31) nach Anspruch 7, wobei das ein-
stellbare Element (26) die Unterseite (22) des Mund-
stücks (31) zumindest teilweise umgibt.

9. Mundstück (31) nach Anspruch 7, wobei eine Viel-
zahl von Stoppflächen zwischen dem einstellbaren
Element (26) und dem Körper (11) angeordnet sind,
so dass sich das einstellbare Element (26) in Bezug
auf den Körper (11) in vorgegebenen Intervallen be-
wegt.

10. Mundstück (31) nach Anspruch 9, wobei die vorge-
gebenen Intervalle durch Indizes oder Markierungen
auf dem Körper (11) und dem einstellbaren Element
(26) definiert werden.

11. Mundstück (31) nach Anspruch 9, wobei die Stopp-
flächen mindestens einen Vorsprung und mindes-
tens eine Rille umfassen, wobei der mindestens eine
Vorsprung auf entweder dem Körper (11) oder dem
einstellbaren Element (26) ausgebildet ist und die
mindestens eine Rille auf dem anderen, dem Körper
(11) oder dem einstellbaren Element (26), ausgebil-
det ist.

12. Mundstück (31) nach Anspruch 7, wenn abhängig
von Anspruch 5, wobei der Zungenniederhalter (40)
fest mit dem justierbaren Element (26) verbunden ist.

13. Gerät zur Abgabe eines pharmazeutischen Aerosols
an einen Patienten, umfassend:

ein das Pharmazeutikum enthaltendes Reser-
voir; und
ein Mundstück (31) nach einem der Ansprüche
1 bis 12, das betriebsfähig mit dem Reservoir
verbunden ist.

14. Gerät nach Anspruch 13, weiterhin umfassend ein
Betätigungselement, das einen Aerosolfluss von
dem Pharmazeutikum in dem Reservoir bewirkt, und
wobei das Betätigungselement in Kommunikations-
verbindung mit dem Mundstück (31) steht, um den
Aerosolfluss abzugeben.

15. Gerät nach Anspruch 13, wobei das Gerät ausge-
wählt wird aus der Gruppe bestehend aus: einem
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Dosierinhalator (metered dose inhaler, MDI), einem
Trockenpulverinhalator (dry powder inhaler, DPI), ei-
nem Weichnebel-Inhalator oder einem Vernebler.

Revendications

1. Embout buccal (31) pour un appareil (10) destiné à
faciliter la délivrance d’aérosol à un patient, l’embout
buccal (31) comprenant :

un corps (11) ;
un alésage (60) s’étendant à travers le corps
(11) ;
un étage supérieur (32) sur la face supérieure
(21) de l’embout buccal (31) ; et
un étage inférieur (34) sur la face inférieure (22)
de l’embout buccal (31) ;
dans lequel chacun de l’étage supérieur (32) et
de l’étage inférieur (34) comprend une surface
configurée pour se mettre en prise avec au
moins une partie des dents ou d’une dent d’un
utilisateur de l’appareil ;
caractérisé en ce que l’embout buccal (31)
comprend en outre un élément mobile (26), le
corps (11) portant l’un ou l’autre de l’étage su-
périeur (32) ou l’étage inférieur (34), et l’élément
mobile (26) ayant l’autre de l’étage supérieur
(32) ou de l’étage inférieur (34) de telle sorte
qu’une distance entre l’étage supérieur (32) et
l’étage inférieur (34) est réglable ; dans lequel
le mouvement de l’élément mobile règle ou ap-
plique une quantité choisie de déplacement
mandibulaire au patient.

2. Embout buccal (31) selon la revendication 1, dans
lequel le corps (11) comprend un orifice d’entrée (13)
adapté pour être fixé à un dispositif de délivrance
par aérosol de produit pharmaceutique inhalé.

3. Embout buccal (31) selon la revendication 2, dans
lequel l’orifice d’entrée (13) est adapté pour être fixé
à un inhalateur.

4. Embout buccal (31) selon la revendication 1, dans
lequel l’étage supérieur (32) est formé sur le corps
(11) et l’étage inférieur (34) est formé sur l’élément
mobile (26).

5. Embout buccal (31) selon l’une quelconque des re-
vendications 1 à 4, comprenant en outre un abaisse-
langue (40) configuré pour empêcher une langue
d’obturer un flux d’aérosol à travers l’embout buccal
(31).

6. Embout buccal (31) selon la revendication 5, dans
lequel l’abaisse-langue (40) est formé sur l’élément
mobile (26).

7. Embout buccal (31) selon l’une quelconque des re-
vendications 1 à 6, dans lequel l’élément mobile (26)
comprend un élément réglable (26) configuré pour
se déplacer dans une direction longitudinale par rap-
port au corps (11), et dans lequel le mouvement de
l’élément réglable (26) règle une distance longitudi-
nale entre l’étage supérieur (32) et l’étage inférieur
(34).

8. Embout buccal (31) selon la revendication 7, dans
lequel l’élément réglable (26) entoure au moins par-
tiellement la face inférieure (22) de l’embout buccal
(31).

9. Embout buccal (31) selon la revendication 7, dans
lequel une pluralité de surfaces d’arrêt sont position-
nées entre l’élément réglable (26) et le corps (11) de
telle sorte que l’élément réglable (26) se déplace par
rapport au corps (11) à intervalles prédéterminés.

10. Embout buccal (31) selon la revendication 9, dans
lequel les intervalles prédéterminés sont définis par
des indications ou marquages sur le corps (11) et
l’élément réglable (26).

11. Embout buccal (31) selon la revendication 9, dans
lequel les surfaces d’arrêt comprennent au moins
une saillie et au moins une gorge, dans lequel l’au
moins une saillie est formée sur l’un du corps (11)
ou de l’élément réglable (26) et l’au moins une gorge
est formée sur l’autre du corps (11) ou de l’élément
réglable (26).

12. Embout buccal (31) selon la revendication 7 lors-
qu’elle dépend de la revendication 5, dans lequel
l’abaisse-langue (40) est d’un seul tenant avec l’élé-
ment réglable (26).

13. Appareil pour délivrer un aérosol de produit pharma-
ceutique à un patient comprenant :

un réservoir contenant un produit
pharmaceutique ; et
un embout buccal (31) selon l’une quelconque
des revendications 1 à 12 relié opérationnelle-
ment au réservoir.

14. Appareil selon la revendication 13, comprenant en
outre un actionneur qui amène un flux d’aérosol du
produit pharmaceutique dans le réservoir, et dans
lequel l’actionneur est en communication avec l’em-
bout buccal (31) pour délivrer le flux d’aérosol.

15. Appareil selon la revendication 13, dans lequel l’ap-
pareil est choisi dans le groupe constitué par : un
inhalateur-doseur (MDI), un inhalateur de poudre sè-
che (DPI), un inhalateur de brumisat ou un nébuli-
seur.
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