WO 03/ 000310 PCT/1B02/03034 1 NASAL DEVI CES The present invention rel ates
to a nasal delivery device for and a nethod of delivering a substance, in
parti cul awoma®omsfio a | i qui d, as a suspension or solution, @®@CTAB@WIR 5
cont ai ning a nedi canent, especially system c or topical pharnmaceuticals, or
a vaccine to the nasal airway of a subject. Referring to Figure 1, the
nasal ai rwayASATODRVICES the two nasal cavities separated by the nasa
septum which airway 1 includes nunerous ostia, such as the paranasal sinus
10 ostia 3 and the tubal ostia 5, and olfactory cells, and is lined by the

I . .TIh l.. ai ] ' i :
The oral - cagienyoSaERagd PR 0 R SORBY LERCrit b a i AERPRIGEAEA, o

in sel ecti wabs@mpal mh Gatticalhrichof Beli@nd,esd arsuspe@gioanookolutién,nasa depx 7
and the oral cavity by opening, and closing)qf t he oropharyngeal velum
13. TheSvelogniairdng amiedicameni pensaiaty Systerpig or domaeal phamaseuticgls) et @ vadeiets

illustrated,in sol.id line in the closed position, as achieved by providing
a certain 38%}1?512‘8@”%%@3%1;'3 ecf‘n the oral cavity 9, such as achi eved on
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and in dashed line in the open position.

There are many nasal conditions which require treatment. One such condition is nasal
20  inflammation, specifically rhinitis, which can be allergic or non-allergic and is often
associated with infection and prevents normal nasal function. By way of example,
allergic and non-allergic inflammation of the nasal airway can typically effect between
10 and 20 % of the population, with nasal congestion of the erectile tissues of the nasal
concha, lacrimation, secretion of watery mucus, sneezing and itching being the most
25  common symptoms. As will be understood, nasal congestion impedes nasal breathing
and promotes oral breathing, leading to snoring and sleep disturbance. Other nasal
conditions include nasal polyps which arise from the paranasal sinuses, hypertrophic

adenoids, secretory otitis media, sinus disease and reduced olfaction.
30 In the treatment of certain nasal conditions, the topical administration of medicaments is
preferable, particularly where the nasal mucosa is the prime pathological pathway, such

as in treating or relieving nasal congestion. Medicaments that are commonly topically
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preferable, particularly where the nasal nucosa is the prine pathol ogi cal
pat hway, such as in treating or relieving nasal congestion. Mdicanents

t hat are wormomi3yo t opi cal |y CONFI RVATI ON COPY WO 03/ 0003 POTRBIR/43BH2/ 03034
2 delivered include decongestants, anti-histam nes, cronoglycates, steroids
and antibiotics. At present, anong the known anti-inflanmatory
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oxytocin and calcitionin, and analgetics, such as anti-m graine
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nasal mucosa advant ageousl rovides for rapid system c uptake. Nasal
delivery i S%SPW@?‘E%E?@Baﬁ%ﬁ‘ﬁé‘u%‘?}é{ﬁ‘t‘%eous for the admnistration of
medi cangnts requiring a rapid onset of action, for exanple, analgetics,
anti-enetics, insulin, anti-epileptics, sedatives and hypnotica, and al so
ot her phar ndedichments San fatso ROsysteanplly, datize@id chaoagk theanasdl pgiway.t the Sasal
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adm ni stration.
15— area of the nasal mucosa advantageously provides for rapid systemic uptake.

Nasal delivery is also expected to be advantageous for the administration of
medicaments requiring a rapid onset of action, for example, analgetics, anti-emetics,
insulin, anti-epileptics, sedatives and hypnotica, and also other pharmaceuticals, for
20  example, cardio-vascular drugs. It is envisaged that nasal administration will provide
for a fast onset of action, at a rate similar to that of injection and at a rate much faster
than that of oral administration. Indeed, for the treatment of many acute conditions,
nasal administration is advantageous over oral administration, since gastric stasis can

further slow the onset of action following oral administration.

25
It is also expected that nasal delivery could provide an effective delivery route for the
administration of proteins and peptides as produced by modern biotechnological
techniques. For such substances, the metabolism in the intestines and the first-pass-
effect in the liver represent significant obstacles for reliable and cost-efficient delivery.
30

Furthermore, it is expected that nasal delivery using the nasal delivery technique of the

present invention will prove effective in the treatment of many common neurological



25 It is also expected that nasal delivery could provide an effective
delivery route for the admnistration of proteins and peptides as produced
by noder rwbiogwensinnol ogi cal techni ques. For such subst anc@®€T/IBéx03nst abol i sm
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nasal delivery technique of the present invention will allow for the
effective delivery of vaccines. 10 Aside fromthe delivery of nedicanments,
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any kind of drug delivery, accurate and reliable dosing is essential, but
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be used in combination with active pharmaceuticals.

15
For any kind of drug delivery, accurate and reliable dosing is essential, but it is of
particular importance in relation to the administration of potent drugs which have a
narrow therapeutic window, drugs with potentially serious adverse effects and drugs for
the treatment of serious and life-threatening conditions. For some conditions, it is

20  essential to individualize the dosage to the particular situation, for example, in the case
of diabetes mellitus. For diabetes, and, indeed, for many other conditions, the dosage of
the pharmaceutical is preferably based on actual real-time measurements. Currently,
blood samples are most frequently used, but the analysis of rﬁolecules in the exhalation
breath of subjects has been proposed as an alternative to blood analysis for several

25  conditions. Breath analysis is currently used for the diagnosis of conditions such as

helicobacter pylori infections which cause gastric ulcers.

WO-A-00/51672 discloses a delivery device for delivering a substance, in particular a
medicament, in a bi-directional flow through the nasal cavities, that is, an air flow which
30  passes into one nostril, around the posterior margin of the nasal septum and in the

opposite direction out of the other nostril. This bi-directional air flow advantageously



20 essential to individualize the dosage to the particular situation, for
exanple, in the case of diabetes nellitus. For diabetes, and, indeed, for
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of the present invention to provide inprqved nasal delivery devices and
nasal del i %r@en@pﬁ@d@eflﬁﬁseﬂf duveatay nrovidesma nasyl, drlvangdeyicefgr delivgring

subst ance t I Vj ofe suhi ect e t :

Tvent i on BRI R SBIGE woreR® ARRRke KFRRREIG Mncs)
nasal aorway #fsubjesiyihe Gosepiaapinckidiig. aandzakepiragd whichf sulistange tio im uwsost ri
10 of a su(tHée_ct, t he nosepi ece including a nozzle throu whi ch substance
is in use deliveedde the nael sazay. and viyleagnepeainflataple yHe memrienHCR Suf f

rember Wh! GfiBued A0hL gl"flra?e(a uBsdifers 16 LRSI RURSAGNMILct! P BRH gl Ry the

subj ect; ifvery unit Ivering ance rough t'he nozzle

of the nosepiie&tng skbstaiccahfdual thaspektioftiten@egisent i nvention provides a
nasal delivery device for delivering substance to a nasal cavity of a
subj ect, conprising: a nosepiece including a nozzle through which
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provide a fgdyHitahce to a nasal cavity of a subject, comprising: a nosepiece including a nozzle
through which substance is in use delivered to the nasal cavity, and at least one
inflatable cuff member which is configured such as, when inflated, to provide a fluid-
tight seal between the nosepiece and an inner wall of the nasal cavity of the subject; and

20  adelivery unit for delivering substance through the nozzle of the nosepiece.

In a further aspect the present invention provides a nasal delivery device for delivering
substance to a nasal airway of a subject, comprising: a nosepiece for fitting to a nostril
of a subject, the nosepiece including a nozzle through which substance is in use
25  delivered to the nasal airway, and at least one cuff member which is configured such as,
when fitted in a nasal cavity of the subject, to engage an inner wall of the nasal cavity of
the subject and direct at least a distal end of the nozzle towards a site in the nasal airway
of the subject; and a delivery unit for delivering substance through the nozzle of the
nosepiece.
30
In yet another aspect the present invention provides a nasal delivery device for

delivering substance to a nasal airway of a subject, comprising: a nosepiece for fitting to



tight seal between the nosepiece and an inner wall of the nasal cavity of
the subject; and 20 a delivery unit for delivering substance through the
nozzl e ofwoh/oossepi ece. In a further aspect the present PETAROY/GN34provi des
a nasal delivery device for deliverin§ substance to a nasal airway of a
subj ect, conprising: a nosepiece for fitting to a nostril of a subject,
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substance inpsépledése delivered to the nasal airway, and at |east one cuff
menber, at |east one of the at |east one cuff nmenber including at |east
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In yet another further aspect the present invention provides a method of delivering
20  substance to a nasal airway of a subject, comprising: fitting a nosepiece to a nasal cavity
of a subject, the nosepiece including a nozzle through which substance is delivered to
the nasal airway, and at least one inflatable cuff member; inflating the at least one cuff
member subsequent to exhalation by the subject; and delivering substance through the
nozzle of the nosepiece.
25
In a still further aspect the present invention provides a method of delivering substance
to a nasal cavity of a subject, comprising the steps of: fitting a nosepiece to a nasal
cavity of a subject, the nosepiece including a nozzle through which substance is
delivered to the nasal cavity, and at least one inflatable cuff member which is configured
30  such as, when inflated, to provide a fluid-tight seal between the nosepiece and an inner
wall of the nasal cavity of the subject; and delivering substance through the nozzle of

the nosepiece.



