1 NASAL DELIVERY DEVICES The present invention relates to nasal
delivery devices and methods for delivering substances, in particular
particulate substances, such as powdered substances, to the nasal
cavities of subjects, and in particulat multi-dose devices adapted for use
with a plurality of containers, such as capsules, blisters and vials, which
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risk of inhalation of small particles to the lungs, as demonstrated in
previous studies, It is thus an aim of the present invention to provide
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directional nasal delivery using a single-dose or multi-dose device, such
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taitip@sited in the anterior region of the nasal cavity. Furthermore, the nasal
cavify becomes narrower during nasal inhalation, thus further reducing the
deposition efficiency in the posterior regions of the nasal airway, in
particular in narrow and congested noses. There is also a considerable risk

of inhalation of small particles to the lungs, as demonstrated in previous
studies, |

It is thus an aim of the present invention to provide nasal delivery systems
which are suited fo deliver substances, in particular particuiate substances,
such as powdered substances, to the nasal cavities of subjects, and in

particular nasal powder delivery systems for both topical delivery and nose-
to-brain (N2B) delivery.

In one embodiment it is an alm of the present invention to provide for bi-
directional nasal delivery using a single-dose or multi-dose device, such as
a duo-dose device, where utilizing capsules or biisters containing active
drug substance having a suitable particle size, size distribution, surface
properties and formulations, in order to achieve optimai delivery to the
nasal mucosa in general and/or targeted delivery to specific regions of a



nasal mucosa in general and/or targeted delivery to specific regions of a 2
nasal cavity. Si-directional nasal delivery is disclosed in the applicant's
earlier WO-A-00/51672, the content of which is incorporated herein by
reference. In another embodiment i¢is an aim of the present invention to
prevent delivery to selected regions of the nasal cavity, in particular to the
anterjor valve area by UtI|IZIn8 two separate dellverilgghannels that is, a
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delivery device for delivering substance to a nasal cavity of a subject, the
delivery device comprising: a container-receiving unit comprising a
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between the c% ntainer chamber and the mouthpieCe, and a temperature
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an inlet and an outlet; a nosepiece unit including a nosepiece for fitting to a
nasal cavity of the subject and being in fiuid communication with the outiet
of the container chamber; a mouthpiece unit including a mouthpiece in fluid
communication with the inlet of the container chamber and through which
the subject in use exhales, such as to entrain substance from the container
and deliver the same through the nosepiece; and moisture mitigation
means for mitigating an effect of moisture in an exhaled breath on the
entrainment of substance from the container, which means are provided,
for example, by providing the container in a replaceable container-
containing member, by a pressure-sensitive valve which normally closes the
fluid connection between the container chamber and the mouthpiece, and a
temperature regulator upstream of the container chamber.

In another aspect the present invention provides a nasal delivery device for
delivering substance to a nasal cavity of a subject, the delivery device
camprising: a container-receiving unit comprising a container chamber for
receiving a substance-containing container which contains substance to be
delivered to the nasal cavity of the subject, the container chamber including



delivering substance to a nasal cavity of a subject, the delivery device
comprising: a container-receiving unit comprising a container chamber for
receiving a substance-containing container which contains substance to
be delivered to the nasal cavity of the subject, the container chamber
including 3 an inlet and an outlet; a nosepiece upit including a nosepiece
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to the nasal cavity of the subject, the container chamber including an inlet
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nosepiece unit including a nosepiece for fitting to a nasal cavity of the :
communication with the inlet of the container chamber and through which

the subject in use exhales, such as to entrain substance from the container
and deliver the same through the nosepiece.

in a vet further aspect the present invention provides a nasal delivery
device for delivering substance to a nasal cavity of a subject, the delivery
device comprising: a body member; a carrier which is supported by the
body member and carries a plurality of substance-containing containers; a
nosepiece unit including a nosepiece for fitting to a nasal cavity of the
subject; a mouthpiece unit inciuding a mouthpiece through which the

- subject in use exhaies; and an actuating mechanism which is operative, in
each operation, to open a plurality of the substance-containing containers,
and including a valve unit for fluidly connecting the mouthpiece to a
respective one of the opened substance-containing containers in successive
exhalation cycles.



subject; a mouthpiece unit including a mouthpiece through which the
subject in use exhales; and an actuating mechanism which is operative, in
each operation, to open a plurality of the substance-containing containers,
and including a valve unit for fluidly tonnecting the mouthpiece to a

respective one of the opened substance-containing containers in
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to the nasal cavity of the subject in a container chamber, the container
chamber including an inlet and an outlet; fitting a nosepiece in fluid
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deliveran-air How ﬁ"oué"}?tﬁe CONtAINGr clIAmBbar gangontainer walch contains
substance to be delivered to the nasal cavity of the subject in a container
chamber, the container chamber including an inlet and an outlet; fitting a
nosepiece in fluid communication with the outlet of the container chamber
to a nasal cavity of the subject; and the subject exhaling through a
mouthpiece which is in fluid communication with the inlet of the container
chamber, such as to deliver an air flow through the container chamber and
entrain substance from the container and deliver the same through the

nosepiece and into the nasal cavity of the subject.

Preferred embodiments of the present invention will now be described

hereinbelow by way of example only with reference to the accompanying
drawings, in which:

Figures 1(a) to (f) illustrate a nasal delivery device in accordance with a
first embodiment of the present Invention;



entrain substance from the container and deliver the same through the
nosepiece and Into the nasal cavity of the subject. Preferred embodiments

of the present Invention will now be described hereinbelow by way of
example only with reference to the accompanying drawings, in which:

Figures 1(a) to (f) illustrate a nasal delivery device in accordance witha
firST @B AR nicof hdllyrtEeis mnaRRIYEE0/4ev%8) i BYSRILAREE Yith 2
nasatsialienp sgvicsinachergrteaiiventtespnd embodiment of the

present invention; Figures 3(a) to (f) illustrate a nasal delivery device in
accordance with a third embodiment of the present invention; and Figures
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delivery device in accordance with a first embodiment of the present
invention. The delivery device comprises a housing 15, a

cafigieetedénirky Uik iBsbrateceiopirph delbeemn deviepdeprecerdanasy with a

forefitting b bapabraviud Brasdiesivaraarthpiece unit 19 through
which the subject exhales, and a capsule-piercing mechanism 20, which

is operable to pierce a capsule C as contained by the capsule-receiving
uniigeraadifferéby(friiliestretdctivesgaticlalivdoy deviatidn, asonitidmce with a
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nosepiece aperture 21, in this embodiment at the upper end of the

housing 15, which receives the nosepiece unit 17, and a second, lateral
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caSstieFEcRIVITY HN A% CBfpASe SR  ivhig divih Fhdprbepdalen, and a
capsule-piercing mechanism 20, which is operable to pierce a capsule C as
contained by the capsule-receiving unit 16 and thereby prime the delivery

device for operation, as will be described in more detail hereinbelow.

The housing 15 includes a first, nosepiece aperture 21, in this embodiment
at the upper end of the housing 15, which receives the nosepiece unit 17,
and a second, lateral aperture 22, in this embodiment in the lateral wall of
the housing 15, through which extends an actuator button 81 of the
capsule-plercing mechanism 20, as will be described in more detail
hereinbelow.

The capsule-recelving unit 16 comprises a capsule-recelving member 23, in
this embodiment an elongate, upstanding chamber which is disposed
opposite the nosepiece aperture 21 in ‘the housing 15, for receiving a
capsule C, in this embodiment as contained within a capsule-containing

member 49 of the nosepiece unit 17, as will be described- in more detail
hereinbelow.



this embodiment an elongate, upstanding chamber which is disposed
opposite the nosepiece aperture 21 in the housing 15, for receiving a
capsule C, in this embodiment as contained within a capsule-containing
member 49 of the nosepiece unit 17, as will be described- in more detail
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nosepiece aperture 21 of the housing 15, a nosépiece 47 which extends
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predetermined pressure iIs required to overcome the biasing force of the
resilient element 29.

