I 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 particular nulti-dose devices adapted for use
with a plurality of containers, such as capsules, blisters and vials, which
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can adequately treat topical diseases, but are not suited to the delivery of

substances to the upper part of the nasal airway, and in particular for
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risk of inhalation of small particles to the lungs, as demonstrated in
(ﬁ{{ vious studies. Embodiments of the present invention seek to provide
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stmbaghtieent of the present invention seeks to provide for bi-directional
nasal delivery using a single-dose or multi-dose device, such as a

duo-dose
The Turbohaler (RTM) as developed by AstraZeneca AB, where adapted for

nasal delivery has not been a success. A large fraction of particles is
deposited in the anterior region of the nasal cavity. Furthermore, the nasal
cavity 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.

Embodiments of the present invention seek to provide nasal delivery
systems which are suited to deliver substances, in particular particulate
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.

One embodiment of the present invention seeks 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 blisters containing active drug substance
having a suitable particle size, size distribution, surface properties and
formulations, in order to achieve optimal delivery to the nasa! mucosa in

general and/or targeted delivery to specific regions of a



device, where utilizing capsules or blisters containing active drug
substance having a suitable particle size, size distribution, surface
properties and formulations, in order to achieve optimal delivery to the
nasal mucosa in general and/or targetéd delivery to specific regions of a
2 nasal cavity. Bi-directional nasal delivery is disclosed in the applicant's
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channel for the drug substance and air, and an outer channel which acts

to modify and optimize the deposition pattern of the particles in the nasal
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chamber including an inlet and an outlet; a nosepiece unit including a _
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communication with the outlet of the container chamber; and 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 an air chamber which fluidly connects

the mouthpiece to the inlet of the container chamber,



wherein the air chamber incorporates. a temperature regulator for

regulating a temperature of an air flow as exhaled therethrough. 4

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; WO

2006/030210 PCT/GB2005/003549 5 Figures 2(a) to (f) illustrate a nasal
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regulating a temperature of an air flow as exhaled therethrough.



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-piercing mechanism 20, as wili be described in more detail
hereinbelow. The capsule-receiving unit 16 comprises a capsule-receiving
member 23, in this embodiment an elongate, upstanding chamber which

is disposed opposite the nosepiece aperture 21 in the housing 15, for
prefeiving @ mbpgitec@rsn tfischmbmdisetrit asveotiaimed iVithiova be described

capsule-containing. member 49 of the n ie nit 17,.as,will .
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member 23 includes an inlet 24 and an outlet 25 for providing for an air

flow therethrough, with the outlet 25, as defined by an upper, downstream
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capsule-containing member 49 is a sealing fit within the capsule-receiving

member 23. The capsule-receiving unit 16 further comprises a

pressure-sensitive valve 26 in fluid communication with the inlet 24 of the

capsule-receiving member 23, which is such as to prevent an air flow

through the capsule-receiving member 23 until a predetermined pressure

has been developed upstream thereof. In this embodiment the

pressure-sensitive valve 26 is located at the inlet 24 to the

capsule-receiving member 23. in this embodiment the pressure-sensitive

valve 26 comprises a flap member 27 which is hingeable about a pivot 28

and normally biased to a



closed, sealing position by a resilient element 29, here a spring, such that

a predetermined pressure is required to overcome the biasing force of the

resilient element 29. The nosepiece unit 17 comprises a main body
WEhaiPei028 which is configured to fit in the nosepiece aperR{f&GR2805 w3549

housing 15, a nosepiece 47 which &xtends outwardly of the main body

member 45 for fitting to the nostril of the subject, and a .
chigsirRs cAtRifng ihaHBERED ARERASHYEhREHIRS JPHRsTRER BTV 2

memhed 4588diruHipstAcapasaGnthanttemsents of which are to be
delivered to the nasal cavity of the subject. in this embodiment the

capsule C is a conventional gelatine capsule which contains a particulate
shptasses (s1)choagth phistretedssutsstindelivdy ©ipideatyia accordance with a

g@ﬁ{m%‘?ﬁ%gﬂin%%%%ﬁ&-d&g@&%m}@ﬁlmﬁ%mﬁ nosepiece 47 has a

ubstantially frusto-conical outer section 53 for insertion into a nostril of
the subject such as to provide a fluid-tight seal therewith, and includes an
inpgLFbanIEh Sk teyainfssubstantiaiylcytifidecal dedienirthacogtdaitenwith a
sybstance is delivered tq.the %ﬁ( 40 PCT/GB2005/003549 7
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providing a fluid-tight seal with the nostril of the subject, provides for bi-
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delivery to the nasal cavity, but not necessarily bi-directional delivery. In

this aRAGRe DRI QSARIEE 2 slARS PdIap GIBTARIECNRIGANA16 for
perforated or mesh element, for preventing any foreign matter, such as a
receiving a capsule C, a nosepiece unit’ 17 for fitling to a nasal cavity of a

subject, a mouthpiece 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 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-piercing mechanism 20, as will be described In more detall

- hereinbelow.