15 delivering substance through the first delivery outlet of the nosepiece;
and a gas supply wunit for supplying a flow of gas through the at | east one
second dewpwatgosout | et of the nosepiece. In yet another PoTREY0383pect the
present invention provides a nethod of delivering 20 substance to a nasal
ai rway of a subject, conprising: fitting a nosepiece to a nasal cavity of
a subject, the nosepiece including a nozzle through which substance is
delivered to the nasal airway, and at |east one inflatable cuff nenber;
inflating thestidlyet ensthenfwethetidspectitherbresers utreatjoe ptovides exiethad iof deliweringe

subj ect; and.,delivering substance through the .nozzle _.of .the nosepiece. 25
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15  one cuff member is fitted in the nasal cavity of the subject, extends into a region of the
nasal cavity of the subject such as to at least partially obstruct the same and prevent flow

thereinto; and delivering substance through the nozzle of the nosepiece.

In a still yet another further aspect the present invention provides a method of delivering
20  substance to a nasal airway of a subject, comprising the step of: delivering substance
through a first delivery outlet and at least one gas flow, separate to an exhalation breath
of a subject, through at least one second delivery outlet into the nasal airway of the

subject.

25  Preferred embodiments of the present invention will now be described hereinbelow by

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

Figure 1 schematically illustrates the anatomy of the upper respiratory tract of a human
subject;

30
Figure 2 schematically illustrates a nasal delivery device in accordance with a first

embodiment of the present invention;



nasal cavity of a subject, the nosepiece including a nozzle through which
substance is delivered to the nasal airway, and at |east one cuff nenber,
at | east wo®3©b03the at | east one cuff nmenber including aPCrapexo3ode | obe
whi ch, when the at | east one of the af |east 15 one cuff menber is fitted
in the nasal cavity of the subject, extends into a region of the nasal
cavity of the subject such as to at |least partially obstruct the sane and
prevent flow thereinto; and delivering substance through the nozzle of the
nosepi ece. Figue 3tschdmatietllnnlbisiretes ftbe dhlevernsipeice of Hagye ek enseri¢dire atnasal

provi des a nethog of.de&jverin 20 substance to a nasal airway of a

subj ect, cofRyHY SFf AGURIAY %ﬁ@%ﬂ%$m=delivering substance through a first
delivery outlet and at | east one gas flow, separate to an exhal ati on breath
of a subject, through at | east one second delivery outlet into the nasal

ai rway df tHhguresidshemnticalls iPnsidates tieeddedivbiydienien tof Figlure b dupngsaurtionnvent i on

w Il now be described hereinbel ow by way of exanple only with reference to
the acconpanying draw ngs, in which: Figure 1 schematically illustrates the
anat ony of Fi@&e@&%&mﬁﬁ&ﬂ%ﬂﬁs@x&)&s&ﬁ@@éﬁv@& cﬁ:vf&@!@?Figu%@@lf&WinéQctﬁétﬂiﬁE e 2
schematically illustrates a nasal delivery device 1n accordance with a

first enbodinent of the present invention; WO 03/000310 PCT/1B02/03034 7

Figure 3 schematjcally jillustrates the del.ivery device of Figure 2 inserted
7% nasal R ¢ yohsmacabi kRS p ramR bR desiceh Gt e et

il lustrgfes I{lggqigghﬂ'dﬁﬁé/ AeMit 6ReRfiof Qure 2 during actuation; Figure 5
schenat | cal?y I Iustrateg the delivéry device of Figure 2 follow ng

actuation; Figure 6 schematically illustrates a nasal delivery device in
accordance with second 10 enbodi t..of the pr nt invention, Fiqure 7
Schemat | cal 14U 1 gShraatisally JUOSRIeE VY (eltRy KEVish o Fere & Rael fhg A
nasal  caviLyi9bra sabiBhiast ofcRdtioaper at i on;

15  Figure 8 schematically illustrates the delivery device of Figure 6 during actuation;
Figure 9 schematically illustrates the delivery device of Figure 6 following actuation;

Figure 10 schematically illustrates a nasal delivery device in accordance with a third

20  embodiment of the present invention;

Figure 11 schematically illustrates the delivery device of Figure 10 inserted in a nasal

cavity of a subject for operation;
25  Figure 12 schematically illustrates the delivery device of Figure 10 during actuation;
Figure 13 schematically illustrates the delivery device of Figure 2 following actuation;

Figure 14 schematically illustrates a nasal delivery device in accordance with a fourth

30 embodiment of the present invention;



15 Figure 8 schematically illustrates the delivery device of Figure 6
during actuation; Figure 9 schematically illustrates the delivery device
of Fi gur ew6 0Bobd3owi ng actuation; Figure 10 schemati cal | y PCITlIB&X03834es a
nasal delivery device in accordance wBth a third 20 enbodi nent of the
present invention; Figure 11 schematically illustrates the delivery device
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Figure 12 schematically illustrates the del'ivery device of Figure 10 during

actuation; ciigwfea sbBjestfoeopegal;ly illustrates the delivery device of
Figure 2 follow ng actuation; Figure 14 schematically illustrates a nasal
delivery device in accordance with a fourth 30 enbodi nent of the present

i nvention; W31 Qé?r%ﬁﬁul?éﬁg/ i_llﬁﬁ%té%%ﬁé&eliv%rf A5eof oot hg ﬂﬁﬁhg Qét%léﬁon;

illustrates the delivery device of Figure 14 inserted in a nasal cavity of
a subject for operation; Figure 16 schematically illustrates the delivery

devi ce of Figure.l14 during,.,actuation; 5 FEigure 17 schematically,
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of the presepbolitaPbf @R prdsbatUhfentiBnschematically illustrates the delivery

device of Figure 17 insefted in a nasal 10 cavity of a subject for
operation; Figure 19 schematically illustrates the delivery device of

Figure 17 durin ctuation: .Figure 20 .schematically illystrates, a nasal
delivery debiee R Setbatiane dhaties St G piokiemEnt BPotKeing Beaht
inventi on; Ehal & Zhbreh@rBhéa@dd;y i1lustrates the delivery device of
Figure 20 inserted in a nasal cavity of a subject for operation; 20 Figure

22 schematically illustrates the delivery device of Figure 20 during

actuation; _Figu 3 sch ically. illustrates r1asal _del.i very device in
ecor danes Tt 1S s@vmrirtbauS frsnint AgReph B R S IaE 17 SRtip fottation

Figure 20 schematically illustrates a nasal delivery device in accordance with a sixth

15 embodiment of the present invention;

Figure 21 schematically illustrates the delivery device of Figure 20 inserted in a nasal

cavity of a subject for operation;
20  Figure 22 schematically illustrates the delivery device of Figure 20 during actuation;

Figure 23 schematically illustrates a nasal delivery device in accordance with a seventh

embodiment of the present invention;

25  Figure 24 schematically illustrates the delivery device of Figure 23 inserted in a nasal

cavity of a subject for operation;
Figure 25 schematically illustrates the delivery device of Figure 23 during actuation;

30  Figure 26 schematically illustrates the delivery device of Figure 23 following actuation;



25 Figure 24 schematically illustrates the delivery device of Figure 23
inserted in a nasal cavity of a subject for operation; Figure 25
schemat i cablog/oddshust rates the delivery device of Figure 2BCAUBI2AG034
actuation; 30 Figure 26 schenaticalIy9iIIustrates the delivery device of

Figure 23 f act uabi o 03/ 00 /1 B2/ 03034 9 ur.e, 27
schomt | cal [+ &R aetBl sl bR N alid ot g aliedsnen el b bigndiy

ei ghth  enbgdbo@EMenOds thd preféft s@RMtibAvVeNt i on; Figure 28 schematically
illustrates the delivery device of Figure 27 inserted in a nasal 5 cavity

of a subject for operation Figure 29 schenatically illustrates the

del d 7. t henat i cal I
1 ust r at est e Auprsdiay iR iR et Hbise s tae 3¢ dpieaan » en
Figure 3l sehefririaGabie: fol bptghtioat es a nasal delivery device in accordance

with a ninth enbodinment of the present invention; Figure 32 schematically
illustrates the delivery device of Figure 31 |nserted in a nasal 15 cavity

of a subject. for ratjon: .Fi gure 33 che tlcal trates t.he

del i very de%/]i 209? éjcg%lﬂﬁl%arﬂgiﬁéﬁ A eﬁéh ﬁl © Oﬁ-kég{f‘ég Urg RSPl |y
illustrates the delivery device of Flgure 31 foll ow ng actuation; 20
Figure 35 schematically illustrates a nasal delivery device in accordance
W th a tenthgusiibsthematicadly illimtrates dwadelivenyvdenice ofi Figutd 2isfollatveg dcmatibe;

i noperatjve configuration; Figure 36 schematically illustrates the delivery
devi ce Figure 35 where the driving 25 unit is primed for actuation;
Figure 37 spiaredi QthﬁtlbéllWﬁquﬁ‘ét% atﬂﬁﬁal %h'vé‘ﬁrdévfc%"ihca%c%g i agrgnth
inserted in a nasal cavity of a subject for Operation; I gure

schemat i cal ¢émbodimgst ofghepresdnt indehiiogr y devi ce of Figure 35 during actuation
where the subject has commenced exhaling and the delivery device is at the
poi nt of

Figure 32 schematically illustrates the delivery device of Figure 31 inserted in a nasal

15  cavity of a subject for operation;

Figure 33 schematically illustrates the delivery device of Figure 31 during actuation;

Figure 34 schematically illustrates the delivery device of Figure 31 following actuation;
20
Figure 35 schematically illustrates a nasal delivery device in accordance with a tenth

embodiment of the present invention, illustrated in the inoperative configuration;

Figure 36 schematically illustrates the delivery device of Figure 35 where the driving

25  unit is primed for actuation;

Figure 37 schematically illustrates the delivery device of Figure 35 inserted in a nasal

cavity of a subject for operation;