The nosepiece unit 17 comprises a main body member 45 which is
configured to fit in the nosepiece aperture 21 of the housing 15, a nosepiece
47 which extends outwardly of the main body member 45 for fitting to the
nostril of the subject, and a capsule-containing member 49 which extends

_inwardly of the main body member 45 and contains a.capsule C, the
contents of which are to be delivered to the nasal cavity of the subject. In
this embodiment the capsule C is a conventional geiatine capsule which
contains a particulate substance, such as a powdered substance, and
typically a pharmaceutical substance.

In this embodiment the nosepiece 47 has a substantially frusto-conical
outer section 53 for insertion into & nostril of the subject such as to provide
a fiuld-tight seal therewith, and includes an inner channel 55, here of
substantially cylindrical section, through which substance is delivered to the



this embodiment the capsule C is a conventional gelatine capsule which
contains a particulate substance, such as a powdered substance, and
typically a pharmaceutical substance. In this embodiment the nosepiece

47 has a substantially frusto-conical? outer section 53 for insertion into a
nostril of the subject such as to provide a fluid-tight seal therewith, and
ind1gdek eaviinerfchiagrilEsCherdof thihtamiediyngiindficanssepirce 47, in
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nosepiece 47 includes a trap element 57, typically a perforated or mesh
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C, which is above a predetermined size from passing through
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dellvered therethrough, and an inlet aperture 65 in fluid communication
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emb%ﬁhment&rst and second plercng% apertures 71, 73 in a lateral wal
one, the downstream, end of the flow passage 63, which inlat apeirture

65 provides a flow restriction to an air flow as delivered therethrough and
acts as a seat for one, the lower, end of the capsule C prior to the delivery
of an air flow through the flow passage 63,

The capsule-containing member 49 further includes a plurality of, in this
embodiment first and second piercing apertures 71, 73 in a lateral wall
thereof for enabling the capsule C to be piarced at locations spaced along
the axial length thereof. In this embodiment the first, lower aperture 71 is
located such that the capsule C is pierced at a location above the height of
the dose of substance as contained thereby when the lower end of the
capsule C is seated in the inlet aperture 65 of the flow passage 63, In this
way, the dose of substance as contalned by the capsuie C is not released

into the flow passage 63 until an air flow is delivered through the fiow
passage 63.

In this embodiment the nosepiece unit 17 is provided as a replaceable unit
which is replaced following each operation of the delivery device. In this



thereof for enabling the capsule C to be pierced at locations spaced along
the axial length thereof. In this embodiment the first, lower aperture 71 is
located such that the capsule C is pierced at a location above the height
of the dose of substance as contained thereby when the lower end of the
capsule C is seated in the inlet aperture 65 of the flow passage 63. In this

wagnthedines blisebstsepie@s wihtihedbp thpakpsale © isintigeiqasedging,
int%tpg)j%@ %%p@ml =1 ?]gg@&és delivered through the flow
¥ t *

passage 63. In this embodiment the noSepiece unit 17 is provided as a
replaceable unit which is replaced following each operation of the delivery
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this embodiment an elongate tubular section, which fluidly connects the

mouthpiece 77 and the pressure-sensitive valve 26 of
The mouthpiece unit 19 comprises a mouthpiece 77, in this embodiment as

gripped In the lips of the subject, through which the subject exhales to.
deliver an entraining air flow through the capsule-receiving unit 16, and an
alr chamber 78, in this embodiment an elongate tubular section, which
fluidly connects the mouthpiece 77 and the pressure-sensitive valve 26 of
the capsule-recelving unit 16. i

In this embodiment the air chamber 78 has a greater volume than the
capsule-recelving member 23 of the capsule-recelving unit 16, and

preferably has a volume at least twice that of the capsule-receiving
member 23,

In this embodiment the air chamber 78 incorporates a temperature
regulator 79, here formed as a condenser for cooling the exhaled air flow,
at least at the upstream end thereof. With this configuration, the exhaled
air flow is cooled during exhalation, and aiso a predetermined volume of
cooler air, as contained by the air chamber 78, is available prior to release
of the pressure-sensitive valve 26.



the capsule-receiving unit 16. In this embodiment the air chamber 78 has
a greater volume than the capsule-receiving member 23 of the
capsule-receiving unit 16, and preferably has a volume at least twice that
of the capsule-receiving member 28. In this embodiment the air chamber
78 incorporates a temperature regulator 79, here formed as a condenser
for cooling the exhaled air flow, at least at the upstream end thereof. With
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labyrinthine structure. In another embodiment the temperature regulator
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arrangement has been found to provide for reliable operation of the
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rotation of the capsule C is seén repeate € capsule-piercing
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the capsuie C can sometimes prevent the required rotation of the capsule
C, and thereby prevent proper release of the substance as contained
thereby., By providing a volume of cooler air, and arranging for that volume
of cooler air to be delivered initially in a burst, the required rotation of the
capsule C is seen repeatedly.

The capsule-piercing mechanism 20 comprises an actuator button 81 which
extends through the lateral aperture 22 in the housing 15 such as to aliow
for operation by the subject, a pliurality of, in this embodiment first and
second piercing elements 83, 85 which are supported by the actuator
button 81 and extend forwardly thereof, such that, on depression of the
actuator button 81 from a retracted position, as illustrated in Figure 1{(a), to
an extended position, as illustrated in Figure 1(b), the plercing elements
83, 85 are driven through respective ones of the piercing apertures 71, 73

in the lateral wall of the capsule-containing member 49 to plerce the
capsule C.

In this embodiment the capsule-piercing mechanism 20 includes a resilient
element 87 which acts to bias the actuator button 81 outwardly towards the



extends through the lateral aperture 22 in the housing 15 such as to allow
for operation by the subject, a plurality of, in this embodiment first and
second piercing elements 83, 85 which are supported by the actuator
button 81 and extend forwardly thef®f, such that, on depression of the
actuator button 81 from a retracted position, as illustrated in Figure 1(a), to

aetextked edpusiiosycis ek tFaflenving igepsesaioned HeremyERmiten 81

I%?zihﬁé@%ﬁtﬂﬁ@ﬁ:@%@ﬁf@ﬁ&@%ﬁp@&@ﬁth:e; ﬁ;qr?ngw@a_emns 7dtrd&ed

n the lateral wall O cgpsuile-containi e er ler

PASERDC. 0 R FBBOHIEAT oS AR b R 2 an

integted aassiictiecemeturgiuhictBacteub biathes esbadimsniprydd be
didly fovpeds tha 1 Qi deiaciediaosiioneskigrdiabricliowag

epression of the actuator button 81 to pierce the capsule C, the actuator
button 81 is returned to the retracted position. In this embodiment the
regiieatieteofeht Gkl foyndedies will imeghe gascabtvehmatrinbwivytton
81, but in other embodiments could be provided by a separate element,
such as a compression spring. Operation of the delivery device will now .
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1henibedepressimadheretuatmyititotdl, the capsule C is pierced by the
piercing elements 83, 85 at two locations spaced along the axial length
thereof. In this embodiment the first, lower piercing element 83 acts to
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pierce the capsule C at a location just above the height of the substance as
contained by the capsule C, the capsule C only being part filled, and the
second, upper piercing element 85 acts to pierce the upper, distal end of
the capsuie C, l

“The actuator button 81 is then released, which causes the actuator button
81 to be returned to the retracted under the bias of the biasing element 87,
as illustrated in Figure 1(c). In this way, the delivery device is primed and
ready for use.

The subject then inserts the nosepiece 53 into one of his nostrils, grips the
mouthpiece 77 in his or her lips and begins to exhaie through the
mouthplece 77, as illustrated in Figure 1(d). Initially, this exhalation is’
resisted by the pressure-sensitive valve 26, thereby preventing the delivery
of an air flow through the capsule-containing member 49 and over the
capsule C, '



the capsule C. The actuator button 81 is then released, which causes the
actuator button 81 to be returned to the retracted under the bias of the
biasing element 87, as illustrated in Figure 1(c). In this way, the delivery
device is primed and ready for useifThe subject then inserts the
nosepiece 53 into one of his nostrils, grips the mouthpiece 77 in his or her
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pressure, the pressure-sensitive valve 26 is opened, causing a sudden
flow of air, as a burst of air, through the capsule-containing member 49,
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dosed, sealing position and the, now empty, capsule C is returned to a

rest position. This operation of the delivery device can be repeated with a
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capsule Cis returned to a rest position,

This operation of the delivery device can be repeated with a new capsule C.
As described hereinabove, in this embodiment the entire nosepiece unit 17
is replaced, but in other embodiments either the capsuie-ccntaining'
member 49 or just the capsule € could be replaced.