The capsule-receiving unit 16 comprises a capsuie-receiving 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,



part of the capsule C, which is above a predetermined size from passing
through the nosepiece 47 and into the nasal cavity of the subject. The

capsule-containing member 49 includes an elongate flow passage 63, in
Wi REB#iment cylindrical in shape, in which the capsule E4d/GERANEH03540
axially therealong such as to be rot§table therewithin when an air flow is

delivered therethrough, and an inlet aperture 65 in fluid muynication .
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prior to the delivery of an air flow through the flow passage 63.
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capsule C is seated in the inlet ,aﬁ)ertur,e 65 of the flow passage 63. In this
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an aluminum foil package. :
In this embodiment the pressure-sensitive valve 26 comprises a flap
member 27 which is hingeable about a pivot 28 and normally biased to a
closed, sealing position by a resilient element 29, here a spring, such that a
predetermined pressure is 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 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 & nostril of the subject such as to provide
a fluid-tight seal therewith, and includes an inner channel 55, here of
substantially cylindrical section, through which substance is delivered to the



In an alternative embodiment only the capsule-containing member 49

could be replaceable, such as to be replaceable following each operation,

with the nosepiece 47 being a sealing fit to the other, downstream end of
WEhwoeapRdie-containing member 49. In this embodiment the?C1/GB2005/003549

capsule-containing member 49 carl be packaged in air-tight packaging,

for example, an aluminum foil package. In still another alternative
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of the subject, through which the subject exhales to dFIive_r an entraining
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this embodiment an elongate tubular section, which fluidly connects the
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for cooling the exhaled air flow, at least at the upstream end thereof. With

this,copd Hﬁ?éi-%_nﬁam@%agrﬂ@w ingaaled durinsHealalion paRdage 63,
also a predetermined volume of cooler air, as contained by the air_ =~~~
cHanibr q@ﬁgcﬁm@b@dmgﬂ%l rhesiiape, in which the capsule C is oriented

axially therealong such as to be rotatable therewithin when an air flow is
delivered therethrough, and an inlet aperture 65 in fluid communication
with one, the downstream, end of the flow passage 63, which inlet aperture
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 pilurality of, in this
embodiment first and second piercing apertures 71, 73 in a lateral wall
thereof for enabling the capsule C to be pierced at locations spaced along
the axial length thereof. In this embodiment the first, fower aperture 71 is
located such that the capsuie 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 contained by the capsule C is nhot 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



of the pressure-sensitive valve 26. WO 2006/030210

PCT/GB2005/003549 9 in this embodiment the temperature regulator 79

comprises a labyrinthine structure. In another embodiment the
W3R Ife regulator 79 could be provided by a filter elem@nt/GRIRF/003549

could also act as a microbiological fliter. in one embodiment the

temperature regulator 79 could include means for drying the condensa
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emppdimanidhaisiohambeartsd satkamyable, such as to allow for

cleaning or replacement. This arrangement has been found to provide for
reliable operation of the delivery device, in delivering substance from the
capsate aheFhathe senbodiveend rertin b & SeisidieetomiattegordRsReT 69 could
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c ng mechanism 20 comprises 6n 81 which
exatmuiérthno dgih tlackagsal aperture 22 in the housing 15 such as to allow
for operation by the subject, a plurality of, in this embodiment first and
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operation of the delivery device. In this embodiment the capsuie C can be
packaged in air-tight packaging, for exampie, an aluminum foil package.

“The mouthpiece unit 19 comprises a mouthpiece 77, in this embodiment as
gripped in the fips of the subject, through which the subject exhales to.
deliver an entraining air flow through the capsule-receiving unit 16, and an
air chamber 78, in this embodiment an elongate tubular section, which
fluidly connects the mouthpiece 77 and the pressure-sensitive valve 26 of
the capsule-receiving unit 16, i

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 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 also a predetefmined volume of
cooler air, as contained by the air chamber 78, is avaiiable prior to release
of the pressure-sensitive valve 26.



