NASAL DELI VERY DEVI CES The present invention rel ates

to nasal delivery devices and nethods for delivering
wandpsanees, in particular particul ate subst ane€BFGB208/003549

as powdered substances, to the nasal cavities of

subjects, and in particular nulti-dose devi ces adapted

for use with a plurality of containers, such as

N OELIVERY DEVEOESVi al s, which each contain a
single dose of substance. Current nasal delivery

systens can adequately treat topical diseases, but are
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It is thus an aim of the present invention 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.

In one embodiment it is an aim of the present invention to provide for bi-
directional nasal delivery using a single-dose or mutlti-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

nasal mucosa in general and/or targeted delivery to specific regions of a



properties and fornulations, in order to achieve

optimal delivery to the nasal nucosa in general and/or
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cavity. Bi-directional nasa delivery is disclosed in

the applicant's earlier WD A-00/51672, the content of
which is incorporated herein by reference. I n another
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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
comprising: a container-receiving unit comprising a container chamber for
réceiving a substance-containing container which contains substance to be
delivered to the nasal cavity of the subject, the container chamber including



I n another aspect the present invention provides a

nasal delivery device for delivering substance to a
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conprising: a container-reckiving unit conprising a

cont ai ner chanber for receiving a substance-contai ni ng
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body nenber; a carrier which is supported by the body

menber and carries a plurality of substance-containing
CQAt gl P& 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 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 connecting the mouthpiece to a
respective one of the opened substance-containing containers in successive
exhalation cycles.



nosepi ece unit including a nosepiece for fitting to a
nasal cavity of the subject; a nouthpiece unit
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use exhal es; and an actuatisg nechani smwhich is
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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;
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nore detail hereinbel ow.

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 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 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.



The capsul e-receiving unit 16 conprises a

capsul e-recei ving nenber 23, in this enbodi nent an
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opposite the nosepi ece aper@ure 21 in the housing 15,

for receiving a capsule C, in this enbodi nent as
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menber 45 and con{a'i.}ws a capsule C, . the
he nosepiece uni 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 a 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



contents of which are to be delivered to the nasal
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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, 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 contained by the capsule C is not released
into the flow passage 63 until an air flow is delivered through the flow
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
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the pressure-sensitive valve
flundly connects the mouthpiece 77 and the pressure-sensitive valve 26 of

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 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 predetermined volume of
cooler air, as contained by the air chamber 78, is available prior to release
of the pressure-sensitive valve 26.
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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 illustrated 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
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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 exhale through the
mouthpiece 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

rel eased, which causes the actuator button 81 to be
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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 delivery 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
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i n accordance with a second enbodi nent of the present
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delivery device in accordance with a third enbodi nent
of the present invention. The delivery device
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support spindle 105, a carrier 109 which carries a
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kavisy rf th@lsubject,harsd 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 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
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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 Cis not released into the fl ow passage 139
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passage 139. The nosepieceldénit 119 conprises a body
menber 145 which is novably, in this enbodi nent
pivotally, coupled to the housing 101 such as to be

Ermthlsl @mlb@dmaent ahe ibosty, miemigesr k43 Vrclpdes firgnandisecond cutters

0 S PR BT RS 142 or

Q@ﬁden@rpalafbfldalp@atd-abmﬁhlmﬁg Fingmibers (133 wihwh &he nosepiece unit
nosepi ece 147 whi ch extends outwardly of the body
H%@b‘ér'ni:ﬁg GRGAFVEPOSHA e a nostril of the subject. |

n this enbodi ment the body nenber 145 includes a flow
channel 149 which fluidly connects the fl ow passages

18gthis earbedimaninthephpdy anenther ks indudes eacatahgmember 155,
TRARCES\GhE3a! BidfiEnBRREAC Erabd” SHRN WRAICAOBRRIHRE forwardly-

e oper Frve p03|
th’tm‘.dedmtmpeu'h@ bodycarewhen théShosepiembeaniti ig mpwoted in either

second cutters ar e .adapt d to er
§@Q§ﬁ?f§ We%gpst%ﬂgp%qatltvgep%}l%g Ia,c%%ftto operapéo in part the

Cc%g?suieepi%?&h@' MdbanrRAbes 3ad %6ﬂatd1*ﬁtﬁ@5rﬁié'e9re%eut'j‘h't 119 in
Is In thé operative position. | n this enbodi nent

tthe ansaigtivie mositions s witl Rridsseriked tmmasaisiatal hereipbelow.
havi ng a di anond- shaped cross section which presents
forwardl ydirected, tapering surfaces when the

ros tpis eembodirhedt Shesnpsepiea 147 s harsunstamrtialhyo firusto-conical

P SrRRp L o BISEIGP e Siatdb o7 A bledcapush as to

threvitRs epifRGd-tighitt sddlOthdrehi®, oped ahcmesoantirmr aﬁannel 159
w Il be described in nore detail hereinbel ow