Figures 2(a) to (f) lllustrate a nasal delivery device in accordance with a
second embodiment of the present invention.

The delivery device of this embodiment is very similar to the delivery device
of the above-described first embodiment, and thus, in order to avoid

unnecessary dupiication of description, only the differences will be
described in detail,

The delivery device of this embodiment differs from that of the above-
described embodiment in that the nosepiece 53 includes first and second
channels 55a, 55b, in this embodiment concentric annular channels, which
are centred about the longitudinal axis of the capsule-containing member
49, where the ﬁrst, inner channel 55a is fluldly connected to the



Figures 2(a) to (f) illustrate a nasal delivery device in accordance with a
second embodiment of the present invention. The delivery device of this
embodiment is very similar to the d?livery device of the above-described
first embodiment, and thus, in order fo avoid unnecessary duplication of
description, only the differences will be described in detail. The delivery
deviersbfahis ezndodimémt differsufeonotitatrohthenadraer déscrined that the
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downstream end of the capsule-containing member 49 such that the
substance as contained by the capsule C is delivered therethrough and
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nasal delivery device in accordance with a third embodiment of the

present invention. The delivery device comprises a housing 101 which
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phiiad tyrabsdipsémice-tbeniaiiagreapsttesnC, the contents of which are to
be delivered to a nasal cavity of the subject, and is movably disposed to
the housing 101, in this
The delivery device comprises a housing 101 which includes a central

support spindle 105, a carrier 109 which carries a plurality of substance-
containing capsules C, the contents of which are to be delivered to a nasal
cavity of the subject, and is movably disposed to the housing 101, in this
embodiment rotatably mounted to the housing 101 about the support
spindie 105, a nosepiece unit 119 for fitting to a nasal cavity of a subject, a
mouthpiece unit 121 through which the subject exhales, and a capsule-
piercing mechanism 123, which is operable, in this embodiment
simultaneously, to plerce a pair of capsules C and thereby prime the
delivery device for operation, as will be described in more detall
hereinbelow.

In this embodiment the capsules C are conventional gelatine capsules which
contain a particulate substance, such as a powdered substance, and
typically a pharmaceutical substance.

The carrier 109 comprises a body member 131, in this embodiment an
annular element, and a plurality of capsule-containing members 133, each



embodiment rotatably mounted to the housing 101 about the support

spindle 105, a nosepiece unit 119 for fitting to a nasal cavity of a subject,

a mouthpiece unit 121 through which the subject exhales, and a capsule-
piercing mechanism 123, which is operable, in this embodiment
simultaneously, to pierce a pair of capsules C and thereby prime the
detivtrinteyisefgrsope Gtiohjds avil s pesedyoimetamifietailadjacent pairs
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and a plurality of capsule-containing members 133, each 13 containing a
capsule C, which are disposed symmetrically in adjacent pairs about the
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first, lower aperture 143 is located such that the capsule C is pierced at a
location above the height of the dose of substance as contained thereby. In
this way, the dose of substance as contained by the capsule C is not
reieased into the flow passage 139 until an air fiow is delivered through the

flow passage 139.

The nosepiece unit 119 comprises a body member 145 which is movably, in
this embodiment pivotally, coupled to the housing 101 such as to be
movable between a first;, inoperative position, as illustrated in Figure 3(a),
in which the nosepiece unit 119 is stowed away and a second, operative
position, as illustrated in Figure 3(c), and a nosepiece 147 which extends
outwardly of the body member 145 for fitting to a nostril of the subject.

In this embodiment the body member 145 includes a flow channel 149
which fluidly connects the flow passages 139 of an adjacent pair of the
capsule-containing members 133 to the nosepiece 147 when the nosepiece
unit 119 is in the operative position.



this way, the dose of substance as contained by the capsule C is not
released into the flow passage 139 until an air flow is delivered through

the flow passage 139. The noseplece unit 119 comprises a body member
145 which is movably, in this embocf‘ment pivotally, coupled to the

housing 101 such as to be movable between a first, inoperative position,
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nosepiece 147 when the nosepiece unit 119 is in the operative position.
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capsule-piercing mechanism 123 and also latch the nosepiece unit 119 in
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this embodiment the nosepiece 147, in prowdmg a fluid-tight seal with the
nostril of the subject, provides for bi-directional delivery through the nasal
airway of the subject, as disclosed in the applicant’s earlier WO-A-
00/51672. In another embodiment, however, the nosepiece 147 need not
provide a sealing fit, thus encompassing delivery to the nasal cavity, but not

necessarily bi-directional delivery.

The mouthpiece unit 121 comprises a body member 165 which is movably,
in this embodiment pivotally, coupled to the housing 101 such as to be
movable between a first, inoperative position, as illustrated in Figure 3(a),
in which the mouthpiece unit 121 is stowed away and a second, operative
position, as illustrated in Figure 3(c), a mouthpiece 167 which extends
outwardly of the body member 165, in this embodiment as gripped in the
lips of the subject, through which the subject exhales to deliver an
entraining air flow, and a valve unit 169 which is operative fluidly o
connect the mouthpiece 167 to a respective one of the adjacent pair of
opened capsule-containing members 133 in successive exhalation cycles.



nostril of the subject, provides for bi-directional delivery through the nasal
airway of the subject, as disclosed in the applicant's earlier WO-A-
00/51672. In another embodiment, however, the nosepiece 147 need not
provide a sealing fit, thus encompa§§|ng delivery to the nasal cavity, but
not necessarily bi-directional delivery. The mouthpiece unit 121
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this embodiment the valve unit 169 comprises a pressure sensor which is

°Hﬁ%ﬁ%%ﬁtﬂﬁﬁﬁéﬂ%ﬁéﬁ?&&kyeﬂ%&%‘é’@W%@@@W&%@%@E@B@cﬁem
an electro-mechanical valve, which includes two fl W channels anSr‘:L th
f?%e‘i’%s brfethe

switchAHRFRLBREA SARRIS ot Boﬁ%&"ﬁek?ﬁvcﬁfthiﬁ@ BY 674
paidjsiceappale-cOHodaisiher mataivéng 188naimel;sfalRRvivigesh & shexbiapigicn unit
CYLH8, i\é’m%é'scﬁ%’@ﬁ@@tﬁgsﬁkﬂ return to ambient pressure, then to the

other of the pair of capsule-containing members 133. in this embodiment
the body member 165 includes first and second cutters 171 which are
adapted mm&haénwehed-mtm nmmibafaﬂiélmémmasadjm«ah paimmber 175,

queﬁjéleﬁgg 'rgngh &%Bdégn"(’a Qf&% rﬂﬂ‘e& i’amgrd!y—

operative position. I Is emb er 165 Includes a
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the capsule-piercing mechanism 123 and aiso [atch the mouthpiece unit 121
in the operative position, as will be described In more detail hereinbelow.

The capsule-piercing mechanism 123 comprises first and second piercing
units 181, which are disposed in opposed, back-to-back relation and are
actuated by movement of the nosepiece unit 119 and the mouthpiece unit
121 from the inoperative, stowed positions to the operative positions.