30  Figure 38 schematically illustrates the delivery device of Figure 35 during actuation
where the subject has commenced exhaling and the delivery device is at the point of

actuation;



actuation; WO 03/000310 PCT/1B02/03034 10 Figure 39 schematically
illustrates the delivery device of Figure 35 during actuation; Figure 40
schemat i c&bIlog/0dd3lust rat es a nasal delivery device in accoPdanBe/osish an

el eventh enbodi nent of the present inWention, illustrated in the
inoperative 5 configuration; Figure 41 schematically illustrates the

del i very dewigafe 3 schb@ufielQlhats Mdwlidei \ded e o@Pi%ré 35 ddEenfabn;
actuation; 10 Figure 42 schematically illustrates the delivery device of
Figure 40 inserted in a nasal <cavity of a subject for operation; Figure 43

schematical Ly il Lustrate he..del i very device of Figure 40 ere the

subj ect haigl)é}%e’rrﬁg n%:"@am&ﬁ%i |H§‘St§ﬂ8s £hBasgk Idieﬁ\éw ‘gé’ Ccll PECOK anf’?]ewl'glbiaﬁ‘t of
act uation; disvdnitgUeabddinRahesmithe ahlle&’edtl ikhficH, e S1isAGtedelih v BleY iGN GO
Figure 40 where the driving wunit has been actuated, the driving unit

havi ng ini t ¢efiedradionuat i on of the gas delivery unit and being at the point
of initiating actuation of the substance supply unit; 20 Figure 45
schematically illustrates the delivery device of Figure 40 during full
actuati on; Fi_léu@mps&ﬁnﬁﬁbﬁryaﬂlugﬁétwtﬂelde@ﬁ&?{a&e@&e%ffﬁgﬁe APlh¥E e ABViEe 10
accordance with a twelfth ‘enbodi nent of the present invention, i1llustrated
i n the i nop@ihisipyienasldnt hejuaton; on; 25 Figure 47 schematically illustrates
the delivery device of Figure 46 where the driving wunit is prined for

actuation; Figure 48 schematically illustrates the delivery device of
Fi gure #6 i Figafet £0sdnendtiBaBAllusttad t¥ Rfivély #ebice o Fiire 0GR i gure
49 schemat i cglailry illust ratg)g1 the deli verlg;e}éevi ge of %}%ure 46 V\h@%ragl%tsﬁe

subj ect hasavépeiesedctdwheneraitpnand t he delivery device is at the point of
actuation; WO 03/000310 PCT/|B02/ 03034
Figure 43 schematically illustrates the delivery device of Figure 40 where the subject
has commenced exhaling and the delivery device is at the point of actuation;
15
Figure 44 schematically illustrates the delivery device of Figure 40 where the driving
unit has been actuated, the driving unit having initiated actuation of the gas delivery unit

and being at the point of initiating actuation of the substance supply unit;

20  Figure 45 schematically illustrates the delivery device of Figure 40 during full actuation;

Figure 46 schematically illustrates a nasal delivery device in accordance with a twelfth

embodiment of the present invention, illustrated in the inoperative configuration;

25  Figure 47 schematically illustrates the delivery device of Figure 46 where the driving

unit is primed for actuation;

Figure 48 schematically illustrates the delivery device of Figure 46 inserted in a nasal
cavity of a subject for operation;

30
Figure 49 schematically illustrates the delivery device of Figure 46 where the subject

has commenced exhaling and the delivery device is at the point of actuation;



11 Figure 50 schematically illustrates the delivery device of Figure 46
where the driving unit has been actuated, the driving unit having

i ni ti at edwasseasion of the gas delivery unit and bei ng atCrhBosdi of
initiating actuation of the substancellsupply unit; and 5 Figure 51
schematically illustrates the delivery device of Figure 46 during full
actuation. Figures 2 to 5 illustrate an exhal ati on breath-actuat ed nasal
delivery device in accordance with a first enbodi mrent of the present

i nventi on. Higurghd) sbhkmaticallydustegescthaplelisey davicoud ifigurd 36 ahere skpeciagl7
for fitting in a nasal cavity .of a subj.ect, . and a nputhpiece 19 through
whi ch t he St S bouy pealed. ¢hP divine et o awéﬁlatecgwu%m%éhe g5 d?ﬁgerﬁwgpi ece
17 conpris i : - ji s i - coni cal

el enent, f%?ldg)g?%agglt e ngé%g?té%%awl?ﬁ?gﬁg(gﬁg%g%ce%gﬁly?BgfEﬁ{tahe subj ect,

and an Qutlet wunit 21 for delivering substance into the nasal airway of
the subject.. In_this enpbodi nent = the ngsepiece 17 is a replaceable unit. 20
In this ent}:da'i‘rﬁéhtscﬁ‘ﬁ’éat%ﬁ}’ gﬁ”ﬁﬁ?i&*ﬁfe@ﬁfg ﬁF%‘é%OtZ\FIaEIIei Axﬁéﬁvmgﬁéﬁ ARatos. whi ch
isin fluid comunication with the nouthpiece 19 such that an air flowis
delivered into and through the nasal airway of the subject on exhal ation
by the subjlggtres i2 angh ilhstrateoan hgxhelatond SGreatheicmatedz nhsal 2klibery devicesani ng

substance to tBe nasal %i vy f the. subject. In this enbodi nent the

nozzl e 25 %Y %‘iff&s%'gh? It fRY a@m%?&ﬂleu? FInveRtien, 25 axially with the
sanme. ljp this enbodi nent the nozzle 25 is configured to provide an aerosol
spray. In an alternative enbodinent, for the delivery of a liquid, the
nozzl e 25 Teuwdivhy deoitkicgmpeidest dhelesirgvEy, amdsejeded] 7 i fidtdngincohasahncavity

liquid. In this enbodi pent the outlet unjt 21 is myvably coupled to the
housi ng 15,°fHepdbigd, agpeVinpisee hy tgfoﬂlg]éﬁ}ﬂ% theo e gxhalge fio astugls e ow

for the posjt:ioning .of the outlet unit 21 in the nasal cavity of the
subj ect, a?e\i/\lnk’%? d%glc escribed in nore detail hereinbel ow. WD 03/000310
PCT/ 1 B0O2/ 03034

15  The nosepiece 17 comprises a guide member 20, in this embodiment a frusto-conical
element, for guiding the nosepiece 17 into a nasal cavity of the subject, and an outlet
unit 21 for delivering substance into the nasal airway of the subject. In this embodiment

the nosepiece 17 is a replaceable unit.

20  In this embodiment the outlet unit 21 comprises a delivery channel 23 which is in fluid
communication with the mouthpiece 19 such that an air flow is delivered into and
through the nasal airway of the subject on exhalation by the subject through the
mouthpiece 19, and a nozzle 25 for delivering substance to the nasal airway of the
subject. In this embodiment the nozzle 25 is disposed in the delivery channel 23 co-

25  axially with the same. In this embodiment the nozzle 25 is configured to provide an
aerosol spray. In an alternative embodiment, for the delivery of a liquid, the nozzle 25

could be configured to deliver a liquid jet as a column of liquid.

In this embodiment the outlet unit 21 is movably coupled to the housing 15, here as
30 provided by a flexible coupling, such as to allow for the positioning of the outlet unit 21

in the nasal cavity of the subject, as will be described in more detail hereinbelow.



12 In an alternative enbodi nent the outlet unit 21 could be fixed to the
housi ng 15, and the nouthpiece 19 instead novably coupled to the housing
15, here o opoensicdded by a flexible coupling, such as to CTaBo¥ani4 t he
positioning of the outlet unit 21 in ¥he nasal cavity of the subject. 5 In
this enbodi ment at least the tip of the delivery channel 23 conprises a
tubul ar secty ShlteBatide bhBERI S tHRTGREIE! &M Y1 ER3A bé BREA tolTRE BEhRle 19, And the
preferred enbodinent the material is a seni-soft plastics materi'al, such
as sili conemputblpmcc 11301nstead hihgvabisb odiptedhito dhe heasing tllhe hbrepambrdvln@ddbjfia\/ery

channel r| ng ,sec h_narrows t he di st d thereof.
The del i ver e’ﬂh@ Iﬁ% Sg?%a%é\/’ﬁﬁé’v gﬁg‘? P?ﬁ)\{?fﬁng ng@ routlgt pt 9L|1,n a}?s‘@sﬁ on,
to expand tml@@fﬂ%u al valve of the nasal cavity of the subject. In a

preferred enbodi nent the delivery channel 23 has an elliptical section,
preferally an oval section. 15 In a pref erred enbodi nent the distal end of
the outl et i.S C d to d at t about 2 preferably
at |east ab lsfnz:lk?ﬂd ?‘Fg H?g%{t ¢ P 8%5 PY%W%PSB 3 comppisey at e Fi¥m
into the nag@d flea¥ie re‘féralB P@eﬁh’éﬁt %Etenglo theplef?:%%ﬁ'eﬁfﬁ%dﬂﬂer{% Wil 1AEFeriGORRY | Ses
at | east one expanda l e cu nber 27 for ‘expansion in the nasal cavi ty
of the subjssoti-softrplastics metebielisnanas silenatubibenst one cuff nenber 27
conprises an inflatable nmenber. In this enbodiment the at | east one cuf f
menber 27 is in fluid communication with the 25 delivery channel

wher ebyi ot heryajnf éﬂleawﬁﬁ@ataresg Y tipher BRIeBGErythafiyd1¥ 32040 he
nout hpi ece f9 ascts to1 inflate th ei? easte o cu??é] 3n%és Qia?%ﬂflg%gamtn

al t er nat i vewbithadirownto theehsﬂdlmdeﬂnqreqfe\ﬂ“ he elelivary dhanmel 28] én havdirg a hairewingnp
unit for inflating the at | east e cuff menbey 27 subsequent to fitting

of the nos etBP"éfc &Ct§;70n Anseriiqny, to, efﬁP"é the el irrehuslve of ke gawhcayily of the
preferably {upjdceSRRRSSekbed ShRUAMRNNS BEIRHID chadliel B8 nIPUL RLRES! &Rtion,

preferably an oval section.