P RDRENGS BASIVETER 4R tHOSTARM SAPItIar e subject. In
ffh@%ﬁﬁﬁ?if?rh“e’f\lt tARL fSsepRidel 94‘7 = pFWlanﬁsﬁ rftdl@ftldH%tééa@ with the

nostr he sub ect such as to prow
fhagtdl of ghe sddech, rmwwﬁs rfor Mma@mabdebvenynﬁgpugh the nasal

chann 59 th c L@ d AL
HENs of "t 1 SPIER e BB b, dBRfcKE Sl fer wo-
t 0@/ 5165 @6 earlbtRer iemipdimedt nbowvelbri thet hgbepiseall47 need not
V\értor\]/iéehg 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 to
connect the mouthpiece 167 to a respective one of the adjacent pair of

opened capsule-containing members 133 in successive exhalation cycles.
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175, here having a dlanDnd shaped cross section which
presents forwardlydirected,

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 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.
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g d21]188ch asgpdatsh theesaragdnltiee Cperative BOYHDDSE ment
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resilient elenment 187 which actsrto bias the
rGgsgration e the detivery denicenwill 32w baaederibedvaraiabeloay.
retracted position, such that, follow ng depression of
the actuator button 182 to pierce the capsule C, the
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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 165 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 outwardly and pierce 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



of capsul e-contai ning nmenbers 133 at the

capsul e-pi erci ng nechanism 123, as illustrated in
wWo-2@a08028( a) . The subj ect then noves the nosepPEr/EBAVSN0Z549

119 and the nout hpi ece uni 17121 to the respective

operative positions, in this enbodi mrent by pivoting

the sane relative to the housing 101, as illustrated
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t he capsul e-contai ning nmenbers 133, as illustrated in
Figure 3(b). By depressing the actuator buttons 182,
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nosepl ece unit 119 and the nouthpiece unit 121 to the

HBE Pk prrlabpediin the peaiiativeRositiens.cat ch menber 155

on the body nmenber 145 of the nosepiece unit 119 and

the catch nmenber 175 on the body nenber 165 of the

Adag, itk cronament af thegageepince hmit ddPeand viber sgbpiece unit

302 cori, oo RIS, 6 S 133 SR RS R SRR 145 of
tme Rogepiecd Liojt, 119 dbt tdeuptate dh@upper sealing members 142 of the
capsule-containing members 133 and the cutters 171 on the body member
165 of thé 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 elenents 187, whereby

WO b@esmepi ece unit 119 and the nout hpi ece uni PCL2B2@5003549
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novenent of the nosepiece unit 119 and the nout hpi ece
unit 121 to the operative positions, the cutters 151
on the body nenber 145 of the nosepiece unit 119 act
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pressure in the nouthpiece 167, the valve unit 169 is

re-configured such that the pouthpiece 167 is fluid|y .
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exhalghan: Hee FBRSHBICERWHES WsrqtY st rated in Figure

3(e).

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.

Following 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 relative to the housing
101, as illustrated in Figure 3(f).



I n this second, subsequent exhal ation cycle, the

valve unit 169 is configured such as to direct the
wezxdaloati@i r fl ow t hrough the ot her of the pai PCDGB2005/003549

capsul e-cont ai ni ng nenbers 1433, which air flow acts t

olift the capsule C and cause rotation of the capsule

C, and which rotation acts t o rel ease the substance

fromwithin the capsule C. Wth conti nued exhal ati on,
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t he nosepiece unit 119 and the nouthpiece unit 121 to
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ROUSIIher@ L r Bty ' RIJUNEES @ ¢RETRGlsing 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 successively 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 substancecontaining blisters B, the
w@eombami2s0 of which are t o be delivered to a nPSHIGB2005/003549
cavity of the subject, and2ds novably di sposed to the
housi ng 201, in this enbodi ment rotatably nounted to

t he housi ng 201 about the support spindle 205, an
interface assenbly 211 which provides the interface to

t he subject, and a latch nechanlsn122 mhlch acts C L
That dhtarfiece rmssefmide Abker@Mprises #nbefe BsEnie “which s
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bRjgehepairdsiSspEted BlistetsB $h GuBtestiveyexdiulatos egoled,
operative position, as illustrated in Figure 4(c), a

nosepi ece unit 219 which includes a nosepi ece 247

;fﬁ %S&{'o a nostlrf}?%‘?ﬂdély h‘:érﬁﬁe:b%}’s iRIReSs 43foOkhannel 259

of 't subj ect, a nout hpi ece unit
Mcwﬁiwﬂyl qurinegtss the rmmqqmtenﬁer of Bligkare 1B & tthgdaosepiece 249