Each of the piercing units 181 includes an actuator button 182 and a
plurality of, in this embodiment first and second piercing elements 183, 185
which are supported by the actuator button 182 and extend forwardly
thereof, such that, on depression of the actuator button 182 from a
retracted position, as iliustrated in Figure 3(a), to an extended position, as
illustrated in Figure 3(b), the piercing elements 183, 185 are driven through
respective ones of the piercing apertures 143, 144 in the lateral wall of the
respective capsule-containing member 133 to pierce the capsule C.



directed, tapering surfaces when the mouthpiece unit 121 is pivoted in

either sense from or to the operative position, which acts to operate in part

the capsule-piercing mechanism 123 and also latch the mouthpiece unit

121 in the operative position, as wilfbe described in more detail

hereinbelow. The capsule-piercing mechanism 123 comprises first and
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PeRitRR. @Rnliaiaiedin BiaHRABLRGLIEES r&a@m&n%;ﬁ% ia?r]% Acond

driven throlljgéwmresppctlve ones of the plercm%apertures , .
|afBFEPIREILEPmES FER EBRE BUfaaRtisrealniRg m¥nshap eddnanesceegiion,
cayidateate tﬁnﬁgmaalademb@dm éﬁ@%g@l@é%ﬁcﬂﬁé&ﬂ@yaﬂh@&a@ﬁ@& 155,
in sili ' -to bias the respective actuator .
o e B R e B Ty e
- ddpfestidn Hhesd@ialeh Hiisaneindhacarperativegnsaitos.the

actuator button 182 is returned to the retracted position. In this
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section, which are configured such as to engage respective ones of the
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The subject then moves the nosepiece unit 119 and the mouthpiece unit
121 to the respective operative positions, in this embodiment by pivoting
the same relative to the housing 101, as illustrated in Figures 3(b) and (c).

In moving the noseplece unit 119 and the mouthpiece unit 121 to the
respective operative positions, the catch member 155 on the body member
145 of the nosepiece unit 119 and the catch member 175 on the body
member 165 of the mouthpiece unit 121 engage between the respective
ends of the opposing actuator buttons 182.of the plercing units 181, such
as to blas the actuator buttons 182 outwardly and pierce the capsuies C as

contained in the capsule-containing members 133, as illustrated in Figure
3(b).

By depressing the actuator buttons 182, the capsules € are pierced by the
piercing elements 183, 185 at two locations spaced along the axial fength
thereof, with the piercing elements 183, 185 extending through the plercing



of capsule-containing members 133 at the capsule-piercing mechanism
123, as illustrated in Figure 3(a). The subject then moves the nosepiece
unit 119 and the mouthpiece unit 121 to the respective operative
positions, in this embodiment by pi¥bting the same relative to the housing
101, as illustrated in Figures 3(b) and (c). In moving the nosepiece unit
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Also, with movement of the noseplece unit 119 and the mouthpiece unit
121 to the operative positions, the cutters 151 on the body member 145 of
the nosepiece unit 119 act to rupture the upper sealing members 142 of the
capsule-containing members 133 and the cutters 171 on the body member
165 of the mouthpiece unit 121 act to rupture the lower sealing members
141 of the capsule-containing members 133,

The subject then inserts the nosepiece 147 into one of his or her nostrils,
- grips the mouthpiece 167 in his or her lips and exhales through the
mouthpiece 167, as illustrated in Figure 3(d).

In this first exhalation cycle, the valve unit 169 is configured such as to
direct the exhaled air flow through one of the pair of capsule~containing
members 133, which air flow acts to lift the capsule C and cause rotation of
the capsule C, and which rotation acts to release the substance from within

the capsule C. With continued exhalation, the capsule C continues to
rotate.



buttons 182 being returned to the retracted positions under the bias of the
biasing elements 187, whereby the nosepiece unit 119 and the

mouthpiece unit 121 are latched in the operative positions. Also, with
movement of the nosepiece unit 11%and the mouthpiece unit 121 to the
operative positions, the cutters 151 on the body member 145 of the
nosepiece unit 119 act to rupture the upper sealing members 142 of the
capsule-containing members 133 and the cutters 171 on the body
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acts to release the substance from within the capsule C. With continued
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ieeL of the pair of capsule-containing members 133, whereby the air flow
asd Sveloped by a subsequent exhalation breath is directed through the
other of the pair of capsule-containing members 133. In one mode of

ORErahiRn Redaseniass-4iéile iesaERMightheyeiber ¢idhqanastilaiof e is
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‘pair of capsule-containing members 133, which air flow acts to lift the
capsule C and cause rotation of the capsule C, and which rotation acts to
release the substance from within the capsule C. With continued
exhalation, the capsuié-c continues to rotate.

In this mode of operation the same, or indeed different, substances can be
delivered to each of the nasal cavities of the subject.

Following exhalation, the, now empty, capsule C returns to a rest position.

“In another mode of operation, where the capsules C i the pair of capsule-

containing members 133 contain different substances, and these
substances are both to be delivered to one nasal cavity, the nosepiece 147
is not moved to the other nostril of the subject. |

Foliowing use of the delivery device, the nosepiece unit 119 and the
mouthpiece unlt 121 are returned to the respective stowed, inoperative
positions, in this embodiment by piveting the same relative to the housing
101, as illustrated in Figure 3(f}. '



In this second, subsequent exhalation cycle, the valve unit 169 is

configured such as to direct the exhaled air flow through the other of the
pair of capsule-containing members 133, which air flow acts to lift the
capsule C and cause rotation of thet€apsule C, and which rotation acts to
release the substance from within the capsule C. With continued
“exhalation, the capsule C continues to rotate. In this mode of operation

the same, or indeed different, substances can be delivered to each of the
nbsanosiigethef trseplsfes:tURB 3k gosthiiationowhepissw Biipty2l to the
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B SRah 08 BRFHIEEE Ll S G BRI B ioreq " the
obedyagakosivity, tG5nafefieee motthpircemoniid th2the atherelosadicof from
the shbinstnEclipyinghuseRbhe delygry fipviog, RNPSSPIeRHRE1L? the

andthe mouthpiece unit 121 are returned to the respective stowed,
irRaRosing A HURtes RuthnRid R i RIST B B g e same relative to

the housing 101, as illustrated in Figure 3(f). 19 in moving the nosepiece

Uiplfid E’i&ﬂeom}étm@'ﬁ&&f%v}@ééQn”EﬂeF?éBSEE&EéHﬂB?J@htPé%eated for

positions, the catch member 155 on the body member 145 of the
nH@prRd&PaRicf FaRSRHE catch member 175 on the body member 165
of the mouthpiece unit 121 are released from engagement with the
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4(a) to (f) illustrate a nasal delivery device in accordance with a fourth
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suppott spindle 205, a carrier 209 which carries a plurality of substance-
containing blisters B, the contents of which are to be delivered to a nasal
cavity of the subject, and is movably disposed to the housing 201, in this
embodiment rotatably mounted to the housing 201 about the support
spindle 205, an interface assembly 211 which provides the interface to the
subject, and a latch mechanism 223 which acts to latch the interface
assembly 211 in the operative position, as will be described in more detail
hereinbelow.

In this embodiment the blisters B are conventional blisters which contain a
particulate substance, such as a powdered substance, and typically a
pharmaceutical substance.

The carrier 209 comprises a body member 231, in this embodiment an
annular element, and a plurality of blisters B which are disposed
symmetrically in adjacent pairs about the support spindle 205, such that, as
the carrier 209 is indexed successsively to new positions, new pairs of

blisters B are Indexed to the operative position of the interface assembly
211,



support spindle 205, a carrier 209 which carries a plurality of substance-
containing blisters B, the contents of which are to be delivered to a nasal
cavity of the subject, and is movably disposed to the housing 201, in this
embodiment rotatably mounted to th& housing 201 about the support

spindle 205, an interface assembly 211 which provides the interface to the
subject, and a latch mechanism 223 which acts to latch the interface
assembly 211 in the operative position, as will be described in more detail
hereinhetovictn tisentdpdimenttirahistersB aodycomezntional Blistetsch is
whi tai parti 1ICR,, S % n?
e e B 20T cn as
blsIp PEiRtHe Detwass 2 MESdiRmaaaHv arirakiofie afe Alstatadb i ARy e
ok bliptars hwhichametispesedssymbnetically istadissenipaitmabausdbend,
support.spindle 205, such that, as.the carrier,209_is indexed s j ;
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nosepiece 247 which extends outwardly of the body member 235 for

FERE 5 e SR RIBR S MBHEIBIEEE AAR 52 PuRRRFRMIGRSCT the
endjeeieic paR6f whinheekbiatis e Bhivesdisces shve leadivp iationbarcR35, in this
embodiment as gripped in the lips of the subject, through which the
‘subject exhales to deliver an entraining air flow, and a valve unit 251
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onehinhtlfiidly connects the adjacent pair of blisters B to the nosepiece 249
when the interface assembly 211 Is in the operative position,

In this embodiment the body member 235 includes first and second cutters
261 which are adapted to cut the sealing members of the adjacent pair of
blisters B when the interface assembly 211 is in the operative position.