15
In a preferred embodiment the distal end of the outlet unit 21 is configured to extend at
least about 2 cm, preferably at least about 3 cm, and more preferably from about 2 cm to

about 3 cm, into the nasal cavity of the subject.

20  The nosepiece 17 further comprises at least one expandable cuff member 27 for
expansion in the nasal cavity of the subject. In this embodiment the at least one cuff

member 27 comprises an inflatable member.

In this embodiment the at least one cuff member 27 is in fluid communication with the
25  delivery channel 23, whereby the air flow generated by the subject on exhalation
through the mouthpiece 19 acts to inflate the at least one cuff member 27. In an
alternative embodiment the delivery device could include a separate pump unit for
inflating the at least one cuff member 27 subsequent to fitting of the nosepiece 17, and
in a preferred embodiment subsequent to, preferably in response to, exhalation through

30  the mouthpiece 19.



WO 03/ 000310 PCT/1B02/03034 13 In this enbodi ment the at |east one cuff
menber 27 is an inflatable nenber which is inflated on exhalation by the
subj ect. WO 0a0mla er nati ve enbodi ment the at | east one cufPCT/IReMd3e34 27
could be inflated on the nosepiece 1713being | ocated in the correct
position. 5 In this enbodinent the at | east one cuff nenber 27 conprises a
fl exi bl e balQRMMIEIBRIhYAL Cst chel At RleRbePY7 1150 ARDEIAL hRMbRf wAidl gSSur e
in the delivery channel 23, with the at |east one cuff nenber 27 deflating
on the rel dafatedionprbasiioreby thersubjeet. delan\aiiempativchembelim2d®. the at lehe one cuff

al ternative_enpodjjen wher e .t he at | east e cyuff er 27 is ..inflated
by a separ d%lgnn‘g?f%ﬁ#‘i be ‘Pﬁ@teﬁtonl%éeag‘i’se@ﬁ‘ée I:F{CJ)Q m%ﬁ%%ﬁsﬁg%e&aﬁm PRSHEM v be
10 deflated by the evacuation of gas therefromusing the sane punp unit. In

one enbodi ment the at |east one cuff nmenber 27 could conprise a resilient
bal | oon5 ellanthis ewhpdimens tharff dgast oby cuffemgmber 27 i @mpises apflesbler kalloont he

del i h | 23 it t | t ff ) .27 t i . th
o gf nal, _ dapeRtaE Rt By B eshiinnen ShepiEsuie Bahoelyehdomd Poofithhe
delivery chagneleadiBone i RRIMRY 2%@9&&5{@9&{ tHeh@ledle deASisuRBomUiht g@gggﬁ]r 27

could conprise an inflatable sponge el'enent, in one enbodi nment
el ement hawihagned23enloatbs altetnatige smbddingnt, [vehees thewdtiledst one cli noomer &9sied, i n

t hi s enbodi.nent evacuation, to, adopt a conpacf. 20 confjguration to allow
for i naort IBTAEATY & SOREF oA 5t ae R 4ol OB et Pt headd s be
enbodi mgnt I (}ﬁa&t% r |t uction of a gas
into t@ p&grrﬂg%ge@tﬂrlﬂg\{%{r}gl of t g}hggﬁogléhgﬁ%ﬁngﬁ?&@?’ﬁh%r%ﬂgnbodi ment such a

cuff menber 27 could be in selective fluid communication with the
at nosphere._ I n anqt her odiment such a cuff nepper 27 could be in

e
sel ective ARG & P ARG inledit one CHE rarmbsr7ycopll camaprisel a esiliephballony ¢ he

pressure deyghanrsshiéhisti@atdehy ML, &lgﬁg}p YR i i .
inflation 3{ tﬂg c&fl?lsme er %7. g%é% t he gjl}at%.ré%satl bgh%%@b%%%ﬁ?twth

i ncl udes a the epkrsitanepufifpmember, 27 returpingpiouhs btrigiaall defbeted omifippediohmomthsi St
in inflating such a cuff, nenber, 27 and in_deflating the cuff nenber 27 by
the evd uatr%}gﬁseoqf%%uqeﬁg}néme&%hwrﬁ C%@H@I é¥bodi ment the inflation could be
triggered on exhal ation by the subject. In

In another embodiment the at least one cuff member 27 could comprise an inflatable
sponge element, in one embodiment a foam element having an encapsulating sealing
layer, which can be compressed, in this embodiment by evacuation, to adopt a compact
20  configuration to allow for insertion into a nasal cavity of the subject and inflated, in this
embodiment by breaking the vacuum, to allow for the introduction of a gas into the
porous structure of the sponge element. In one embodiment such a cuff member 27
could be in selective fluid communication with the atmosphere. In another embodiment
such a cuff member 27 could be in selective fluid communication with the delivery
25  channel 23, whereby the pressure developed in the delivery channel 23 would assist in
the inflation of the cuff member 27. In the alternative embodiment which includes a
separate pump unit, the pump unit could be employed to assist in inflating such a cuff
member 27 and in deflating the cuff member 27 by the evacuation of gas therefrom. In
one embodiment the inflation could be triggered on exhalation by the subject. In
30  another embodiment the inflation could be triggered on the nosepiece 17 being located

in the correct position in the nasal cavity of the subject.



30 anot her enbodinment the inflation could be triggered on the nosepiece 17
being located in the correct position in the nasal cavity of the subject.
WO 03/ 0008 003P@Bid BO2/ 03034 14 The at | east one cuff nenPe€M/1BT2/(13834di sposed
to an outer surface of the outlet uni® 21 such as, on expansion, to engage
the inner wall of the nasal cavity of the subject. The at |east one cuff
menber 27, i Re dggo@%@fﬂ&gb&&ﬂ%gﬂﬁg&ﬁ t%gﬁ olifdfs QBﬂh%rbuﬂfet ﬁﬂ}ﬁzlnﬁfchow
nasal valve of the nasal cavity of the subject, the sealing of the

nosepi ece 148, omextpudsioastalenfageahie inneoivall béthewaja chvityasfithe bebjeos The anleag, i n
particular the direction, of the outlet unit.21 in the nasal cavity of the
subj ect. | nonceh?tg* SRR ridnih bigE sEbidable, S rter sion of i NaEeWa

si ngl e ann ! i : ita121
SUch a5 o o T of (e e B b e P o beoficebyy S eball
wal | of 5t hecandty af theaubfeyt, afid thegositibpiags inylaeivular ifd diteeton,| of tenowlet ennaii ve
enbodi nent t he at {east e cuff menber 27 could conprise a plurality of
cuff memberid tBeNaza WIWSBQ?WB e ovi de a seal between the delivery channel
23 and 15 the inner wall of the nasal cavity of the subject when inflated.
The delivery device further conprises a substance supply unit 29 for

del i veri ng Imethisr @dbodimseisthofat desstibat anffenembert2¥ somyprised iansingle annaler osffl

canister for deliyvering .metered. volunmes of a propellant, preferably a

hydr of | uor d&?@%{@fﬁh&&% 1%?%@ jakAYt WF ofile il sush % 66 PV e SR ArtEeENt

ei t her i an; L I | i =on e

nozzle]?g ?%éggﬁﬁﬁir su%éf%ﬁ%%iP&gﬁ¥¥ﬂg&ﬂoggg%é%%gﬁ%?%?Hﬂfﬁ%§gg%%%gﬂﬁgnt as
an aerosolinfipeedy. In this enbodi nent the substance supply unit 29 is a

mul ti-dose unit for delivering a 25 plurality of metered doses of
substance. | n another enbodi nent the substance supply wunit 29 could be a
si ngl e- dos i : 1 i i.ngl e f : e
subat ance. oo bietliy GgbUBchind oFleldcie BRI Hi g 27 So 00 SUBF IR SRl &
resilient «loffnemban@7iwitthcesther provides sl betveeh thel dRtiseryrobaman2s mndl

whi ch, when_triggered, . i )
15 the inner wall of the nasal cavity of the subject when inflated.

The delivery device further comprises a substance supply unit 29 for delivering metered
doses of a substance, in this embodiment an aerosol canister for delivéring metered
volumes of a propellant, preferably a hydrofluoroalkane (HFA) propellant or the like,
20 containing medicament, either as a suspension or solution, which is fluidly connected to
the nozzle 25 to deliver substance from the nosepiece 17, in this embodiment as an

aerosol spray.

In this embodiment the substance supply unit 29 is a multi-dose unit for delivering a
25  plurality of metered doses of substance. In another embodiment the substance supply

unit 29 could be a single-dose unit for delivering a single metered dose of substance.

The substance supply unit 29 is pre-primeable, in this embodiment by loading a resilient
element, and includes a breath-actuated release mechanism 31 which, when triggered,
30 releases the resilient element and actuates the substance supply unit 29 to deliver a

metered dose of a substance through the nozzle 25.