83, 85 are driven through respective ones of the piercing apertures 71, 73

in the lateral wall of the capsule-containing member 49 to pierce the

capsule C. In this embodiment the capsule-piercing mechanism 20
Winelaeyziesilient element 87 which acts to bias the actuatéil e REIH G549
outwardly towards the WO 2006/030210 PCT/GB2005/003549 10

retracted position, such that, following depression of the actuator button

81 to pierce the capsule C, the actuator button 81 is returned to the
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could be provided by a separate element, such as a compression sp.rln?.
Opepaifsfidrie e elp et sMhithearsb tles B rRiRmNRip gical filter,

Firstly, taking the delivery device in hand, and with a nosepiece unit 17

inserted in the hgusing 15, as illustrated in Figure 1(a), the, subject

b e BRI R ROr 2 o IS dnkiils, mgans for
sudty gy toheiareedbesedap Aecdiastedrithanethinihercips delisemaiddnice is not
mﬁﬂﬂ?é 49, as illustrated in Figure 1(b). By depressing the actuator

button 81, the capsule C is pierced by the piercing elements 83, 85 at two
locations spaced along the axial length thereof. In this embodiment the

firsh lomeeepitmingahenientRS acimtierpia de themtapsille, Guaihadeaatianow for

just abave the height of the substance as contained by the capsule C, the
C eapfrg or !"Eﬁ) ceme . .

capsule C only Deing part filled, and the second, upper piercing element

85 acts to pierce the upper, distal end of the capsule C. The actuator

butter &krisibemepieaspdbrdlichaadses Hiewielater Riitdle operation of the
delivery device, in delivering substance from the capsule C. The present
inventors have established that the provision of moist exhaled air directly to
the capsule 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 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 thereof, such that, on depression of the
actuator button 81 from a retracted position, as iillustrated in Figure 1(a), to
an extended position, as illustrated in Figure 1(b), the piercing 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 pierce 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



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
WRHIgHe8#40 grips the mouthpiece 77 in his or her lips and begGIHgH 5003549

exhale through the mouthpiece 771%s illustrated in Figure 1(d). Initially,

this exhalation is resisted by the pressure-sensitive valve 26, ther
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Bg%gﬁﬁqc%o%ﬁ'aﬁ]glﬁa r%ngg%ﬁé%%ﬁ?ufﬁated in Figure 1(el>§)&l.i ?'@his burst of
air acts to lift the capsule C from the seat as defined by the inlet aperture

6ROl N6 FaPBeRaNaIpiBavTReMNING drdldeiizibatiehentinforian the
capsule C, which rotation acts to release the substance from within the
capsule C. With continued exhalation, the capsule C continues to rotate,
Falowjngexhnlttomaivihysdedesirigand 1 @andnithedsivsspissivenit 17
‘é@s‘é?t%@ is remasiosihg clasedssenlingaresitinn Fsliee, i@y emptisubject

apsule C is returned to a rest position, This o era}ion.of the delg/éar{é/
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ig{his SmQ@dﬁmaétlnaeemﬁ;esnm@iasewﬁtaiﬁed in the capsule-containing

member 49, as illustrated in Figure 1(b).

By depressing the actuator hutton 81, 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
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 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 use.

The subject then inserts the nosepiece 33 into one of his nostrils, grips the
mouthpiece 77 in his or her lips and begins to exhale through the
mouthpiece 77, as illustrated in Figure 1(d). Initially, this exhalation is
resisted by the pressure-sensitive vaive 26, thereby preventing the delivery
of an air flow through the capsule-containing member 49 and over the
capsule C,



is replaced, but in other embodiments either the capsule-containing
member 49 or just the capsule C could be replaced. Figures 2(a) to (f)
illustrate a nasal delivery device in accordance with a second
Weratsditant of the present invention. The delivery device oPfHigB2085/003549
embodiment is very similar to the d&livery device of the above-described
first embodiment, and thus, in order to avoid unnecessar VlE}Ellcatlon of
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mout piece This arrangement is particularly advantageous in
taegethg specific regions of the nasal airway, in particular posterior
regions, such as the olfactory region. As this entraining air flow does not
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valve 26 is returned to the closed, 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 new capsuie C.
As described hereinabove, in this embodiment the entire nosepiece unit 17
is replaced, but in other embodiments either the capsule-containing'
member 49 or just the capsule C could be replaced.