In this embodiment the body member 235 inciudes a catch member 265,
here having a diamond-shaped cross section which presents forwardiy-
directed, tapering surfaces when the interface assembly 211 is pivoted in
either sense from or to the operati\ie position, which acts to latch the
interface assembly 211 In the operative position, as will be described in
more detail hereinbelow,

in this embodiment the nasepiece' 247 has a substantially frusté-éonicai
outer section 267 for insertion into a nostril of the subject such as to
provide & fluld-tight seal therewith, and includes an inner channel 269
through which substance is delivered to the nasal cavity of the subject. In
this embodiment the nosepiece 247, in providing a fluid-tight seal with the



adjacent pair of opened blisters B in successive exhalation cycles In this
embodiment the body member 235 includes a flow channel 259 which
fluidly connects the adjacent pair of blisters B to the nosepiece 249 when
the interface assembly 211 Is in theZdperative position. In this embodiment
the body member 235 includes first and second cutters 261 which are
ad%%g%ﬁ t rﬁg?t the sealing members of the adjacent pair of blisters B

Qi ratiscsRRidee1 iRk etk Eglysmo shTpugls the nasal
eaibeaymefitthe badyjatiemizer distdselides ateatcippicathes 26hlidrewo-A-
hawi ja - e io ich presents for =
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intedesmalsbrdibecich i Hahapegrative position, as will be described in
more detail hereinbelow. In this embodiment the nosepiece 247 has a
substantially frusto-conical outer section 267 for insertion into a nostril of
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embodiment p%owever, th% noseﬁ_lece 247 need not provide a sealing fit,
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bpfiréstRmadl.delivery. In this embodiment the valve unit 251 comprises a
pressure sensor which is operative to detect the pressure as developed in
the mouthpiece 249 and _an electro-mechanical valve, which includes two
O RPo R RSB AR i SRR -G B S eoife e AR RBL:
29 s e ailpobddainpappobbliseasiBrantafelimdagihe fidsst et alaihise a
CYSEn WUGP B82 and a resilient element 287 which acts to bias the latch

body 282 forwardly to a latching position.

In this embodiment the latch bodies 282 each include a recess 289 in a rear
surface thereof, here V-shaped in cross section, which acts to engage the
catch 265 on the body member 235 of the interface assembly 211 when the
interface assembly 211 is in the operative position.

Operation of the delivery device will now be described hereinbelow.

Firstly, the subject indexes the carrier 209 such as to present the next pair

of blisters B at the operative position of the Interface assembly 211, as
illustrated in Figure 4(a).

The subject then moves the interface assembly 211 to the operative

position, in this embodiment by pivoting the same relative to the housing
201, as illustrated in Figures 4{b) and (c). .



represented by a return to ambient pressure, then to the other of the pair
of blisters B. The latch mechanism 223 comprises first and second latch
elements 281, which are disposed in opposed, back-to-back relation, and
each comprise a latch body 282 antfa resilient element 287 which acts to
bias the latch body 282 forwardly to a latching position. In this

bodiment the latch bodies 28 h.incl 289 in.
bR SR T AR M S
cANHHBE otbtheopotientummper@pibef 128 nteffdbe doterfasly 2esandy 211
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th8gyper d{be: position of the interface assembly 211, as illustrated in

Figure 4(a). The subject then moves the interface assembly 211 to the
oper tivwosition, in this embodiment by pivoting the same relative to the
h %‘rﬁt
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sipfabed & the apsHrtivg Rasfdsedies 282 of the latch units 281, as
illustrated in Figure 4(c), with the latch bodies 282 being returned to the

r te sifions.under the,  bias of the biasing elements 287, whereby .
t%%ﬁ_ar a%% a}rgggstranl'g )a;x ﬂ?éhe m%enh‘ace ass mlﬁy ez:i.f to tWe ope¥atwe
position, the cutters 261 on the body member 235 of the interface

assembly 211 act to rupture the sealing members of the adjacent pair of
blisters B. '

The subject then inserts the nosepiece 247 into one of his or her nostriis,
grips the mouthpiece 249 in his or her lips and exhales through the
mouthpiece 249, as illustrated in Figure 4(d).

In this first exhalation cycle, the valve unit 251 is configured such as to
direct the exhaled air flow through one of the pair of blisters B, which air
flow acts to entrain the substance from the blister B,

Following exhalation, the blister B is emptied, and, as detected by the
absence of any pressure in the mouthplece 249, the valve unit 251 is re-
configured such that the mouthpiece 249 Is fluidly connected to the other of
the palr of blisters B, whereby the air flow as &eveloped by a subsequent
exhalation breath is directed through the other of the pair of blisters B.



latched in the operative position. Also, with movement of the interface
assembly 211 to the operative position, the cutters 261 on the body
member 235 of the interface assembly 211 act to rupture the sealing
members of the adjacent pair of bli&ers B. The subject then inserts the
nosepiece 247 into one of his or her nostrils, grips the mouthpiece 249 in

hi%%@j(mmd' | aﬁ%ﬁféhfé%ﬁl W@%éaﬁe@%abq@%a@daﬁiunétam iBF the
re n this first ex on cycle, the valve uni js co
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eébéjatlon the blister B is emptied, and, as detected by the absence of

any pressure in the mouthpiece 249, the valve unit 251 is re- configured

such that the mouthpiece 249 is fluidly connected to the other of the pair
oiblistéss Beauhejehybbediefioversadatiotopegdsyy; athisbsegjuentunit 251 is
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In one"mode of operation the no ece 247 i1s inserted in"the other of
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her lips and exhales through the mouthpiece 249, as illustrated in Figure
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configured s rou er of the
péﬁ'b’ﬁﬁﬁgtE@BCW(m%éﬁbsﬁB %ﬁﬁﬂ’&% Pethepgghire from the blister B. In
this mode of operation the same, or indeed different, substances can be
dg ered to eg FnOf th I ga ities of the subject. Following exhalation,

the "s\'t'é-l e p?%’%q% ano ef Mo otf% )eration, where the blisters B

contain different substances, and these substances are both to be
delvekestiaoNAdiSalf operation, where the blisters B contain different

substances, and these substances are both to be delivered o one nasal
cavity, the noseplece 247 is not moved to the other nostril of the subject.

Following use of the delivery device, the interface assembly 211 is returned
to the stowed, inoperative position, in this embodiment by plvoting the
same relative to the housing 201, as iliustrated in Figure 4(f).

In moving the interface assembly 211 to the stowed position, the cat;h
mermber 265 on the body member 235 of the interface assembly 211 is
released from engagement with the recesses 289 in the rear surfaces of the
opposing latch bodies 282 of the latch units 281.

This operation of the delivery device can then subsequently be repeated for
the next pair of blisters B.

Finally, it will be understood that the present invention has been described
in its preferred embodiments and can be modified in many different ways
without departing from the scope of the invention as defined by the
appended claims.



cavity, the nosepiece 247 is not moved to the other nostril of the subject.
Following use of the delivery device, the interface assembly 211 is

returned to the stowed, inoperative position, in this embodiment by

pivoting the same relative to the hotlsing 201, as illustrated in Figure 4(f).