30 releases the resilient elenent and actuates the substance supply unit 29
to deliver a netered dose of a substance through the nozzle 25. WO

03/ 000310WB@3M@BOR/ 03034 15 In this enbodi nent the trigg@CTABEIBNI4SM 31 iS
configured to cause actuation of the 15substance supply unit 29 on
generation of a predetermned flow rate through the delivery channel 23. 5
| n anot her RRdARREmERANE i S0% mdBERIA| HMsSdontBticd BaBANIdAHIAMA BeCause
actuation of the substance sUpply unit 29 on generation of a predeterm ned
pressur e wisuhstandersepplgeinit\2@ron gehenatiet oPBprefieteanihed floverate throdghrthetdetihery
trigger nechani 5331 could be configured to cause 10 actuation of the
substance e; nit 29 on generation of either one of a predeterm ned
flowrate through the delivery channel 23 or a predeterm ned pressure
within the delivery channel 23. In an alternative enbodi nrent the substance
supply @ni tmzﬁohhenﬁmb@ﬁmpnﬁ the triggeemkeiringsal 31 d¢&ldibt coignrglitvpauseacpetioncul ar

a liquid delJj del i ver whi ch . delivers ne ered
Gosea of a AbS SRR sonelf ot S5 On Epestior phd PitelEnan riS it te
enbodi nment &h@ﬁt&%@@ supply unit 29 could conprise a dry powder

delivery unit ich delivers netered doses of a substance, as a dry powder,
on 20 actuation thereof. In yet another alternative enbodi nent the

subst ance up I n|t 9..cou ri se nebyl i zer ich delivers netered
Goses of a 1Bubdluhideemsiant dhe Sgher Redendh Abihald A ConilRisgr © Saie
Oper at ijQn oicuiaﬁsn gﬁ{ﬂe‘éﬁBMa&%‘éh?ﬁ?% {honpkRErf6s of LY oH@BFh@p&llef%WnYﬂeHh
reference to Figures he acconpanyi ng draw ngs ferring to
Figure 3, tfhevnesetiragh té deivery shannak @8t @daipredetansnal ptdseuraasihincthei ti es

of a 30 Slc,lff) ect ntli érhe gui de nmenber 20 abuts the nares of the nostril,
at whi ch pdicHveryisBanpels

In an alternative embodiment the substance supply unit 29 could comprise a mechanical
15  delivery pump, in particular a liquid delivery pump or a powder delivery pump, which

delivers metered doses of a substance on actuation thereof,

In another alternative embodiment the substance supply unit 29 could comprise a dry
powder delivery unit which delivers metered doses of a substance, as a dry powder, on

20  actuation thereof.

In yet another alternative embodiment the substance supply unit 29 could comprise a
nebulizer which delivers metered doses of a substance, as an aerosol spray, on actuation
thereof.

25
Operation of the delivery device will now be described hereinbelow with reference to

Figures 3 to 5 of the accompanying drawings.

Referring to Figure 3, the nosepiece 17 is first inserted into one of the nasal cavities of a
30  subject until the guide member 20 abuts the nares of the nostril, at which point the distal
end of the outlet unit 21 extends about 2 cm into the nasal cavity of the subject, and the

mouthpiece 19 is gripped in the lips of the subject.



end of the outlet unit 21 extends about 2 cminto the nasal cavity of the
subject, and the nouthpiece 19 is gripped in the |lips of the subject. WO
03/ 000310WB@3L0BOR/ 03034 16 The subject then begins to eraaliBoXi3pBIUgh t he
nmout hpi ece 19, which exhal ation acts %o close the oropharyngeal vel um of
the subject and drive an air flow through the delivery channel 23 of the
outlet unit 21, with the air flow passing into the one nasal cavity, 5
around the posterior margin of the nasal septum and out of the other nasal
cavity, thdhelbybjactthew bcgjnatdaé:xlﬂlertbmdgh ribd manthpfdce\i9 whimhgixhtlatomasalo
airway of th bj ect tio r h t nmout hpi ece_ 19 acfs to

devel op a pFE’§§ rpﬂhatrwégeaﬂyq ‘& %fﬁ%‘%lt anggﬂ"%m &l ﬂﬁ?"’e@é‘?ﬂgg the delryegy
inflate thecﬁanntaﬁg%f%@ oﬁﬂétfm{i?@p%nmhe éﬁ ﬂchJ/ §§s§rggt £ | i ofid BHEL c4ityt he
expansi on of the at |east one cuff’ menb expand t-he nasal “val ve
10 in the nammddhmnoyt;erlsemargmeofd‘éﬂelnasalysaphmn raatl @B dfotht hehérnmenl wality, of

cavi Uy of ¢ Aerelpdivinh G4l b o ot B ] SR Ghrhecubagy 21
is forced taxasionin M@ughetﬁymo%p@&eub'ae& tB¥etd1&p Abr fsaﬁﬁﬁn R 11%}8 %Kﬁfégir

27, in this enbodi nent as accommmodat ed by flexi'ng o e out et
15 In this é&bwhlchqmassuvmm’ts th énfatco ther aitleast ene lcoffedembero2gh Ashﬂzluelﬁted/ﬁ{ y

channel 23 reache redet erm ned val ue,..the rel ease nechanism 31 i s
triggered t 5%t %@f s108,0 e Leastsons it member2g acks taexpandrthanssel wiley
dose of S h%ﬁﬁjfl

subj ect .l@l nﬂ?ﬁfg%g ern tl@gaé@g@ 1 ﬁéc 1é2BIr%% éealgger P(l')f a\rfll%lés%c%&t}% d be

triggered opo&itien tjtermntlat uwin2 bin mlqmbecﬂ@t}&rnasal@de eﬁtheusebjecﬂ tAzewillosd motétty
channel 23. _Fol xhal ati on ressgre in the deli ver%/ channel
Y

decr eases afdm fi u‘é?t ItE%\@PﬂetdWét 7c1u‘|Sf opf thferedyl PO%Téor} ﬁ?tqid%aéﬂ | n
Figure 5, aj AR 7! BANTUIRLAGR as Aekohfinbdud t
nosepi ece 17n%1\m@‘%fﬁ§1 ?r omt nasa cgelat?% CFah Cﬁgs)ﬁ)gj ec% 8Pﬁ1r? Aglﬁgt unit
enbodi nent, 2ihere the delivery device is a single-dose device, the device
can be
15
In this embodiment, when the flow rate developed through the delivery channel 23
reaches a predetermined value, the release mechanism 31 is triggered to actuate the
substance supply unit 29 to deliver a metered dose of a substance to the nozzle 25 and
into the nasal cavity of the subject. In the alternative embodiment the release
20 mechanism 31 could be triggered on the generation of a predetermined pressure in the

delivery channel 23.

Following exhalation, the pressure in the delivery channel 23 decreases and the at least
one cuff member 27 deflates, as illustrated in Figure 5, at which point the mouthpiece

25 19 isreleased and the nosepiece 17 withdrawn from the nasal cavity of the subject.

In one embodiment, where the delivery device is a single-dose device, the device can be
discarded.

30 In another embodiment, where the delivery device is a multi-dose device, the device is

ready for further use following priming of the substance supply unit 29. In a preferred



di scarded. 30 In another enbodi ment, where the delivery device is a

mul ti-dose device, the device is ready for further use follow ng primng
of the suwettanesiGcupply unit 29. In a preferred WO 03/ 0003C0/1BP2N3)B02/ 03034
17 enbodi nent, where the nosepiece 1717is repl aceabl e, the nosepiece 17 can
be replaced w th a new nosepiece 17. Figures 6 to 9 illustrate an

exhal ation QpgatifeRCiiRtEtheNRealiede] iéefemae'&a%]eg %%é fli'oseéiee& ordame %?mﬁeiﬁsa

second enbodi nent of the present invention. el ivery device o

enbodi ment wshweey misepibar 1t o the delivery device of the above-described
first enbodi ment, and thus, in order to avoid unnecessary duplication of
description, only the differences will be described in detail, wth |ike

reference spgfifes é0i0d@Siigahien fanl LHBIARBA ! BrediiEacHBlddY Ghial d&‘éﬂggﬁlogéviwi R,

enbodi nent differs fromthat of the above-described first rment in

f urt her ongcpsiangs with ersa¢ondehsbodiniam obthe prdsestdhvatiabl e gas supply unit 33
for delivering a gas flow through the delivery channel 23 of the outl et
unit 21 in 15 response to exhalation by a subject, and in that the

mout hpi ece @ ddlively Ubkbé of GAETHNoARIRRs Vel kil §RtheS ¥ 8Ride ?j}at}énq
not the delivery channel 23 of the outlet Unit 21, whereby a gas oW I s
del i vered ta@oavhaesheibied dirst entzndieént2dndothus,hie ayder! tetavaiti tnr2tessargrdiphienoa t he

nasal airway.of the subject,.in res e .to .exhal ati.on through the |
tout ho ece. detesotptasa ol ifehes BaI pe il M il i Eamersersgns ne
above-dﬁﬁcr&gggaﬁ%%ﬁkepﬁﬂpodinent, with a gas flow being delivered to the
del i very channel of"the outlet wunit 21 in response to exhal ation

through the nouthpiece 19. 25 Figures 10 to 13 illustrate an exhalation
breaU ectugl e nasel del LAY RLeR ) By torIane s D B s et o
I's very si ihiddifhent MeuRE MM isHRYaL EraPExtialfion breath-actuatable gas supply unit
33 for delivering a gas flow through the delivery channel 23 of the outlet unit 21 in
15 response to exhalation by a subject, and in that the mouthpiece 19 is in fluid
communication with the gas supply unit 33 and not the delivery channel 23 of the outlet
unit 21, whereby a gas flow is delivered to the delivery channel 23 of the outlet unit 21,
and hence the nasal airway of the subject, in response to exhalation through the
mouthpiece 19.
20
Operation of the delivery device is the same as for the above-described first
embodiment, with a gas flow being delivered to the delivery channel 23 of the outlet

unit 21 in response to exhalation through the mouthpiece 19.