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 deiivery device
of the above-described first embodiment, and thus, in order to avoid
unnecessary duplication 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 fluidly connected to the



Figures 3(a) to (f) illustrate a nasal delivery device in accordance with a

third embodiment of the present invention. The delivery device comprises

a housing 101 which includes a central support spindle 105, a carrier 109
W@ hitkh/ewaies a plurality of substance- containing capsules ECTHERGPEATES

of which are to be delivered to a na¥al cavity of the subject, and is

movably disposed to the housing 101, in this embodiment rotatably
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will be descr tai

iIbed in‘more de ereinbelow. In this embodiment the
capsules C are conventional gelatine capsules which contain a particulate
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[

ROFIETIRNTEE RS ishdbREd N L RERRN RN peSifiRsCRER PRgsFF flow
AhssliSct s M kel i Lrenin texaidity the wapaniespiengngr flow is
mechanism 123. In this embodiment the capsule-containing members 133
RERON b(f?ég'a tubular element 137 which defines an elongate flow
passage 139, in this

Figures 3(a) to (f) illustrate a nasal delivery device in accordance with &
third embodiment of the present invention.

The delivery device comprises a housing 101 which inciudes a central
support spindie 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
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
delivery device for operation, as will be described in more detail
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 cylindrical in shape, in which the capsule C is oriented axially

therealong such as to be rotatable therewithin when an air flow is

delivered therethrough, and first and second sealing members 141, 142
WHRBHE®A19the opposite, lower and upper ends of the tubulBFEERFERT003549

137. In this embodiment the capsuﬂe\3 containing members 133 each

mclude a plurality of, in this embodiment first and second piercing
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for fitting to a nostril of the subject. In this

M@m%@wdﬁrﬁ%ﬁ%ﬁﬁwﬂcﬁa@% mm&%ﬁﬁe‘iﬂé%ﬁﬁéﬁm seal
flpdly estsdherflanunassagenrdssraharabiaseaigmisrnf 162,

capsule-containing members 133 to the nosepiece 147 when the
nosepiece unit 119 is in the operative position. WO 2006/030210 _
A6 TGS 2006008548 ihelrapssnbutinieiitHepemchiBerads include a

inglhdas fiist and SREUIIEIRIENt first and second plercing apertures 143,
144 in a lateral wall thereof for enabling the capsule C to be pierced at
locations spaced aijong the axial length thereof. In this embodiment the
first, lower aperture 143 is located such that the capéule C Is pierced at a
location above the helght of the dose of substance as contained thereby. In
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 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 iliustrated 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.



151 which are adapted to cut the upper sealing members 142 of the
adjacent pair of capsule-containing members 133 when the nosepiece unit
119 is in the operative position. In this embodiment the body member 145
wipehweedaieatch member 155, here having a diamond-shapéd/efbgs/003549
section which presents forwardly- difected, tapering surfaces when the
nosepiece unit 119 is pivoted in either sense from or to the operative
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t rewnh, and Thalldes an inner channel 159 through which substance is
delivered to the nasal cavity of the subject. In this embodiment the
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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([), thincerthipieibe 46T thisichosrpdads béfvhedyeofsiesbotjaheribsto-conical
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which the sub{e_ct—e_xha es to deliver an ] .
provide a fluid-tight seal therewith, and includes an inner channel 159
through which substance is delivered to the nasal cavity of the subject. In
this embodiment the nosepiece 147, in providing a fluid-tight seal with the
nostril of the subject, provides for bi-directional delivery through the nasal
airway of the subject, as disciosed in the applicant's eariier 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 mouthplece 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
iips of the subject, through which the subject exhales to deliver an
entraining air flow, and a valve unit 169 which is operative fluidly to
connect the mouthpiece 167 to a respective one of the adjacent pair of
opened capsule-containing members 133 in successive exhalation cycles.



entraining air flow, and a valve unit 169 which is operative fluidly to

connect the mouthpiece 167 to a respective one of the adjacent pair of

opened capsule-containing members 133 in successive exhalation cycles.
WORSOBAY30210 PCT/GB2005/003549 15 In this embodirRERGRRIAH)E

unit 169 comprises a pressure senddr which is operative to detect the

pressure as developed in the mouthpiece 167 and an electro-mechanical
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|rs second piercing units 181, which are disposed in opposed,
bbék- 't%JBéEEI? (PSIBH YA Rctuated by movement of the nosepiece

unlt 119 and the mouthpiece unit 121 from the inoperative, stowed
'%rslset%tg% {AREh @W\% %QosdtyOH%mber 165 includes a catch member 175,
here having a diamond-shaped cross section which presents forwardly-
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 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 eiements 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 illustrated 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.