tvva nzt”!% i ment
é@" é&@ﬁ#?ﬁg?&ﬂéﬁ&ﬁ Subj e%t beﬁ ough ‘whi ch
thg subj ect exhales to deliver an entral ni ng air flow,
and a valve, unit 25 S f
L0l B MRGITED K BoBYaRem i P Bisbie % R feing 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-éonical
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
this embodiment the nosepiece 247, in providing a fluid-tight seal with the



adj acent pair of opened blisters B in successive

exhal ation cycles | n this enbodi nent the body nenber
wQ@3weiosmiaides a fl ow channel 259 which fl ui dl yP€DOBe@5503549

the adjacent pair of blistéts B to the nosepi ece 249

when the interface assenbly 211 is in the operative

position I n this enbodi nent the body nenber 235
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ne;ﬂegls?la 'a%'g"ecﬁ{ﬂns?’l V€'Y pivoted in either sense from
or to the operative position, which acts to latch the
interface assenbly 211 in the operative position,
15 ¥his senkpdiment 608 VANROHRIt 281 FAMBRRES A ERETHreSSRSOR ydiich is
«fﬁ@%ﬁ\/g%t d&tdRt Qﬂégﬂ%@&?fezég d'é@él e@unlﬁsflf'b"méﬂthmece 249 and
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amoselectroafnechennsalijebte,smras:nduaeprtwodﬂow channels and is
d-t ht se e ' [
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[béie DﬁSIalistGm/lByamﬂ tfollowinlyj ebie. first texhmlatidrodéyabeyt which is
t he noseﬂlece

provi ding a fl al .
AT RSRERdY B retuin EhradBnEpressirey et b Bhe StRE of the pair
&f bidteespi onal delivery through the nasal airway of
the subject, as disclosed in the applicant's earlier
WO A- 00/51672. In anot her enbodi nent, however, the
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channels and is switchable such as fluidly to connect
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blisters B and, followng the first exhala}"l ty

GMiTaee jthereof, 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 nhow 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 anbient pressure, then to

the other of the pair of blisters B. The |atch
wore@aasizsm 223 conpri ses first and second | at cPCT/GB2005/003549

el ements 281, which are di 2posed in opposed,

back-to-back rel ation, and each conprise a |atch body

282 and a resilient elenent 287 which acts to bias the

i@mlﬁg%e%@er&é&éf@ﬁﬂrﬁbrﬂpzm Itatiglel gerRevEt pavition, the catch
his enbodi ment the | atch bodi es 282 each include a

member 265 ion the ndys meraber i35 & th%éﬁt@fﬁﬁ@héﬁ%%m#’w 211
FIGRR oA, PRt S apae i et Sponmne o

tihies |2|8(1ershabeasam; biEs she2tbtch dodies A82 Gmtwaﬂl”Ve as |IIustrated in

ﬁosn t L‘g@ Qperation of the delivery device wll now be
guES 6RY hereinbelow. Firstly, the subject indexes
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4(b). further noving the interface assenbly 211 to
t he operatlve position, the catch nenber 265 on the
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blistdps 8 of the biasing el enents 287, whereby the
interface assenbly 211 is
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 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 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 developed by a subsequent
exhalation breath is directed through the other of the pair of blisters B.



| at ched in the operative position. A so, with novenent

of the interface assenbly 211 t o the operative
w@omciadmm) the cutters 261 on the body nenber PGBGBR005/003549

the interface assenbly 2112act to rupture the sealing

menbers of the adjacent pair of blisters B. The
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ve oped by a subsequent exhal ation breath is
directed through the other of the pair of blisters B.I
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and exhal es through the nout hpi ece 249, as illustrated
in Figure 4(e). In this second, subsequent exhal ation
ENfdv@ngtdihaliors theitliseerls ||$entptfedgur ed such as to
direct the exhaled air flow through the other of the
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operation the sane, or i ndeed different, v‘ﬁbSt ances
substBBCe| and thgse substaNGss arke bRl e Badeliveseditor pe nasal
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enpti’ed

anot er node of operation, where
blisters B contain different substances, and these

= Svtv%?chsse aF e (c)lteﬁveryodgﬁcéj,eéﬁevﬁlrtgﬁaéé) agg‘ﬁnﬂﬁlsfil 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 cateh
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.