25 TFigures 10 to 13 illustrate an exhalation breath-actuated nasal delivery device in

accordance with a third 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
30  of description, only the differences will be described in detail, with like reference signs

designating like parts.



above-descri bed first enbodinent, and thus, in order to avoid unnecessary
duplication 30 of description, only the differences will be described in
detail, wWwOl3loddseo r ef erence signs designating |ike partsPCWIB@A30D0310
PCT/ 1 B02/ 03034 18 The delivery devicB of this enbodinent differs fromthat
of the above-described first enbodinent only in that the nosepiece 17

conpri ses aryal gRkht Jevie of thid &hBoBRRRAJHIRAL frohVBat bNfhkalhabl-Beehiblq FRyTDEr s
27a, 27b. This arrangenent of cuff nmenbers 27a, 27b enabl es the distal npost

cuf f menberenttdirhenteneinathaiethamestpsiced,/ cantpriserea phyalitp of | intthis esab®dimedr t i on

of the outlet unj 1 through t row nasal valve jn_the nas cayjty of
The subj echo SRaae it gretiinss ddnr 2t , thbviruct Senting Gt iemberot s adb
above- descrdnhgls te' @ibtalnfeHp e RM ber DI ftb VS8 rddhick® sikh, dd tefebRtesiBltes

exhal ati on breath-actuated nasal delivery device in accordance wth a

f ourt h énbadsentzert obthetdudlepurat 2hthrowghethe inarrowTiasaldellveviarthe desal cavityonfptheses a
housi ng 35, a. nosepiece 37 for fitting in a nasal cavity 15 of a subject,
and a nout hsﬂ}s gk 39 t hrough whi ch the subject exhales to actuate the
delivery device. The nosepiece 37 conprises a guide nenber 40, in this
enbodi nent a frusto-conical elenent, for guiding the nosepiece 37 into the
nasal cavi tQpayétiathefsthsj deliverandbvie cutthetsanR0asinfor the flooveetiekéribedi figst
substance into the nasal airway of the subject. In this enbodinent the
nosepi ece $MIENe | aceable unit. In this embodi ment the outlet unit 41
conpriggs a delivery channel 43 which is in fluid comunication with the
nmout hpi ece 39 such that an air flowis delivered into and 25 through the
nasal ai r wadligwes tldets 6] Bbstran ax leahasticon biptht-tusejoastl ddliverygketibe in

nout hpi ece 39, .and a nozzl % 45 for deliveri nﬁ substance into the nasal
cavity of tayeordanfs;vaith a fqusthembodupey gf eiteeRENKGE e 45 i s di sposed in the

del i very channel 43 co-

The delivery device comprises a housing 35, a nosepiece 37 for fitting in a nasal cavity
15 of a subject, and a mouthpiece 39 through which the subject exhales to actuate the

delivery device.

The nosepiece 37 comprises a guide member 40, in this embodiment a frusto-conical
element, for guiding the nosepiece 37 into the nasal cavity of the subject, and an outlet
20  unit 41 for delivering substance into the nasal airway of the subject. In this embodiment

the nosepiece 37 is a replaceable unit.

In this embodiment the outlet unit 41 comprises a delivery channel 43 which is in fluid
communication with the mouthpiece 39 such that an air flow is delivered into and
25  through the nasal airway of the subject on exhalation by the subject through the
mouthpiece 39, and a nozzle 45 for delivering substance into the nasal cavity of the
subject. In this embodiment the nozzle 45 is disposed in the delivery channel 43 co-
axially with the same. In this embodiment the nozzle 45 is configured to provide an
aerosol spray. In an alternative embodiment, for the delivery of a liquid, the nozzle 45

30  could be configured to deliver a liquid jet as a column of liquid.



axially with the sane. In this enbodi mrent the nozzle 45 is configured to
provide an aerosol spray. In an alternative enbodi nent, for the delivery
of a |iquwa,03s1nozzl e 45 30 could be configured to del iPceABe/d3d3pui d | et
as a colum of liquid. WD 03/000310 P@T/1B02/ 03034 19 In this enbodi nent
at least the tip of the delivery channel 43 conprises a tubular section of
a flexible, f Jhd : ] o) i t he
mater al | o el inkor GElcn P ip SRS by LlhwoRl R el SRR tBos! 17
t hi s enbodi sfenflexdblel pefdratilp ecsilignt,ahatehia. dela prefeyred kabodimeh8 theanateriblaper i ng
section which narrows to the distal_ end thereof. The delivery channel 43,
in having aCHERPEWRasgCs malsaial, suchyas siligene FIbbEE.i on, to expand the narrow
nasal valve of the nasal cavity of the subject. In a preferred enbodi nent
t he delivery channel 43 has an elliptical section, preferably an oval
section.5 10nl thisserpbadimentest leadvahié nipndf thh eletiuéry ethanmsl t434Hasi & taperihg et t 0
extend at | east about 2. c f erahl t. | east. about. 3 ¢m. and nore

pr a . §
pref er abl y VRGHRABOWE tothe ﬁstt% e&%&tﬁe - dibg deliyssy changeldds in havigg @ pagewinge

subj ect. 1512 aReseRiRERioh! 1d bdiarme HROLORZPLaILE BP e il WlligBAHR! 47

for fitting tn the nasal cavit t he subj ect. is e e at
| east one cuwbfectredberpréféried embodindnt ¢lnd deliveng ehannki 45 hias anlelliptivabieetidn,

all ow for insJ_egaﬁ?y)n into the nasal cavity of the subject and, on

i nsertion, RE&Y: FOYD SEdOBt the required position in the nasal cavity, in
which qposition the outlet unit 41 is correctly positioned. Wen so
positioned, the at |east one 20 cuff nenber 47 provides for the expansion
of the nar rlow prefealed ealbedinent teeutiasadit 4 Ris doyfiguietiéo setahd adeqt abdig 2au,| et
unit 41 in th sal_cavjty, and the positioning, in particular the,

direct i on, BFICEHEY et EbaH: 3 and Atk orafeiably feomy pbgut gf e i alzau P e infon
this enbodi . ne cuff menber 47 conprises a sponge nenber,
here a foarrt:;{fgni;\Ltfl aiepsllﬁyﬁ}féﬂrllee&%hcgrnati ve enbodi ment the at |east one cuff
menber 47 could conprise a gel-filled 25 nenber, such as a silicone-filled

menber .
15 The nosepiece 37 further comprises at least one cuff member 47 for fitting in the nasal

cavity of the subject. In this embodiment the at least one cuff member 47 is a resilient
member which is deformable to allow for insertion into the nasal cavity of the subject
and, on insertion, expansion to adopt the required position in the nasal cavity, in which
position the outlet unit 41 is correctly positioned. When sov positioned, the at least one
20 cuff member 47 provides for the expansion of the narrow nasal valve in the nasal cavity,
the sealing of the outlet unit 41 in the nasal cavity, and the positioning, in particular the
direction, of the outlet unit 41 in the nasal cavity of the subject. In this embodiment the
at least one cuff member 47 comprises a sponge member, here a foam member. In an
alternative embodiment the at least one cuff member 47 could comprise a gel-filled

25  member, such as a silicone-filled member.

In this embodiment the at least one cuff men‘lber 47 is configured such that, when
inserted in the nasal cavity, the outlet unit 41 is directed at a lower region of the nasal
cavity of the subject. In preferred embodiments the at least one cuff member 47 can be
30  configured to direct the outlet unit 41 at any region of the inferior meatus and the

inferior region of the middle meatus, whereby substance can be targeted in particular at



In this enbodi nent the at | east one cuff menber 47 is configured such that,
when inserted in the nasal cavity, the outlet unit 41 is directed at a

| ower regWwoOn3m003the nasal cavity of the subject. In pref@CrTado2zmbiadi ment s
the at | east one cuff nmenber 47 can b 30 configured to direct the outl et
unit 41 at any region of the inferior neatus and the inferior region of
the m ddl e gEaliSer WRET ER¥hS HAS HRNSRNGRI 208 titl 981EH the shRifol G4 ofthe O
03/ 000310 PCT/1B02/ 03034 20 the inferior nasal concha, and the adenoi ds
and tubal ogiplarynx.the superior region of the epipharynx. Regions in the
nasal airway adjacent the inferior neatus and the inferior region of the 5
m ddl e neatus represent the regions in the nasal airway which provide the
path of | eagdojodd AWhE Gadat bhes aajgeérﬁttﬁ@ BifSHor MEdit Sad Skl iRRriBARorSBf Y%
systens, the delivery is such® that the delivered substance flows al ong the
fl oor of5 thwiddismkatoawiprgseninihe hegities ingbeihasat hiawvay whishqubrateatheepattoef leasit
reach the enoi ds or the_tubal ia. 10 In this enbodi nent, the at | east
one. cutf e reasashetteouh. | B3 st wiel Sy RET B PelGeE foishoa,

whi ch i's coffi @unesverstr SRRt LAGHS S18Hg R Boor 3P ehel MASAIRBYitP RS tHE besuftthatupPPEr
region of the nasal cavity of the subject, the at |east ‘one | obe 54 acting

to force thbe sdstinee dech rfdt caach thefaslehaids ar the dvbapagtia. def i ned by the inferior
nmeatus and the inferior region of the mddle neatus. The achi evenent of
such a flow path, allied with an 15 optim zation of the particle size

di stribut i of.thREMHolERerk AR at3eHGRE dAE BEMbES ROk 1eRWBRE RBES4C

he
delivered to sites in the inferior neatus and the inferior region l(il;(%ethe
m ddl e neatsisgle lobet fd,swhithdslicoefiguredeuclt as tmsktendentoyfdd themdbsr obbEruciprmpr i ses
a single annular cuff, 20 nber whj ch i.s disposeqd about the qutlet unit
31" 1h an dHEPer TREIORY (it AR of e SbePle HSiet SRR g berhRne 4o TRiet
comprise a phiyrall 181 f 15 dAndd b thePlrfferil i
outl et uni td%.ll. gSﬁ%e éc(e)llq(?\{]/eary I ce lillljrth%:r con%r?qrgrggaﬁgggﬁtgg%gaﬁlg%%guppl y
uni t 49 f orregiehiofethe ngiddizt seeds. diizeschidvemestubf sadhce flown phthi alliedbwidh rmnt an
aerosol canister for f@Iel ivering. rret,er,%d_ . )

15  optimization of the particle size distribution, provides that a much larger fraction of
substance can be delivered to sites in the inferior meatus and the inferior region of the

middle meatus.