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
WEheiedP®BiEh that, on depression of the actuator button 182Pfrdffri005/003549
retracted position, as illustrated in I*fgure 3(a), to an extended position, as

illustrated in Figure 3(b), the piercing elements 183, 185 are driven
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wall of the respective capsule-containing member 133 to pierce the
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returned to the retracted position. In this embodiment the actuator buttons
182 each include first and second recesses 189, 191 in a re%g surface

therkds ARROYImRRS ATt Yebibie syt SRELARHYTR 'S HsSrend
epgrREeEespOrtiva anes eidthewrtiches dizor, IroN thiedpedyimeméesection,

145, 165 of the.nosepiece. a thpiec ItS... 1
BT SRR SaeRE DB E e ke of i Edfes 155,
wilF how Beedeedyitagrnbasibéowt §Srefifhtheosafiaga mnsaauBigsR HNIts
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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
taiher atispeartitre apminative grositiowd) imowib e mhtrsttibeshhbyepastiony -

Firstly, the subject indexes the carrier 109 such as to present the next pair
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 pivoting
the same relative to the housing 101, as illustrated in Figures 3(b) and (c).

In moving the nosepiece 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 1.65 of the mouthpiece unit 121 engage between the respective
ends of the opposing actuator buttons 182.of the piercing units 181, such
as to bias the actuator buttons 182 outwardily and plerce the capsules C as
contained in the capsule-containing members 133, as illustrated in Figure
3(b).

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



the same relative to the housing 101, as illustrated in Figures 3(b) and (c).
In moving the nosepiece unit 119 and the mouthpiece unit 121 to the
respective operative positions, the catch member 155 on the body
Wihdter021@5 of the nosepiece unit 119 and the catch memBET/EEZWH S0
body member 165 of the mouthpiete unit 121 engage between the
respective ends of the opposmg actuator buttons 182 of the piercing units
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g@{gn?g(g)eyvg ﬁ%ergg&lﬁgﬁf 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 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 capsuie C and cause rotation of
the capsule C, and which rotation acts to release the substance from within
the capsule €, With continued exhalation, the capsule € 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
WPt of the nosepiece unit 119 and the mouthpiece ufitTIGE2AIH@3549
operative positions, the cutters 1518n 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
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exhalation, the capsule C continues to rotate. WO 2006/030210
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ste3equent exhalation breath is directed through the other of the pair of
capsule-containing members 133.

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 the capsule C, and which rotation acts o
release the substance from within the capsule C. With continued

exhalation, the capsulé 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 in 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 unit 121 are returned to the respective stowed, inoperative
positions, in this embodiment by pivoting the same refative to the housing
101, as illustrated in Figure 3(f).



In one mode of operation the nosepiece 147 is inserted in the other of the
nostrils of the subject, and the subject grips the mouthpiece 167 in his or
her lips and exhales through the mouthpiece 167, as illustrated in Figure

W8(2)0afi ¥ second, subsequent exhalation cycle, the valve R§fitGERY 003549
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 the capsule C, and which rotation acts to
release the substance from within the capsule C. With continued | _
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fourth embodiment of the present invention.

The delivery device comprises a housing 201 which includes a central
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 movabiy disposed to the housing 201, in this
embodiment rotatably mounted to the housing 201 about the support
spindie 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 successively to new positions, new pairs of
blisters B are indexed to the operative position of the interface assembly
211,



body member 165 of the mouthpiece unit 121 are released from
engagement with the recesses 189, 191 in the rear surfaces of the
opposing actuator buttons 182 of the piercing units 181. This operation of

WEhOtERY device can then subsequently be repeated for B¢ 1SS HEPHH
capsules C. Figures 4(a) to (f) illusttate a nasal delivery device in
accordance with a fourth embodiment of the present invention. The
delivery device comprises a housing 201 which includes a central support
spindle 205, a carrier 209 which carries a plurality of substance-
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position of the Interface assembly 211. WO 2006/030210 )
rROTeREfsidhatygonnect the mouthpiece 249 to a respective one of 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 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 includes a catch member 265,
here having a diamond-shaped cross section which presents forwardly-
directed, tapering surfaces when the interface assembly 211 is pivoted in
either sense from or to the operative 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 nosepiece 247 has a substantially frustb-éanicai
outer section 267 for insertion into a nostril of the subject such as to
provide a fluid-tight seal therewith, and inciudes 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



20 The interface assembly 211 comprises a body member 235 which is

movably, in this embodiment pivotally, coupled to the housing 201 such as

to be movable between a first, inoperative position, as illustrated in Figure
WO(20ata3patich the interface assembly 211 is stowed away aR@ HSeHGHH)IS549

operative position, as illustrated in Elgure 4(c), a nosepiece unit 219 which

includes a nosepiece 247 which extends outwardly of the body member

235 for fitting to a nostril of the subject, a mouthpiece unit 221 w ic{‘h

R soapsa!
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 eealationoyclesdpibispadnodipent 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 the operative
poditisne inbibrisneen dHaneniv eheniod§ Invemipeis2s 5 pchsgusdissnang which is
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jacent pair of blisters B when the interface assembly 211 is in the
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g Wikkedescribed in more detail hereinbelow. In this embodiment the

nosepiece 247 has a substantially frusto-conical

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 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 sach 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 how be described hereinbeiow.