cavity, the nosepiece 247 is not noved t o the other
nostril of the subject. Follow ng use of the delivery
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pivoting the sanme relative to the housing 201, as
illustrated in Figure 4(f). | n noving the interface
assenbly 211 to the stowed position, the catch nenber
265 on the body nmenber 235 of the interface assenbly.
IR 1dnd snodificatien theodieliverygderive apeld Pﬁen?@dfé%‘ieté’ ude a

in the rear.surfa 0 Oppos| Lat LQS- inin
refptatle 1RO PETGnTInchitRe bR LI B, ERHGES. hteining
neHbER CF) e S ks ecpobntsuycdssivady eitdekedorintohghae gapsule-
pair of blisters B. Finally, it. wl]| nder st ood
reqrlyingribhamieres? q?ﬁk}%ﬁ?P%‘HXH%ew&“Bg?ﬁ{i bed in its
preferred enbodi nents and can be nodified in many

di fferent ways w thout departing fromthe scope of the

i nvention as defined by the appended cl ains.In one

nmodi fication the delivery device could be nodified to
include a rotatable cartridge which includes a

plurality of capsul e-containing nenbers 49, which are
each successively indexed into the capsul ereceiving
chanber 23 of the capsule-receiving unit 16. CLAIMS 1.

A nasal delivery device for delivering substance t o a
nasal cavity of a subject, the delivery device
conprising: a container-receiving unit conprising a
cont ai ner chanber for receiving a substance-contai ni ng
cont ai ner whi ch contains substance to be delivered to
the nasal cavity of the subject, the container chanber
including an inlet and an outlet; a nosepiece unit

i ncludi ng a nosepiece for fitting to a nasal cavity of
the subject and being in fluid communication with the
outlet of the contai ner chanber; a nouthpiece unit

i ncluding a nouthpiece in fluid comunication



with the inlet of the container chanber and through
whi ch the subject in use exhales, such as to entrain
wgedvsanee fromthe contai ner and deliver the BEM&B2005/003549
t hrough t he nosepi ece; and2a noi sture-reduci ng el ement
for reduci ng condensation at or downstream of the
contai ner chanber. 2. The delivery device of claiml1,
gfi@sn the noi sture-reducing el enent conprises an air
r which fluidly connects the nouthpiece t o the
inlet of the container chanber. 3. The delivery device

cl [ ec.al ity of
1 ondarBsfLATINEY it dpIRRARBEUPERIR 878, @ik cavity of a
cl ai rubjedt, he deliveryndeviee aompeisingier has a gr eat er
vol une than,the container. chanber

devi & EPNAINGrAResSViRG  SPik tqqgwp&lanihgnbcgp %ste cHamber  for

vol UW‘écéﬁvﬂg?%Séuﬁé%ﬁ@e-tbﬁtalmhgtdifntamtaNImleh chaimersubstance
6. The delivery device of any of Cle%at’l m 2 tq

wher dion behdelygreshiaiBe Pasar Gy &2 e e'%H?é?%Ftr ufhg container
regul | re of an air flow

as exﬂ{ﬁ '?{1 Lﬁ?h‘é%bgl %taar{cﬁgwgglapgery devi ce of

cl ai na Bosepiecei unit hn:ltu@npea apae@lec@jglr fitthng jte a nasal cavity of

Sgﬂi’,‘%}eyve@s; k2 lng%%g c@’n?n&}ﬁ@%or? VY]IE_IIF?he outlet of the

terrpedfcﬂ’(tarrﬂerrct@uhlﬁmr is Iocat ed at |least at an

f the he d . L
vl 8 BovEhRigRe s ABFAHTY Ao mastheleie, 18 1l fappunication

subst @ithi 8hé Vinfdtd lof fHe c@dhtainBargeimbdd. anHWth@igh/EWIylch the
device of any of clains 6 to 9, wherein th

ten'pe$lab]§f:fe meglgﬁa%halggmﬁchegs to a%W?Wt H:,u,l?étance from the
conde |ne1']zand-'_E§||\Sde'5|‘J ﬂh\éesraYnQWI"oQ@hod‘heaﬁWséHleéé a1

to 10, wherein theé noi sturereduci ng el ement comprises
a pr essuneistuesiaducing aklesdnt ffoni dederingnicoadensatign hat or

the 1 gb&hstbahl8r GRNESNAffer hAMISL, and being

2. The delivery device of claim 1, wherein the moisture-reducing
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.



configured such as to close the inlet of the container
chanber until a predeterm ned pressure is devel oped