. In moving the interface assembly 211 to the stowed position, the catch
member 265 on the body member 235 of the interface assembly 211 is
released from engagement with the recesses 289 in the rear surfaces of
fire opep oshoificatioodie sdasivesy/tieidneh oot 28e . meidiiprriaidA et @
deliveiidevse FattNGIRIPSHRHRY be repgalrg fobrihe-peuidabrebining
blisters B. Finally, it will be understood that the pred:ent 'nventiotn ha(s:ab%(ape_“
FRREREE 1P its YRARE Bl e AR TYIFTRESSE Nar TSRS inAFany P
ciffmieingdpeninathp Btafdbeartingsfrienreheidogpurdf &fe invention as

defined by the appended claims. 24 in one modification the delivery
device could be modified to include a rotatable cartridge which includes a.
plurality of capsule-containing members 49, which are each successively
indexed into the capsule- receiving chamber 23 of the capsule-receiving
unit 16. 25 CLAIMS 1. A nasal delivery device for delivering substance to

a nasal cavity of a subject, the delivery device comprising: a
container-receiving unit comprising a container chamber for receiving a
substance-containing container which contains substance to be delivered
to the nasal cavity of the subject, the container chamber including an inlet
and an outlet; a nosepiece unit including a nosepiece for fitting to a nasal
cavity of the subject and being in fluid communication with the outlet of

the



container chamber; a mouthpiece unit including a mouthpiece in fluid
communication with the inlet of the container chamber and through which
the subject in use exhales, such as to entrain substance from the
container and deliver the same throﬁgh the nosepiece; and a
moisture-reducing element for reducing condensation at or downstream

oé;t)ﬁﬁg]tainer chamber. 2. The delivery device of claim 1, wherein the
ure-reducing element comprises an air chamber which fluidly
connects the mouthpiece to the inlet of the container chamber. 3. The

deliverydessat adiplatp &emdmer@&rumaraﬁr@aamﬁ@miseaem cavity of a

elongate tubular.sec deliver yice of claim 2 or 3, wherein
the alr%H Qgt E asqtgw?e er%R%/o um§1 & qﬁe container chamber. 5, The
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temperatyre regulatorcom sesalﬂ_tgrmthlne condenser. 11. The
delivery i ita%r IR} oF it sCRREPHE W HRRTP Bhe FRGistFRUSN which the

subject in use exhales, such as to entrain substance from the
container and deliver the same through the nosepiece; and

a moisture-reducing element for reducing condensation at or
downstream of the container chamber.

2. The delivery device of cdaim 1, wherein the moisture-raeducing
element comprises an air chamber which fluidly connects the
mouthpiece to the inlet of the container chamber.

3. The delivery device of claim 2, wherein the air chamber comprises an
elongate tubular section,

4, The delivery device of claim 2 or 3, wherein the air chamber has a
greater volume than the container chamber.

5. The delivery device of claim 4, wherein the air chamber has a volume
at least twice that of the container chamber.

6. The delivery device of any of claims 2 to 5, wherein the air chamber
incorporates a temperature regulator for regulating a temperature of
an air flow as exhaled therethrough, ‘



reducing element comprises a pressure-sensitive valve in fluid
communication with the inlet of the container chamber and being

configured such as to close the inlet of the container chamber until a
predetermined pressure is develop&d upstream of the pressure- sensitive
valve. 12. The delivery device of claim 11, wherein the pressure-sensitive
valve comprises a flap member which is normally biased to a closed,
sealing position. 13. The delivery device of claim 12, wherein the flap
nmmbeThe Hatigenbideabmubh gaiol, §navtiergnetise iesgestivry apgulator Is

includeg,GeaRien SloMmeRt dUpsRaiMady, biases the flap member to the

closed position. 14. The delivery device of any of claims 11 to 13, wherein
the pressure- sensitive valve is located adjacent the inlet to the container
cBamberhel Sielibergeieatyalevfceiafrany obelaimsvilieteibd b etempbmture
containgg, (RAEHaJBlcoMALESIhe PIEAIAEAOORIYP o B Bt Ber.
The delivegry evice%f any §$ claims 1 to 15, W%erein t%e nose\%%leceaunit is
removable. 17. The delivery device of claim 16, wherein the nosepiece

ugit furtiiee demnerpaseRicantfintsieoBARINg-aNe naher wwhiparentainegtor
containg IS. ] fifted in.t ntainer chamber. 18. The delivery
device OP g%grééiégwwﬁﬁgréeﬁr?d t ﬂe.z%:ic‘%r}ﬁia}|)r‘1aé-'r-containing member includes a
flow passage in which the container is disposed, such as to be rotatable
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device g(fac{l ggg,rl%whgggig‘ éq%!gorrllrt‘ irileé-cont ining member includes an
inlet aperl%re R Hind Rormmanication-with SRQ, Em?s eam end of the flow

passage, which inlet aperture provides a
11. - The delivery device of any of claims 1 to 10, wherein the moisture-
reducing element comprises a pressure-sensitive valve in fluid
communication with the iniet of the container chamber and being
configured such as to close the inlet of the container chamber until a

predetermined pressure is developed upstream of the pressure-
sensitive valve.

12, The delivery device of claim 11, wherein the pressure-sensitive valve

comprises a flap member which is normally biased to a closed,
sealing position.

13. The delivery device of claim 12, wherein the flap member is
‘hingeable about a pivot, and the pressure-sensitive valve inciudes a

resilient element which normally biases the flap member to the
closed position,

i4. The delivery device of any of claims 11 to 13, wherein the pressure-
sensitive valve is located adjacent the inlet to the container chamber,

15. The delivery device of any of claims 11 to 14, wherein the container-
receiving unit comprises the pressure-sensltive vaive,



flow restriction to an air flow as delivered therethrough. 20. The delivery
device of claim 19, wherein the inlet aperture provides a seat for a lower
end of the container prior to deIiver¥ of an air flow through the flow
passage. 21. The delivery device of any of claims 1 to 16, further
comprising: a replaceable container-containing member which contains
the container and is in use fitted in the container chamber. 22. The

d %’ver evice of claim.21, wherein the container-gontainin .
o i SRR ShARAL SoliAmar R depiumiet B Etepice
rotatablénihég eampieriBen an air flow is delivered therethrough. 23. The
delivery device of claim 22, wherein the container-containing member

includes.an inlet aperture in fluid communication with one, 28 upstr
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an air flowwrasisksiveregahtatarosygiiabing havvstibery debvice ofenging3 the
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prior to delivery of an air flow through the flow passage. 25: The delivery
device of any of claims 16 to 24, wherein the nosepiece unit is
ré@laced@bte d2fvaitye dimliceryolleslaienoff anywiiarieim $HkS toRdkindrerentalning

containﬁ{eﬁ%ammd&een'%&S;S@@%a@%'%ﬁmwﬁ'xcmtmﬁé}ogeaisﬁ&ed,

which is re-usable. 27. The delivery device of any of claims 16 to 24,
whereirftitB @nt&inke rotaiARIR ABRIHERR HbSspRR ANl s delivered
containéseretitednigig member are re-usable. 28. The delivery device of
any of claims 1 to 27, further comprising: a container-opening mechanism
which is operative to open a

19, The delivery device of claim 18, wherein the container-containing

member includes an inlet aperture in fluld communication with one,
upstream end of the flow passage, which iniet aperture provides a
fiow restriction to an air flow as delivered therethrough.

20.  The delivery device of daim 19, wherein the inlet aperture provides a
seat for a lower end of the container prior to delivery of an air flow
through the flow passage.

21.  The delivery device of any of claims 1 to 16, further comprising:
a replaceable container-containing member which contains the
container and Is in use fitted in the container chamber.

22, The delivery device of claim 21, wherein the container-containing
member includes a flow passage in which the container is disposed,

such as to be rotatable therewithin when an air flow is dellvered
therethrough.

23. The delivery device of claim 22, wherein the container-containing
member Includes an inlet aperture in fluid communication with one,



container as received in the container chamber. 29. The delivery device of
claim 28, wherein the container-opening mechanism includes at least one
piercing element for piercing the container such as to open the same. 30.
The delivery device of claim 29, whé&fein the container-opening

~ mechanism includes a plurality of piercing elements for piercing the

containglat & U iRcaoNepaced g endihereObrbies o

The delivery device of claim 30, e container Is only partially

filed arftPYhEesEReERR IO BRI IR ARARIMArRIIIEE HREOUAR second

piercing elements, with one of the piercing elements being configured to

pigrce the C iner height.abo leyvel hi ineri
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31, whetgintieteeiaingsdssageapsule. 33. The delivery device of any of
claims 1 to 32, wherein the substance comprises a particulate substance.
34. The delivery device of claim 33, wherein the particulate substance ‘
céhprise diplvane rdevich sfaniee AE5iAmasts delivérywdwrieia fdie nosepiece
deliveripgisubsianeadeia.nasal cavity of a subject, the delivery device
comprising: a container-receiving unit comprising a container chamber for
receiving a substance-containing container which contains substance to

béfdelivEredied \hey rdadreafigryf dickiiediStie 2énwhencicasisontainer-
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fitting tqQ a nasal gavity of the subject and being ien&f?uid communication
with thésoiﬁTg%l? e container chamber;

27. The delivery device of any of claims 16 to 24, wherein the container

is replaceable and the nosepiece and the container-containing
member are re~-usable.