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 reiative to the housing
201, as illustrated in Figures 4(b) and (c). ‘



outer section 267 for insertion into a nostril of the subject such as to

provide a fluid-tight seal therewith, and includes an inner channel 269

through which substance is delivered to the nasal cavity of the subject. In
Wihaderdatiment the nosepiece 247, in providing a fluid-tight (B &IBAH/BHE4Y

WO 2006/030210 PCT/GB20051033549 21 nostril of the subject,

provides for bi-directional delivery through the nasal airway of the subject;

s disclpsed in the applicant's earli -A- 00/51672. In

TR R RO SRt BTG U el b5 B8(oRey o FET, the catch
tnesndreco@faseinguelbedy torthrbars A Zavi, e toterfacessarym ly 211
Rizdizeetional felineme ' Rebis QLAHAEBE VRIS UnikiR! 29MBFiTAS datch

pressure sensor which is operative to detect the pressure as dey Iog%g%g\ X
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flyuedbagpels and is switchable such as fluidly to connect the mouthpiece
249 first to one of the pair of blisters B and, following the first exhalation
cycle, which is represented by a return to ambient pressure, then to the
Sndiuothiae paving Bistintedarnasatenbivedhartie e pesmrlygeesifion, the

nd-sepnifdaicheiegnonis B8dy Waikihare dsrReIed imehpAsedssembly 211
back-to-back relation, and each comggﬁe_ a_latch body 282 an?ﬁresilient.
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to engage the cat 65 o the body member 235 of the interface

HisenvbIyEL DigFied wiemerigad8asudring v FissiiteHa sh&sarmbly 211 is
nacited. 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
blisters B. '

The subject then inserts the nosepiece 247 into one of his or her nostrils,
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 biisters B, which air
flow acts to entrain the substance from the biister B.

Following exhalation, 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 of blisters B, whereby the air flow as deveioped by a subsequent
exhalation breath Is directed through the other of the pair of blisters B.



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
WiHaer¥alh Figure 4(a). The subject then moves the interfd¢er4Z&RHNA40

211 to the operative position, in thi® embodiment by pivoting the same

relative to the housing 201, as illustrated in Figures 4(b) and (c). WO

RO0RI030240 BCTICEA00SA0ABAS, REdDIP VI UhprnicragR sl the

16 he oepg atve position, the catch member 265 on the body en}per
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odies 282 outwardly, as illustrated in Figure 4(b). On further moving the

fH@kface assembly 211 to the operative position, the catch member 265

on the body member 235 of the interface assembly 211 engages in the

;%S%%ﬁ“’ ;TIE&S&SGE@%%%&%&F\E rgahsidraResOtibe erRosiag daighibonis is
2 of the Tatch Units 281, as illustrated in Figure 4(06, with the Iatt%h
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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

imetfiacenarisanblyezationctie sRmreandsesthg fihers GisfRgces can be
adirsstrairofublistens Raddiesiiesidhainseiiscthe nosepiece 247

into one of his or her nostrils,

Following exhalation, the blister B is emptied.

In another mode of operation, where the blisters B contain different
substances, and these substances are both to be delivered to one nasal
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 housing 201, as iliustrated in Figure 4(f).

In moving the interface assembly 211 to the stowed position, the catc;h
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 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,