W@ p®ho0semo of t he pressuresensitive valve. 12. AGEGB2005/003549
delivery device of claim 126 wherein the
pressure-sensitive valve conprises a flap nenber which
is normal ly biased to a closed, sealing position. 13.
The delivery device of claim 12, wherein the flap
menber is hingeabl e about a pivot, and the ,
Bk esslihe-dediveryt dewce0fvdaim @, udberein tbei temepgratyrengggulator is
whi ch I ' I ggnber to the cl osed
positng&H@%}%fﬁgﬁg@$F355§h eefke'of any of clainms 11
to 13, wherein the pressuresensitive valve is | ocated

dj acept the inlet 1o the contai ner chanber. . The
Bel viﬁ? 88@‘(%‘& Y o ¢ 18 RS oo WhEel, dRe; efpgrature
cont arERIEREGS Yddalied! Bt leSRMARIErPEPstrE&M end of the air chamber.
pressure-sensitive valve.16. The delivery device of

any of clains 1 to 15, wherein the nosepiece unit is

enov (ST The;delJqv V| i
Sher ernerselivery IRIEEIr Ghify HEYhiralh 81 tBinberature regulator
cont asvkstaotiathafils tige @imeambai.ch cont ai ns t he

container and is in use fitted in the contai ner

chanber. 18. The delivery device of claim17, wherein

tlee cThealetioerc davizenfinanyrefoaimise ko deg svierfdimthe temperature

in_which th t ai i s di d, h as t
be r of SAUEIAE RTRS RITPHEANS CAITErEw | 5 del i ver ed

t heret hrough. 19. The delivery device of claim 18,

wherein the container-containing nenber includes an

il et Thpetalivery ideviqeuptiapyrfudlpkas ilok ily tWherein the moisture-
uDSt.”?é‘tﬁ’ﬂlé?ﬁk? Bferhéift ¢ ﬁé@a@eﬁrd&ém seAbRive@RRIVA B fluid
provides a Tlow restriction to ah air flow as

del i vepaunymicatiom rwithhtheoMletrioé del icontaineewhembsfr and being

clai mc&ﬁﬁgm%rﬁidﬂ 5080 ' MWL PRIEUEEHY 88 EfTerchamber 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 includes a
resilient element which normally 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 chamber.

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



seat for a lower end of the container prior to

delivery of an air flow through the fl ow passage. 21.
wab@eamsad2zivery devi ce of any of clains 1 to 16, PET/GBR@S/003549

conprising: a replaceabl e ednt ai ner-contai ni ng nenber

whi ch contains the container and is in use fitted in

the contai ner chanber. 22. The delivery device of

claim 21, wherein the container-containing rrerrber

i ncludes a fl ow pass

) age in ich t ta
1 opoHiR ol dies cbenyRhEaie 1 for R TIPS ngsepiece
air fhawmd erdsldbier ed therethrough. 23. The del i very
devi ce 01l claim 22, wherein the container-containing

menber i ncl udes an inlet aperture in fluid

g‘g%c%\/\}]%‘w"\h ?Qﬁ &8 rf@%@%lﬁftﬁehﬁo%;ﬂé‘te unit further

apérture provid
r est regrhprses oaarcoataingt-centanihg! i man@hlert hwhmhhr@ﬁr&ﬁ'ns the

aper 1SS g 18 (eEE e ] bl ogs

container prior to delivery of an air flow through t he
fl ow passa 25, The ellverézdew ce, of, an

18.1 bhomelipst diayiene’ delpi Lo WiIEN ¢hF e%qrgeg'%ﬁ? alning
\iﬁer lﬁﬁ:nﬁﬁéﬂ HRludedey ity ?Esé’él_:}é o viieh whe Jc%ntéinéﬁ,ls disposed,

cont al nercont ai ning nmenber is repl acea lc?
separ sy@l yasoto thee r@ﬁ@i,@tpipeﬂ@remﬁh@h when an,aipflow 35 delivered

The d vice of any of clains 16 to 24, wherein
t he c%%réﬁréygﬁs repl aceabl e and the nosepiece and the
cont ai ner-contai ni ng nenber are re-usable. 28. The

055t BT S T i S 4y v

oper afiatfbér thehifds 8n dAkt adpeeturasin’ ﬂmd vesdmrmmmtehteon with one,
cont ai ner chanmber._ 29. The dellver% %v (ie of 'gt
28, wHEs@rAM RBAcfnthe AW gassRdRy Which inlet ape uPe ‘Provides a

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 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 delivered
therethrough.