28. The delivery device of any of claims 1 to 27, further comprising:
a container-opening mechanism which is operative to open a
container as received in the container chamber,

22, The delivery device of claim 28, wherein the container-opening
mechanism includes at least one piercing element for piercing the
container such as to open the same.,

30. The delivery device of claim 29, wherein the container-opening
mechanism includes a piurality of piercing elements for piercing the
container at a plurality of locations spaced along the length thereof.

31. The delivery device of claim 30, wherein the container is only
partially filled and the container-opening mechanism includes first
and second piercing elements, with one of the piercing elements
being configured to pierce the container at a height above a level to



a mouthpiece unit including a mouthpiece In fluid communication with the
inlet of the container chamber and through which the subject in use
exhales, such as to entrain substance from the container and deliver the
same through the nosepiece. 36. The delivery device of claim 35, wherein
the mouthpiece unit further comprises an air chamber which fluidly -
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delive ﬁgevrce of claim 36, wherein the air chamber % grlses an -
elonga e snfigusgtodeme RS BRRISSHR 0P B or 37,

wherein the air chamber has a greater volume than the container

chamb 38eif$§f82¥ £ é}eﬁh & Q38 Lyhereihieir b aah@iner is

has a volume af least twice t of the container chamber. 40. The
deliverpd@p@dsf any of claims 36 to 39, wherein the air chamber
incorporates a temperature regulator for regulating a temperature of an

o ddREd, BeVor ahy o QRGACH B EE AR AU Mlbstance

ereln ature’regulator is operative to cool the exhaled air
flow. 4$W@@ﬁ%ﬂ@@@%’@é@o$‘é%?ﬁ“4@ -or 41, wherein the temperature
regulator Is located at least at an upstream end of the air chamber 43.

ery device of claim 42, wher %gr* bst
gg’starl#f}i gefﬂ’e A o ear‘#b(eﬂra' gIgf]fe Gefi very (ﬁewé% e of any of éfaﬁnasnce

40 to 43:0170&@@1@51 powdenseratinetaegalator comprises a labyrinthine
condenser. 45. The delivery device of any of claims 35 to 44, further
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inlet of shbjeontdiratetiaryldavicaicarpiEtarmined pressure is

developed gntainer-receiving unit comprising a container chamber for
recelving a substance-containing container which contains substance
to be delivered to the nasaf cavity of the subject, the container
chamber including an infet and an outlet;
a nosepiece unit including a nosepiece for fitting to a nasal cavity of
the subject and being in fluid communication with the outlet of the
container chamber;
a mouthpiece unit including a mouthpiece in fluid communication
with the inlet of the container chamber and through which the
subject in use exhales, such as to entrain substance from the
container and deliver the same through the nosepiece,

36. The delivery device of claim 35, wherein the mouthpiece unit further
comprises an air chamber which fluidly connects the mouthpiece to
the inlet of the container chamber,

37. ‘The delivery device of claim 36, wherein the air chamber comprises
an elongate tubular section,



upstream of the pressure-sensitive valve. 46. The delivery device of claim
45, wherein the pressure-sensitive valve comprises a flap member which
is normally biased to a closed, sealing position. 47. The delivery device of
claim 46, wherein the flap member i$%hingeable about a pivot, and the
pressure-sensitive valve includes a 31 resilient element which normally

bigges the flap member o the closed position. 48. The delivery.device qf
any of CBG?l sc%@ﬁfyﬁ?%eeroe?ir? ﬁ%g]p%égﬁ Q?’s\é"ﬁgﬁﬁlla T\/%"fs\éf?)%a%%r%as a
adjacentareaiatetainrretbantifecentainserchagnre delivery device of

any of claims 45 to 48, wherein the container- receiving unit comprises the

pressure-sensitive valve. 50. The delivery device aof any of claims 35 to

phcomle N T e e L
claim 50yoiheveist fieesh tedmEdbauntt thethentatmpribamber.
container-containing member which contains the container and is in use
fitted in the container chamber. 52. The delivery device of claim 51,

wh&rein IRE ERHXRr d@¥EsInRg AEnfiie FRAMTISS atfoviha ¥R the air
which theleonbaindntsgispaiesd, asuamastatiesrofataliitdhefewitiguidim a

an air ﬂo&(’érjrﬁ:ﬂ?éiéﬁﬁ-ée& égeéﬁ.tﬁw% é%_.él'igg pé(%{:% ice of claim 52,

wherein the container-containing member includes an infet aperture in
fluid communication with one, upstream end of the flow passage, which

inket apeTheaiphorigaieaicloy ahcH) Whanaa flavcas petvenedregulator is
therethr%;b%pag\ge @SQQFF?{SQI %YEC«:? é)r];- ﬁ im 53, wherein the inlet
r or a

aperture provides a seat ower end 0 ‘e container prior to delivery
of an air flow through the flow passage.

42. The delivery device of claim 40 or 41, wherein the temperature
regulator Is located at least at an upstream end of the air chamber.

43. The delivery device of claim 42, wherein the temperature regulator
substantially fills the air chamber., '

- 44, The delivery device of any of claims 40 to 43, wherein the
temperature regulator comprises a labyrinthine condenser.

45. The delivery device of any of claims 35 to 44, further comprising:
a pressure-sensitive valve in fluid communication with the inlet-of the
container chamber and being configured such as to close the inlet of
the container chamber until a predetermined pressure is developed
upstream of the pressure-sensitive valve, '

46. The delivery device of claim 45, wherein the pressure-sensitive valve
comprises a flap member which Is normally biased to a closed,
sealing position.

47. The delivery device of claim 46, wherein the fiap member is
hingeable about a pivot, and the pressure-sensitive valve includes a



55. The delivery device of any of claims 35 to 49, further comprising: a
replaceable container-containing member which contains the container
and is in use fitted in the container chamber. 32 56. The delivery device
of claim 55, wherein the container-c%taining member includes a flow
passage in which the container is disposed, such as to be rotatable

therewithimdienaarainflowt iz Aeliverasiih eratuough oo ThsAaives the

device of claign 56, wherein the container-containing member includes an
inlet apetRRERIRIHPRommunication with one, upstream end of the flow
passage, which inlet aperture provides a flow restriction to an air flow as
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inlet aperture provides'a seat for'a lower end of the container prior
delivery SR vioe farosgrethadisrapidbsgeigdorihe gentainenshrmber.

of any of claims 50 to 58, wherein the nosepiece unit is replaceable. 60.

The deli V) im to 58, wherein the container- .
e e B B W o el Uk cpniginer
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container is replaceable and the nosepiece and the container-containing

mgmbernare re-usable. 62. The delivery.devi f of claims 35 to 61,
further cg%gp?iegf%ﬁaéc%ovﬁ gir?gr?g e%}i/n%%hn‘éscrgagn%n%%h%“ seglpg}‘atf\‘/%s%' iece
open a kBittEineMa¥aeieived in the container chamber. 63. The delivery

device of claim 62, wherein the container-opening mechanism includes at

legast ong,piercing element for_piercing.the container such as to open the

S agrg'e TR deﬁp\%s‘y device ofpc?a% gjb, w%ere?n the nosepiece Bnit further
comprises a container-containing member which contains the

container and is in use fitted in the container chamber.

52. The delivery device of claim 51, wherein the container-containing
member includes a flow passage in which the container is disposed,

such as to be rotatable therewithin when an air flow is delivered
therethrough.

53. The delivery device of claim 52, wherein the container-containing
member includes an inlet aperture in fluid communication with one,
upstream end of the flow passage, which inlet aperture provides a
flow restriction to an air flow as delivered therethrough.

-54. The delivery device of claim 53, wherein the inlet aperture provides a

seat for a lower end of the container prior to delivery of an air flow
. through the flow passage.

55. The delivery device of any of claims 35 to 49, further comprising:
a replaceable container-containing member which contains the
contalner and is in use fitted in the container chamber.