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
W26k of the pair of blisters B, which air flow acts to di{FArBIAES/ 003549
substance from the blister B. Followifhg exhalation, 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 of blisters B,
wherebyribéifiafiow abeaialivpad bevicsulsosdtichbe expaifigantrdagide 2
directed through.the f ir.of blistgr 0064932 &Ontainin
SHSERL ALY, SUga ek BISR Q00 i
ineebetsindfle avhishof ke ﬁagfm|§W€c§%’@&;‘{edﬂ%‘?ﬁﬂme‘%ﬁ%§%?gﬁ85 uie
BRI RIaeR 42 higerchsidips-anshenbalkedt théough the mouthpiece
249, as lllustrated in Figure 4(e). In this second, subsequent exhalation
cycle, the valve unit 251 is configured such as to direct the exhaled air
flow through the other of the pair of blisters B, which acts to entrain the
substance from the blister B. 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 blister B is emptied. In
another mode of operation, where the blisters B contain different
substances, and these substances are both to be delivered to one nasal
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 housing 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 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.
CLAFRRIly, 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 deéia?ed %tt}e biect
1. apgenaerl dRlivRs JRcedaBRANYSTBFERHERID B ABIBASHHI T hEIe
mothiciiinariheedizdversnoiesirag could be modified to include a rotatable
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which are each successively indexed Into the capsule- receiving chamber
23 sfiistanepsoRiFBE\iAGERRTLENIS CaNins sHisienss) Behtels el
for grlivedageaviplanee uBjsasaheaditmtsr snbjeptr theiutitigesy desicend
comprisir}g; a container-receiving unit comprising a container chamber for
I‘ECéR/I{H& t’substance-containing container which contains substance to
be detiveepibte thit nagativgviey nisapisthjict ftinccimtainesahaaviigrof the
inclyging.an el and idmeiki8Emmunication with the outiet of the container
chamber; and
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 deiiver the same through
the nosepiece, and an air chamber which fluidly connects the mouthpiece to
the inlet of the container chamber, wherein the air chamber incorporaies a
temperature regulator for regulating a temperature of an air flow as exhaled

therethrough.

2. The delivery device of claim 1, wherein the air chamber comprises an
elongate tubular section.

3. The delivery device of claim 1 or 2, wherein the air chamber has a greater

volume than the container chamber.

4. The delivery device of claim 3, wherein the air chamber has a volume at least
twice that of the container chamber.



10.

11.

i2.

13.

a nosepiece unitiincluding a nosepiece for fitting to a nasal cavity of the
subject and being in fluid communication with the outlet of the container
chamber; and 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 thr@L‘?gh the nosepiece, and an air
chamber which fluidly connects the mouthpiece to the inlet of the

CONRIDBEAA RS BRI 5#‘8@%&%Q?WH%%EHQF@%&%W@@M@W

regulator for regulatm&@a temPerature of an air flow as exhale
thelPRERNE 50 PAY HigiG¥hsigeAEd B claim 1, wherein the air chamber

comprises an elongate tubular section. 3. The delivery device of claim 1

or %r%%éﬂ@#‘&%ﬁ&@?%%%‘@aﬁ aﬁq‘iﬂ%‘tg,r W30 e CONEIRL iator
chamber. 4. The delivery device of claim 3; wherein the air chamber has'a
volusriecated asdeqsicet fraRfitRare en@irldhe sinsbemizs. 5. The delivery
device of any of claims 1 to 4, wherein the temperature regulator is

tive tg cool the exhaled air flow, 6. The delivery device of any of
CItTEL 5 BheV BN e TontyFinpe HONTEIEr 0%pdSTERR e et

upstastargiadydfith éhaisiclcaatbieer.7. The delivery device of claim 6,
wherein the temperature regulator substantially fills the air chamber. 8.
The delivery device of any of claims 1 to 7, wherein the temperature

regUBEAe BN HRECSLI AN AtFAE SO h iR AsthareiniBe anBRawA ce®Hator
anycohgiaises 4 ikbgirdthitecaaiepsising:

The delivery device of any of claims 1 1o 8, further comprising:

a pressure-sensifive 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-sensifive valve.

The delivery device of claim 9, wherein the pressure-sensitive valve

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

The delivery device of claim 10, wherein the flap member is hingsabie about
a pivot, and the pressure-sensitive valve includes a resilient element which
normally biases the flap member to the closed position.

The delivery device of any of claims 9 to 11, wherein the pressure-sensitive
vaive is located adjacent the inlet to the container chamber.

The delivery device of any of claims 9 to 12, wherein the container-receiving
unit comprises the pressure-sensitive valve.



14.

18.

18.

17.

18.

18.

20.

21.

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. 10. The delivery device of claim 9,
wherein the pressure-sensitive va e comprises a flap member which is
normally biased to a closed, sealing position. 11. The delivery device of
claim 10, wherein the flap member is hingeabie about a pivot, and the
premsslgehengideoivalve inglud etamredilient 2levhersintiehnosspiedly unit is
biarseesothaebféap member to the closed position. 12. The delivery device of
any 0T YIAms 9 to 11, wherein the pressure-sensitive valve is located
adjacent the inlet to the container chamber. 13. The delivery device of any
of gHakmRR Ry deMHRCseARE 1A NiREIGHIBRENIBEDIBbH calTpriRes dbeiprises
pressure-sensitive valve. 27 %4. I{Ee delive;fg{ det icecgf %arg')(e(r)f a%j!girigs"} #%e
13 AWFREIRSHEANGRBIIE JBSTRRES WaIH G3BIE  Es  Prhe g ativery device o
clafiietYinwieeceimainengsepiece unit further comprises a
container-containing member which contains the container and is in use
fitted in the container chamber. 16. The delivery device of claim 15,

whaRanoely ey reRiEs. & r@indPmeRRSEIN iIGERRANTRSHPURINE, Tember
whighithiecentisinesdsstigh osadhishithasdatbmeromidibimsedrawithinsvisehe

an aifow s lelered URIRrush. o T S delveRreRyige claim 16,

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

inletppefiuiamranides arflQuirmestickingrimathaicdmeiner-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.