23. The delivery device of claim 22, wherein the container-containing

member includes an inlet aperture in fluid communication with one,



mechani smincludes at | east one piercing el enent for

pi erci ng the contai ner such as to open the sane. 30.
wab@emsad2zivery devi ce of claim 29, wherein the PCT/GB2005/003549
cont ai ner - openi ng nechani si28i ncludes a plurality of
piercing elements for piercing the container at a
plurality of l|ocations spaced along the |ength

ther q@fstredfn cHAE oflthée VRIW (stekge, dhich anlket Hpertdrer piavides a
the container is only partially fill et% an%the

cont dlaveresspigtipn §o mecainfiovnas deliveres therethrgiahsecond
piercing elenents, with one of the piercing elenents

bei ng configured to pierce the container at a height
2hoveThe Heliary tdaminecdf clhm cihtwihersin ithe fnlet egerHae Pravides a

h f th [ i I bei ng. f g ;
oi e 8 100 Ao B e o SRt} Ay BB Sr°an air flow
del i v@lryugle vhe elof paidagef clainms 1 t o 31, wherein the

container is a capsule. 33. The delivery device of any
of clains 1 to 32, wherein the substance conprises a

rei b -of1Q18irfis lleViRy ¥4 d@ie€inothe nosepiece
claim S,aé\s%éer&e?%}ﬁﬁgfggét?fcﬂlgﬁi 1|ssu%fst ance conpri ses g

a powdrit édirepldeaabie. 35. A nasal delivery device for
delivering substance to a nasal cavity of a subject,

the delivery device conprising: a container-receivVving

P6i t Tlepelisernygdeviconf anyef daimnbdb too24r whersinriescontainer-

subst ance: cont ai ni ng.cont.ai ner, wWhi [ . .
Suber Gatigies saebRR 1S FaAtaTn SUelaERl P k8 nosepiece, which
subj egtre-tiggbleont ai ner chanber including an inlet and

an outlet; a nosepiece unit including a nosepiece for
fitting to a nasal cavity of the subject and being in

szyi dTREIBRVLAAHEGRe Wrtdhy! BE cRitfnseie @b 14)ewRefimitnercontainer
chanmber; a nout hpiece unit including a nouthpiece in .
f1 ui discoeplaseshle candy the theseapiges d1d t e cePRt@ingsrcontaining

chanbefo 08 LR AgBaMBi ch the

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.

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, 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.

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



subj ect in use exhales, such as to entrain substance

fromthe container and deliver the sanme through the
wooeomepsree. 36. The delivery device of clai m 3BCT/GB2005/003549

wherei n the nout hpi ece uni 29further conprises an air

chanmber which fluidly connects the nouthpiece t o the

inlet of.the contai ner chanber. 37. The delivery

devi Gghigh thkaddhtdifer Whdillednandiehai sthenafoie pergingselements

an el ongate tubul ar section.38. The del.iyver Loe of

cl o et sonfiguTed e b URPET (SERD G tHECORETRES o

vol unme than the container chanber. 39. The delivery

device of claim 38, wherein the air chanber has a . .

3ml urtheatlelivesrg tdevidecef amaof staimgel @@%ivmreeh%ewtamer IS

40. The_delivery device of any of clains 36 to 39,

wher ¢ ﬁaqsr\'ge'ai r chanmber incorporates a tenperature

regul ator for regulating a tenperature of an air flow

R A L
oper akdmBrib&s & pattidigtecxlbiancai r flow. 42. The

delivery device of claim40 or 41, wherein the
tenperature regulator is |ocated at | east at an

ggslt rBa fideRS d&gf”ceam cfARTB8! .wHekeinl tRe dgdriti¢alate substance

ce of Clai'm rein the tenperature regul ator
subst esrhpeibéy afpowderetisubsianckanber. 44. The delivery
device of any of clains 40 to 43, wherein the
tenperature regul ator conprises a | abyrinthine )
ggndenselsal 45livéiyedaiata fmr geltleringesutistange &6 achagahsagiy of a

to 44, further NPri§ing. a pressure-sensitive valve
in fl ﬁ'i‘léﬂeébrfﬁ’ﬁrffei&gfyoae‘ﬁhg?ﬁo 'SPt of the container
chanmbgr RAehiReH-RELcPRRGi Awitededitiphisiag td cdraamdrhehamber for

inlet of the container chamber until a PL.e et erm ned bst
pr essieeelying e vePFaREe1HIBERIBHIE 6PNEaHer WhiC contains substance

D P 0 VAP e 1t ot ittt cenefcontainer
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 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.



conprises a flap nmenber which is nornmally biased to a
cl osed, sealing position. 47. The delivery device of

W@ b@o/08026) wherein the flap nmenber is hi ngeabl BCEHEB205803549
pi vot, and the pressure-sensgitive val ve includes
aresilient elenent which normally biases the flap
menber to the closed position. 48. The delivery device
98 an Ol il i bPchim 3$8F&7) Wl&ein the ajr chamber has a
pressureséensitive valve Is |ocated adjacent the inlet
t o t hgreabert wlnee taanther contgineTicbagligrvery devi ce of
any of clains 45 to 48, wherein the containerreceiving
unit conprises the pressure-sensitive valve. 50. The