33 64. The delivery device of claim 63, wherein the container-opening
mechanism includes a plurality of piercing elements for piercing the
container at a plurality of locations spaced along the length thereof. 65.
The delivery device of claim 64, wh&ein the container is only partially
filled and the container-opening mechanism includes first and second
piercing_elements, with one of the piercing elements being configured to

pigfte thd'BofRlieraris sy Rl Aidve & fevaRESinichenerAsHRSR&ORtININg
filled andritvaindndnofdes pidioingpetsmentsn hehing: apefigotiedrer pedieEsead,
upper regign cptaj . iver ice of any,of claj

to 65, whereiﬁiﬁo%%a%%{a@ g cég%%é@{ %"Pyﬁﬁeg 'aeﬂ\r}e%‘/rdfge/\f‘ée%or}%ﬁ)? ered
of claim§i3>93'§3"6%?9\hﬁerein the substance comprises a particulate
substance. 68. The delivery device of claim 67, wherein the particulate

substance, C rises a powdered substance, 69..A nasal delivery devijce .
for d'elivg?ljr?g su@_§ nc%e?écg r_ﬁsﬁﬁc‘:@v%gbf g“&ﬂ%ﬁ%&ﬁ%@ %%ﬁ%%na%@l%'emng
comprisfigrabssdpesienan inleiraeetibien is Suhoeamuinitativodyith one,
memberm&@wiléz@ d?lgrialinoaf @%??:b?&ewx%wimwl ‘é%ﬁiﬁéfr%ﬁ@vides a
nosepie nit including a_ nosepiece for fitting to, a nasal cavity of the
subject;%%rﬁgﬁ ﬁéé%ngﬁitai%ciﬁmﬁgg%%ﬁm é*é?ethﬁf&!i iPH#lch the
subject in use exhales; and an actuating mechanism which is operative,

insECh TREralNvery deRRRt JPHERHY 9T IS HRTRRCRIEPAUNNL: provides a

containers, and incLudin a valve unit for fluidly connecting the

mouthpiSeath’h FelpREH RIS R HEIsR UM RPN AR AGiRg air flow
containdiyrinvebddesBow passage.

58.  The delivery device of any of claims 50 to 58, wherein the nosepiece
unit is replaceable.

60. The delivery device of any of claims 50 to 58, wherein the container-

containing member is repiaceable separately of the nosepiece, which
is re-usable.

81. The delivery device of any of claims 50 to 58, wherein the container

is replaceable and the nosepiece and the container-containing
member.are re-usable,

62. The delivery device of any of claims 35 to 61, further comptising:
@ container-opening mechanism which s operative to open a
container as received in the container chamber.

63. The delivery device of claim 62, wherein the container-opening

mechanism includes at least one piercing element for piercing the
container such as to open the same.



exhalation cycles. 34 70. The delivery device of claim 69, wherein the

actuating mechanism is operative to open two of the substance-containing

containers. 71. The delivery device of claim 69 or 70, wherein the

nosepiece unit is movably attached3o the body member, such as to be

movable between an inoperative position and an operative position, in

which Qé)_|erative osition the n?se iece is in,!];{éj?id communication with at
ai
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attacheg fovthe hady rmemher, stehasdos .QSAE&H%%%g%’i\@?&w thereof.

inoperative position and an operative position, in which operative position
the mouthpiece is in fluid communication with at least one of the
sabstarbeecafimining deoritainefscizanT igd delhenciedee abokaimsr71s only
and 72 JUbaL WRACSRAISAE Wil and G NI BIRCRAL A SRR st
together In ar:ﬁ c?ﬁgetgréaﬁssembly Wﬁﬁ%gb %gﬁa y attacﬁgg to tR% body

membeRNEl SERRNYLIRIEF;RG VRIQRR RISy MfiEhiRNE69fdhs Rigisiamh flaments
substariggingosdafing D ataphaticeatid pidsedlisie s  heldia deliwerny level to
device of.an claims 69 to.7 erein the substange; containi

contain et She SEREIEIC IR 108 SRR e HIERg strpenes
nasal caApDraniimjeed, weisrarodEnapretianes tepoataiisposing a
substance-containing container which contains-substance to be delivered

I ity of the, subject | [ h he . [ )
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commufficatiensnvigh the outlet of the container chamber to a nasal cavity
of the subject;

67. The delivery device of any of claims 35 to 66, wherein the substance
comprises a particulate substance,

68. The delivery device of claim 67, wherein the particulate substance
comprises a powdered substance,

62, A nasal delivery device for delivering substance to a nasal cavity of a
subject, the delivery device comprising:
a body member;
a carrier which is supported by the body member and- carries a
plurality of substance-containing containers;
a noseplece unit including a noseplece for fitting to a nasal cavity of
the subject;
a mouthpiece unit including a mouthpiece through which the subject
in use exhales; and _
an actuating mechanism which is operative, in each operation, to
open a plurality of the substance-containing containers, and Inciuding
a valve unit for fluidly connecting the mouthpiece to a respective one
of the opened substance-containing containers in successive
exhalation cycles.



35 the subject exhaling through a mouthpiece which is in fluid
communication with the inlet of the container chamber, such as to deliver
an air flow through the container chamber and entrain substance from the
container and deliver the same throg’dgh the nosepiece and into the nasal
. cavity.of the subject; and drawing moisture from the exhaled air flow .
upstream of the container chamber, such as to reduce condensation at or
downstream of the containe gmmber. 77. A method of deliverin .
{hbrstartd AR AR e 2 LTS AR AR A SSHRA RS SR ISR 1
of: disposargtivsuostaracrsontbihiengudmsttainerwwhisinbon tednsadodrstance
to be delivered to the nasal cavity of the subject in a container chamber,
the container chamber includin%an inlet and an outlet; fitting a nosepiece

il Huid EBMARIMERY SleWRR PAEBIMCBBrahe’ VontiRaincHgRRIISrRdWdF 1S
cavity ahiheablibjectactnetitite sibejebbaxhatiaghtisgughch mnuthpibee whvalrle
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substarRRefRSvaHeosBifRitee RFaRIRRS {ReiBafibdrFByRYRIcaRgEepilBeat
and intgetie basabEeNdlvidhe caleinetaifthd\ dvagalitiglvery device
substantially as hereinbefore described with reference to any of Figures

1, 2, 3 or 4 of the accompanying drawings.
72. The delivery device of any of claims 69 to 71, wherein the

mouthplece unit is movably atteched to the body member, such as to
be movable between an inoperative position and an operative
position, in which operative position the mouthpiece is in fiuid-
communication with at least one of the substance-containing
containers.

73. The delivery device of claims 71 and 72, wherein the nosepiece unit
and the mouthplece unit are provided together in an actuator
assembly which is movably attached to the body member.

74.  The delivery device of any of claims 69 to 73, wherein the substance-
containing containers comprise blisters.

75.  The delivery device of any of claims 69 to 73, wherein the substance-
containing containers comprise capsules,

76, A method of delivering substance to a nasal cavity of a subject, the
method comprising the steps of:
disposing a substance-containing container which contains substance
to be delivered to the nasal cavity of the subject in a container
chamber, the container chamber including an inlet and an outjet;
fitting a nosepiece in fluid communication with the outlet of the
container chamber to a nasal cavity of the subject;



77.

78.

35

the subject exhaling through a wmouthpiece which is in fiuld
communication with the inlet of the container chamber, such as to
6eiiver an air flow through the container chamber and entrain
substance from the container and deliver the same through the
nosepiece and into the nasal cavity of the subject; and

drawing meisture from the exhaled air flow upstream of the container
chamber, such as to reduce condensation at or downstream of the
container chamber.

A method of delivering substance to a nasal cavity of a subject, the
method comprising the steps of:

disposing a substance-containing container which contains substance
to be delivered to the nasal cavity of the subject in a container
chamber, the container chamber including an inlet and an outlet;
fitting a nosepiece in fiuld communication with the outiet of the
container chamber'to a nasal cavity of the subject; and

the subject exhaling through a wmouthpiece which is tn fluid
communication with the inlet of the container chamber, such as to
deliver an alr fiow through the container chamber and entrain
substance from the contalner and deliver the same through the
nosepiece and into the nasal cavity of the subject.

A nasal delivery device substantially as hereinbefore described with

reference to any of Figures 1, 2, 3 or 4 of the accompanying
drawings.