The delivery device of claim 17, wherein the inlet aperture provides a seat for
a iower end of the container prior to delivery of an air flow through the fiow
passage.

The delivery device of any of claims 1 to 14, further comptising: -
a replaceable container-containing member which contains the container and

is in use fittad in the container chamber,

The delivery device of claim 19, wherein the container-containing member
includes a flow passage in which the container is disposed, such as to be
rotatable therewithin when an air fiow is delivered therethrough.

The delivery device of ciaim 20, wherein the container-containing member

includes an inlet aperture in fluid communication with one,



22,

23.

24.

25.

26.

27.

28.

29.

as delivered therethrough. 18. The delivery device of claim 17, 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. 19. The delivery device
of any of claims 1 to 14, further c%prising: a replaceable
container-containing member whi€h contains the container and is in use
fitted in the container chamber. 20. The delivery device of claim 19,

wheseinihe eaptainerLapiaiiagsaemeicinthise spefiove passayes ia flow
which the Containerij disapoﬁing;séjﬂc as eﬁ%gg ﬁotatable therewithin when
an BRI UBMA B RISUGR. "2 —The delivery device of claim 20,
wherein the container-containing member includes an inlet aperture in

fluigh ComMUNICALABYR BRE 22BwHBRLIC M Aet abiaifoprpaseageseat for
which inlet aperture provides a flow restriction to an alrﬁflo i,!asud Ilygé%w
theRdAWBLERIY. AR RIRiLR BPREIN D12 WAL IS ¢ é"mﬁ’gt
apeibsagyovides a seat for a lower end of the container prior to delivery
of an air flow through the flow passage. 23, The delivery device of any of
claims 14 to 22, wherein the nosepiece unit is replaceable. 24. The

dellUesydabuece GPary of e BRI 39, iR ke MBRIR StARERPISCe unit Is

coq@é@g&mgmber is replaceable separately of the nosepiece, which is
re- usable. 25. The delivery device of any of claims 14 to 22, wherein the

container is replaceable and the nosepiece and the container-containing
mefTtieerdaiveey uieaite. of any of claims 14 to 22, wherein the container-

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

The delivery device of any of claims 14 fo 22, wherein the container is
reptaceabie and the nosepiece and the container-containing member are re-
usable.

The delivery device of any of claims 1 to 25, further comprising:
a container-opening mechanism which is operative to open a container as

" received in the container chamber.

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.

The delivery device of claim 27, wherein the container-opening mechanism
includes a plurality of piercing elements for piercing the container at a

piurality of locations spaced along the iength thereof.

The delivery device of claim 28, wherein the container is only partially filled
and the container-opening mechanism inciudes first and second piercing
eiements, with one of the piercing elements being configured to pierce the
container at a height above a lavel to



30.

31.

32.

26. The delivery device of any of claims 1 to 25, further comprising: a
container-opening mechanism which is operative to open a container as
received in the container chamber. 27. The delivery device of claim 26,
wherein the container-opening megganism includes at least one piercing
element for piercing the container Such as to open the same. 28. The
delivery device of claim 27, wherein the container-opening mechanism

inclydies eluslimirniemiss alemerisinenisrang phecaptaiemeatsabeing
plurallt%( of Igiﬁtlons st%ced alon theg%r\leq'gbrt.‘haereof. 29. The delivery

deViLE"GH RS DT &P TOREThENTS on‘iy’%aarr'tially filed and the

container-opening mechanism includes first and second piercing
elements. ik o ek tae RigrdnQislRon’s beindyrendieuies! Lomiaree (e
container at a’height above a level to 29 which the container is filled and
the SGPRADS the piercing elements being configured to pierce an upper
region of the container. 30. The delivery device of any of claims 1 to 29,
nheieh SARERTBTLIS S SAISHC citimd P IR RMIER Ol Hstance
claims’l to 30, wherein the substance comprises a particulate substance.
32. cumpresverpaticitalo uhsi®nge, wherein the particulate substance
comprises a powdered substance.

The delivery device of claim 31, wherein the particulate substance comprises

a powdered substance.