3] | VEiy diiviepe divienofotlarhaB8p vterein 4be alrechamberehas a
nosepi ece unit is re apl 51. The delivery device

o ol vmsoRt (gaet byEEEHaL Rb Lo FRR@a ShaiPERer

conpri ses a container-containing nmenmber which contains

the container and is in use fitted in the cant

{ aj ner, .
é0anbbhe ddiveryedence et Pnyeof cdaigs c3&ith 58, Wh@FeéPnthe air
the ¢ Loer L NERGErd Ut‘é?ﬁlé% f| ¥ regulating a
passagégrﬁhgﬁh'ingﬁﬁcﬁé@c%% al ne?éﬁagag sp sed,0 such ag to S
be r otahpétatutenef awiairhflow dscexhaledtheretinoudah. del i ver ed
t heret hrough. 53. The delivery device of claim52,
wherei n the contai ner-contai ni ng nenber includes an

il et TRERIIVES davit WfdiaioniopitEreiartha tempe@ture regulator is

upstream end of the flo assage, which inlet aperture
pr ovi AR8rakive tagqob &be ie?,‘%%ﬁ ?‘BQIQW'ai r flow as

delivered therethrough. 54. The delivery device of

claim53, wherein the inlet aperture provides t@@feat
#3r aThewdelivery devicaeok Ghaial M} ofr frdr Whergd) | e jepperature

an ai Fe% IQ%&rl{tiQ:I)&éng Ta'l’.?e% Cﬁt’t’oé?ﬁééétgéam%d shendald Miiniber.

devi ce y ai s urther conpri sing:
a repl aceabl e contai ner-contai ni ng menmber whi ch

%%nt a2 éer]ﬁ/ery 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 flap member is

hingeable about a pivot, and the pressure-sensitive valve includes a



container and is in use fitted in the container

chanber.56. The delivery device of claimb55, wherein

WO b@eosoi@i ner - cont ai ni ng nenber includes a fl|P@T/GB2005/003549
passage i n which the contaidher is disposed, such as to

be rotatable therewithin when an air flowis delivered

t heret hrough. 57. The delivery device of claimb56,

wher gieBilieRe SBRicHtNdhicdMoriilyg blesdsethe ntépidaener to the
inlet aperture in fluid comunication wth one,

upst ré@@sRceREsiHPNt he fl ow passage, which inlet aperture
provides a flow restriction to an air flow as

del i vered therethrough. 58. The delivery device of

48ai e delineyedevice ofianyeof apims detpAdvivharel thepressure-

f I d of . A - i
Lo s4le PRV TG ARe ALt ARE h b Bomoer.
devi ce of any o_f clainms 50 to 58, wherein _the _
PR el 2557 e 45 ARG R iRatner
cont a}ét%fﬁﬁ@hﬁﬁﬁ%d?ﬁmﬁﬂﬁé@ﬁfe bFedsapé-aensibive \atpar at el y

ic

of the nosepi ece, h is re-usable. 61. The delivery
device of any of clains 50 to 58, wherein the

eQNt arRETyeliFery S ALACE AR :ﬁyfé‘BFj clallfis 425 EP uec %"'Zé}fé‘ﬁTﬂ? nosepiece

coht ai nér-cont’arni ng nmenber are re-usabl e.

del i vanif isleenogable.any of clains 35 to 61, further

conpri sing: a container-opening nechani smwhich is
operative to open a container as received in the

sant airRerdelivanpelevided of Trdmd8D} werereite the enoskepidcai umit further

62, wherein the container-opening nechani sm,i.ncl udes .
at | eS8MPHIIES pifer EIMGINMFTE ihigg 5‘?%'?3?-59“%'?@‘ Cofitains  the

cont aipRtaisdiCahdifs nousatteting tham@nteined BrRathdlervery
devi ce of claim63, wherein the container-opening

mechani smincludes a plurality of piercing elenents
fsor pgﬁacaera/ ed?\ﬂ% Nefaif 5?,%Hé@iht%eotoh&ﬁﬁéﬂ-e&&aining
Spaced al ong the Tength thereof.
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

container and is in use fitted in the container chamber.