In this embodiment the at least one cuff member 47 comprises a single annular cuff

20 member 47 which is disposed about the outlet unit 41.

In an alternative embodiment the at least one cuff member 47 could comprise a plurality

of cuff members 47 which are disposed about the outlet unit 41.

25  The delivery device further comprises a substance supply unit 49 for delivering metered
doses of a substance, in this embodiment an aerosol canister for delivering metered
volumes of a propellant, preferably a hydrofluoroalkane (HFA) propellant or the like,
containing medicament, either as a suspension or solution, which is fluidly connected to
the nozzle 45 to deliver substance from the nosepiece 37, in this embodiment as an

30  aerosol spray.



vol unes of a propellant, preferably a hydrofluoroal kane (HFA) propellant or
the like, containing nedicanent, either as a suspension or solution, which
is fluidwowssnestied to the nozzle 45 to deliver substan®eTB®3DHe

nosepi ece 37, in this enbodinment as a1 30 aerosol spray. WO 03/000310
PCT/1B02/ 03034 21 In this enbodi nent the substance supply unit 49 is a

mul ti - dose ity &bodiaks tvtﬁélsﬁgst&ceghg@gh{nwwis Vel egsed ?orO&elﬁrHﬁf gnce.

I n anot her enbodi nent the substanc unit 49 coul e a single-dose
uni t for deblimabity ofymatesédhddses wE selrsghcelode andtheudsbaiiment 1ﬁe Thisstaeh suppige

supply unit 49 t hi.s enbodi nt by, |. oadi_n a resilient
el ement , anﬁlf‘}éc‘fq}ﬁ‘i:g gS]ﬁlgEa‘i) &W%&t%l}v‘?rg’rgeaﬁ ¥ﬁ§?ﬁ35’f {5 when
tri ggered, rel eases the resilient elenent and actuates the substance

supply unit 49 to deliver a netered dose of a substance through the nozzle
45. 10 I5n tTHacssubstbod snnpply united St is ipgﬁgpmma&ddaa'\m 'tlﬂmﬁiﬂzodimenbbpf logdingd regli@ause

actuation of the su uni.t 49 on genge n.of a predetermned
flowrate tﬂ‘?‘Bﬁf&ha’? &r?ftﬁé‘%‘?iﬁﬁglrelﬁ??e IP?F%Q-Wé @h“g‘e)él‘fhﬁ%ﬁ’ﬁlggﬁ
trigger ne I a&lﬁ?}.}

subst ance gﬁ%g%%%lgﬂrteﬁg%ﬂtgﬂageerﬁg@gt%ﬁ%fﬁlg s|ﬁ(§1rgée{§ﬁct er ﬁ’egﬂgﬂg;@uﬁw\%mptﬁhl n
the del i vengterdalosebf @ Substancathfeurghties nenzteoth. mrent t he trigger nechani sm 51

could be configured to cause actuation of the substance supply unit 49 on
generation of either one of a predeternined 20 flow rate through the

del i veryy chANE! i ied: M SHBIE HLARH A 57 | &g fBkohesY e

channel In a ternative nent e su tance supp y uni could
conpris e a substhac stipply vahétl 49ver genpratipn of mpmdet’ermuhcaﬂow rhie qhriodglglei detraty punp
or a powder _delivery punp, which 25 delivers netered doses of a substance
on actuati Aot . In another alternative enbodi ment the substance
supply unit 49 could conprise a dry powder delivery unit which delivers
net ered doses of a substance, as a dry powder, on

In another embodiment the trigger mechanism 51 could be configured to cause actuation

15  of the substance supply unit 49 on generation of a predetermined pressure within the

delivery channel 43.

In a further embodiment the trigger mechanism 51 could be configured to cause
actuation of the substance supply unit 49 on generation of either one of a predetermined
20  flow rate through the delivery channel 43 or a predetermined pressure within the

delivery channel 43.

In an alternative embodiment the substance supply unit 49 could comprise a mechanical
delivery pump, in particular a liquid delivery pump or a powder delivery pump, which

25  delivers metered doses of a substance on actuation thereof.

In another alternative embodiment the substance supply unit 49 could comprise a dry
powder delivery unit which delivers metered doses of a substance, as a dry powder, on
actuation thereof.

30



actuation thereof. 30 WD 03/000310 PCT/1B02/03034 22 In yet another

al ternative enbodi nent the substance supply unit 49 could conprise a

nebul i zerwatiobo3del | vers nmetered doses of a substance, asPan/IBer@G83 spray,
on actuation thereof. 5 Operation of22the delivery device will now be
descri bed hereinbelow with reference to Figures 15 and 16 of the

acconpanyi ng i a¥hiigSaltdRelce rein%dhﬁerg B 6 fbstmce }sﬁ}f‘plif‘ QRRPULESIP Cotnprikd HSt

inserted into a nasal cavity of a subject unti he gui de nenber "40 abuts

t he nar es afebthzer ndstlr ddlivestmethied opmiafta subsganbiesssadn @mokodsprayl, ot dvenationh| et
unit 41 extends.about 2 cminto the nasal cavity of the subject, and the
mout hpi ece BYPS gripped in the lips of the subject. The subject then
begi ns to exhal e through the nout hpi ece 39, which exhalation acts to close
t he oropharyngeal velum of the subject and drive an air flow through the
delivery 1@pahtamned théJletivery hlevisatwilltnawmnbe ddscribed hbreirtbeloa withl efergassong
into the orhe nasﬁ] C‘ﬁ%\tg ar ound t.heﬁga(r)steri or margin of the nasal septum
and out of TEEFHIhaRd haehihe AcqAnRANYIng JIAIRES- achi evi ng a bi - di rectional air
fl ow t hrough the nasal airway of the subject. In this enbodi nent, when the
flow rate devel oped through the delivery channel 43 20 reaches a

pr edet er m rikafewviak ue Figune 1 cheassepmee B@ns first fiserted intd goasad davity affd matijectt he

orat ¢ ATk atBl et S Bl R S R Mo PR
embodi mpnt {1 heufig! 63FQ1 SRGIRNMLSM é%agﬁﬂﬂodthé%agéli %g/ﬁs,gg fﬁg Séugjglcg%arﬁy on

of a predeterm ned pressure In the Ivery chan OW Nng

exhal at i on,motthpincihisigeippedth the lipebths subjecid t he nosepi ece 37 wi t hdrawn
fromthe nasal cavity of the subject. In one enbodi nent, where the delivery
device is a single-dose device, the device can be

The subject then begins to exhale through the mouthpiece 39, which exhalation acts to
close the oropharyngeal velum of the subject and drive an air flow through the delivery
15  channel 43 of the outlet unit 41, with the air flow passing into the one nasal cavity,
around the posterior margin of the nasal septum and out of the other nasal cavity,

thereby achieving a bi-directional air flow through the nasal airway of the subject.

In this embodiment, when the flow rate developed through the delivery channel 43
20  reaches a predetermined value, the release mechanism 51 is triggered to actuate the
substance supply unit 49 to deliver a metered dose of a substance to the nozzle 45 and
into the nasal cavity of the subject. In the alternative embodiment the release
mechanism 51 could be triggered on the generation of a predetermined pressure in the
delivery channel 43.
25
Following exhalation, the mouthpiece 39 is released and the nosepiece 37 withdrawn

from the nasal cavity of the subject.

In one embodiment, where the delivery device is a single-dose device, the device can be

30  discarded.



30 discarded. WO 03/000310 PCT/1B02/03034 23 In another enbodi ment, where
the delivery device is a multi-dose device, the device is ready for
further uwe oBobd3owi ng prim ng of the substance supply uni PCF3BOV(303
preferred enbodinent, where the noseli ece 37 is repl aceabl e, the nosepi ece
37 can be replaced wth a new nosepiece 37. 5 Figures 17 to 19 illustrate

an exhal at i]ﬂ%@{h%@%ﬁ&b it Sehen@ ! deﬂ%xgvc%%ée%g' tilddse g&&l % & O?&nﬁ ish a

fifth enbodi nent o e présent 1 nventli The Ivery
enbodi nent tesdyier yurshamvise foltogvitg pndmhg vﬁhhy sdestarce sopply it 400 In a preferred

above-descri fourt odi nent n_order to avoi d unnecessary
dupl i cat i orf® bfes%lra@gtc ?‘B‘Eﬁin;g‘ﬁ TIOgRiSpet elSdFE P@PBL?@Q? RSEPiCte S 163 b Badased

detail, w tfghhkew ~signs designating |ike parts. The delivery
devi ce of th]i S enbélggﬁ %giffers fromthat of the above-described fourth

15 enbodi ment only in the configuration of the outlet unit 41 and the at

| east one ff er, 47. In this odi nt the a st one cuff nenber
47 is confi'geMEd Yulh 1t9hé} ustrgige qxﬁgb QT BT ?’%atﬁ(i’l CQ@}VFW Jevicpdn

subj ect, t%c&{dgﬁ&twﬂﬂ{lhhﬂﬂjﬂﬂ%dﬁlé’rﬁ%fﬁféﬁ fihﬁlrélﬁ region 20 of the nasal
ed

cavity of the subject. In a preferr |rrent t e at least one cuff
nmenber 47 can be configured to direct the outlet unit 41 at any regi on of

the mddl e us and .the_ infer regi.on of t esu erior neatus, vvhereby
subst ance cHf @%W@{ya gdteat #HS ﬁla%@mﬂn s &%ryt%@ irehef thene

si nus ipfu S c?mﬂ% egi on
of the ?aszrh@b gge%%lg?(g(f:&é{?@ % ﬁnerﬁ %1 g‘tl%?}aﬁat% %{6![%% 3%3%‘?4 g{l&?g{ﬁc ha,
with the siofulesdripftiongdoniy Iﬂnmdﬁlfetbnbésewﬂl brudesosbddainrderi kb st lilegrefddence Signgs  of

the main pat hol ogies in many very common di seases, such as chronic
sinusitis, designating like parts.