65. The delivery device of claim®64, wherein the
container is only partially filled and the

W@ 0UbAaB02e0 - openi ng mechani smincl udes first anPCEHeBoWE/003549

piercing elements, with ongd2of the piercing elenments
being configured to pierce the container at a height
above a level to which the container is filled and the

gfgher thk HQI?vé?yeHé?\i/iES & et $sbelnéref? thiedesR@iddr-containing

pierce an upper region of the container. 66. The
del i vergmbleriindudés anfowfpassagesn 3shich ths, cataingr ristdigposed,

cont ai is.a c 6 (] y ] f: ;
of ol e 355 6 SEGVAREIC ek Ehtaf Bt o 8 ds “iivered
parti chératierciighst ance. 68. The delivery device of

claim67, wherein the particul ate substance conpri ses

a powdered substance. 69. A nasal delivery device for
del i vaneNgefist aBGRet 6f 2|digs &6, CRaMétain Ofhed coHkIREt-containing

the delivery device conprising: a body nenber; a_ .
carri é‘ﬂef‘nﬁﬁbhn@gd%@@owfétdaib%‘%ﬂfﬁa'fbﬂéﬂ»d FERBHNIgAEION with one,

car | Shefrelhiaild b oAl b R385 A 1188 aperture provides a

containers; a nosepiece unit a nosepi ece for
fittiflpw cesirictiemito @avait flowf as Heliwareddberethromgh.hpi ece
unit including a nouthpiece through which the subject
in use exhal es; and an actuati ng nmechani smwhich is

&l atliheedeliverg aiRivicepef ebine 57, twhereintiee plletr apertyreoprovides a
t he substance-contai njng contajners, and inc| udi nq: a .

val ve SGAE 0% gy lopfeg end, OF She&enFAIGer REOhaL FRiIVERE & iy air flow
r espeghiot®HPffe Abwigsagened subst ance- cont ai ni ng

contai ners in successive exhal ation cycles.70. The

delivery device of claim®69, wherein the actuating

%2??@élﬂﬁ%ﬁé§8f Engidgg_ﬁ’@rﬁé"@octf) §81€wherein the nosepiece

cont ai ni ng cont
unit is replaceable.

60. The delivery device of any of claims 50 to 58, wherein the container-
containing member is replaceable separately of the nosepiece, which
is re-usable.

61. 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 comprising:
a container-opening mechanism which is 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.



71. The delivery device of claim69 or 70, wherein the
nosepi ece unit is novably attached to the body nenber,

W@ wh/03e1d¢ 0 be novabl e between an i noper ati veP@DEBRI06/003549
and an operative position, 33n which operative position
the nosepiece is in fluid comunication with at | east
one of the substance-containing containers. 72. The

g8l i iy @QW&? @Evu@EYOﬁfcléﬂnﬁllGS 6fhéreiry lihevveneainet-opening
nout hpi ece unit is novably attached .to the

rrenbemeCBamlsrraanl@d%% anpiyEH I AeRiGELRI ﬂewgﬁgﬁ plrecing the
positiof, ‘i‘a% aﬂoe&%rH %bce'dnaltﬁﬁgQHeQ@t%tﬂtﬂh‘éﬁeof
posi tion ermu ee|5|n conmmuhi cation with

at | east one of the subst ance- cont ai ni ng cont ai ners.

The del ivery devic ' qp.qj ein -
gﬁe n '%%p&%'k:‘\éerMhpte %d%{géa%abﬁ’;l‘éﬁ% unlﬁ?e éMF\%ﬁbP is only
provi gedidligoeilegrand the emm&tewom&mregrtﬂn}achamlsm iimcludes first
novably attached to, the bod 74.. The del |

devi cé“%fs%ﬁﬂmdopl%”pgqgwlqg‘ge%% j@njghmrée? S, tli)%eolercmg rfements

subst BARECON Lniea&ocsiaFéé fRY BofMNH &€a men heabovd 3. level to
The de ery devi ce of of clains 69 t 3,. Wwherein

t he suihithatite container g Tledtanchehe Q?Bﬁ‘brqfsté‘eca'&‘ell‘%se‘ements

cavi (95 el Eb R BT UBRR RN of (e PRRelner,

of d! sposi ng a substance-containi'ng contai ner which

L R

charrbqyalcaplsum ng an i nl et and an outlet; fitting a

nosepi ece 1 n fluid communication with the outlet of

t he contai ner chanber to a nasal cavity of the

%WOJ e%etﬁﬁlv%wlo%‘?ﬁceeéhéhy 3 cldaUsth t& 68 Uithdtieft the substance
whichis inf conmmuni cation with the inlet of the

cont aﬁﬁﬁmrmrﬁ)éaﬁlm sbstansedel i ver an air flow

t hrough the contai ner chanber and entrain

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

comprises a powdered substance.

69. 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 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 connecting the mouthpiece to a respective one
of the opened substance-containing containers in successive
exhalation cycles.
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72. The delivery device of any of claims 69 to 71, wherein the

mouthpiece unit is movably attached 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 fluid "
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 mouthpiece 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 outlet;
fitting a nosepiece in fluid communication with the outlet of the
container chamber to a nasal cavity of the subject;
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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; and

drawing moisture 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 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.

A nasal delivery device substantially as hereinbefore described with
reference to any of Figures 1, 2, 3 or 4 of the accompanying
drawings.