The delivery device of this embodiment differs from that of the above-described fourth
15 embodiment only in the configuration of the outlet unit 41 and the at least one cuff

member 47,

In this embodiment the at least one cuff member 47 is configured such that, when
inserted in the nasal cavity of the subject, the outlet unit 41 is directed at a middle region

20  of the nasal cavity of the subject. In a preferred embodiment the at least one cuff
member 47 can be configured to direct the outlet unit 41 at any region of the middle
meatus and the inferior region of the superior meatus, whereby substance can be
targeted in particular at the middle nasal concha, the sinus infundibulum and the sinus
ostia.

25
The middle meatus is the region of the nasal cavity located under and lateral to the
middle nasal concha, with the sinus infundibulum and the sinus ostia representing the
sites of the main pathologies in many very common diseases, such as chronic sinusitis,
which affects about 10 to 15 % of the population and has no FDA approved treatment,

30  and nasal polyposis. The only known treatment of these conditions is the application of
drops during a rigorous and complex procedure involving severe neck extension and the

so-called “Mecca” position. As will be appreciated, however, owing to the complicated



whi ch affects about 10 to 15 % of the popul ati on and has no FDA approved
treatnent, 30 and nasal pol yposis. The only known treatnent of these
condi t i or&0i08/0043¢0 appl i cation of drops during a rigorousPaRdBeEIIpIdex
procedure invol ving severe neck extem®i on and the so-called "Mecca"
position. As will be appreciated, however, owing to the conplicated WO
03/ 000310 RGH/ : Jo-TWal p ' IS
Very poor . o b et oo g OOl RS P Wor L RRER bl B far us
subst ance tipefifdriive irede¢lorriog stbstannaathisoagioh pf tHemasdlicgvignbodi ment t he at

| east one cuff nmenber 47 includes upper and | ower | obes 54a, 5 54b which
are configured such as to extend into, and thereby obstruct, respective

ones of tNg KiRREfboMED: TS 14:800RNS O e P& 47Gi§@l¥1flgﬂlﬂ;ptgfl?lgﬂo%ﬁo%??}5@£t’

the | obes 54a, 54b acting to torce a delivere ow a tlow path
def i ned Sby 34bewhichl cireecorefmuesl sl as tdextend erto,candrtberieby obdtrich acspeapitre aies
nmeat us. The fgﬁhi evenent of such a W t h optimz

| ow path, . allied a ation
of the part3cte "BP%e g)t“fef Bﬁﬁ‘?%gn?i:t @Fd@?%‘e%av’c%é’ﬂc ﬂge serty %3@?681@4% rségt i on
of subst anca‘nctiﬁ%gb fg?céig heTKREGOASW S ESIR?Y 4 Bo tﬁm%e@t%ﬁ% gfidcﬁg thebhE and

inferior regi the mddl e neatus. Operation Ivery device is
t he sane ashé arfetidreregivovodtliesupeiibeniedtosir The achityaedieneof suchm fow paths aligdt o 22

illustrate an exhal atjon breat h-actuyated nasal .delivery device in
accor dance ‘Wi% 0O IRIZRt gcfh?réﬁftl S’tzﬁe&ﬁ‘ir’gg‘é?% PRVidas ithat. 2 TReshglargsier y

devi ce 1of tdy s 'ﬁgﬁge' - S H : t LV, i e 20
above- gscr%ggﬁ;gg%?% enb%% %E%l}%gér?dioﬁﬁg ?nitﬁggg gJéI!F @%%%%ddﬁﬁnﬁg%éogs ary
dupl i cat i onregiof ofléianiddid meatuonl y the differences will be described in
detail, with like reference signs designating |ike parts. The delivery

device of this enbodinent differs fromthat of the above-described fourth

25 embodi meghe Ay denink NE:IRRR lddoatis O Olartd' s Otk B #YvE-adl: B follfin "

| east one
embodiment.
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Figures 20 to 22 illustrate an exhalation breath-actuated nasal delivery device in

accordance with a sixth embodiment of the present invention.

The delivery device of this embodiment is very similar to the delivery device of the
20  above-described fourth embodiment, and thus, in order to avoid unnecessary duplication
of description, only the differences will be described in detail, with like reference signs

designating like parts.

The delivery device of this embodiment differs from that of the above-described fourth
25 embodiment only in the configuration of the outlet unit 41 and the at least one cuff

member 47.

In this embodiment the at least one cuff member 47 is configured such that, when
inserted in the nasal cavity of the subject, the outlet unit 41 is directed at a superior
30 region of the nasal cavity of the subject. In a preferred embodiment the at least one cuff

member 47 can be configured to direct the outlet unit 41 at any region of the superior



In this enbodi nent the at | east one cuff menber 47 is configured such that,
when inserted in the nasal cavity of the subject, the outlet unit 41 is

di rect ed WD oaos3peri or 30 region of the nasal cavity of Pha/BW3est. In a
preferred enbodi nent the at |east oneScuff nmenber 47 can be configured to
direct the outlet unit 41 at any region of the superior WO 03/000310

PCT/ | BO2/ 03@84tus, 2ad 1B phiRulad Pebvide RATHd @tbefihg BY ¢ @Pedi@ ndsiiecohakdgitd 1@ of

t he superior nasal concha and the olfactory region. The ol factory region
is | ocated ¢lfactdreregigreri or region of the nasal cavity and typically 5 has
a surface area of fromabout 4 to 6 cn2. The olfactory region represents
the only region where it is possible to circunvent the bl ood-to-brain
barrier (BBRle alfbt@abhitn i€ WTALAIIL I Qipekibt egidiCotE St Al ARhnd tyHichily CSF)
and the brain. Such delivery is necessary to enabl e effecti've tréeatnent of
neur ol ogi cdlasdi swtsegreagfdhomabaitzhts frem’s Therdfaptork repamteprasente dlse pnly
psychiatric_di seases.and intracerebral .infecti.ons. .10 The ctqr egi on
i s reached T#I8 er?létr'rséwsgf’]leﬁf) Ioﬂrﬁgmﬁ%rgstgﬁg Ogﬁ8§t¥ﬂ8 &’érfqr\ﬂgbﬁl&fﬁ tance
to this regoMiniuficatRn RasShE! @rabddsphalXiugd (OIFNARE khedBlalY €130cR YR1iEF - is! N
exi sting nasal spray systens, substantially all of the particles aré far
too | arge tuscpwmew toldhapler efirghive Msatpent af asutolpgicandiseasoat sush asi Alzheiner’s

ol factory regi-pn.. | ndeed, such .spr.ay. syste are speci.fj.cally designed to
del i ver paraf“gcq)aggnﬁoé\/? %éaﬁﬁ pé??‘é’r‘@b‘%&f?%t%@%ﬁng Cerﬁt?rg]éf‘tqp{l?%n 10 min order
to conplgy with the FDA requirenments which require that the maxi num
fraction of particles having a dianmeter of less than 10 mbe 5 % of the
total fractheoolfactory rcgiasds réashed Hirgughevariove sbnliké passhges,anditbe elelivery vofl um
is not cl oseg, as 20 woul.d be the se.where. a su jei:t i nhal es through the
nose as preSRFPRREGOHYS reElen Fap POSS'E? w5iRg Edstingnash Ay SEYIRS of | ess t han
10 mcould escape fromthe nasal cavity and be inhaled into the lungs. In
addition, in existing nasal spray systenms, the flow characteristics of
particl es IaExcéhgwesaddpiapispsteths snbgaitiallpalltof tar partides swifteto large naphss
delivery throu

%5 -1 ou%ﬁ| tlgeh %as%glg?eséaig%%mmunication with the olfactory region. Indeed, such spray
systems are specifically designed to deliver particles having an average diameter of
greater than 10 pm in order to comply with the FDA requirements which require that the
maximum fraction of particles having a diameter of less than 10 um be 5 % of the total
fraction. The reason for this requirement is that, where the velum is not closed, as

20 would be the case where a subject inhales through the nose as prescribed for delivery,

particles having a diameter of less than 10 pm could escape from the nasal cavity and be

inhaled into the lungs.

In addition, in existing nasal spray systems, the flow characteristics of particles
25  delivered into the nasal cavity are not suited to enable delivery through the passages

communicating with the olfactory region.

Furthermore, the sniffing action by a subject during delivery causes the particles to be
drawn into the inferior and middle regions of the nasal cavity, where the flow resistance
30  is the lowest, with only a minimal fraction, if any, of the particles being delivered to the

olfactory region.



comuni cating with the olfactory region. Furthernore, the sniffing action
by a subject during delivery causes the particles to be drawn into the

i nferior WOWM3M0VEHH e regi ons of the nasal cavity, where th@CiliBe/e3ed st ance
30 is the lowest, with only a m ninal26fraction, if any, of the particles
being delivered to the olfactory region. WO 03/000310 PCT/1B02/ 03034 26
I'n this emhgdhi@eBlbodieRNGHEARENS REWOhe VBRNY & S¥lVeR, S8 b}?/tﬁﬁi&irfgnﬁoth

optim zing both the particle size distribution so as to include a |arger
fracti on ofthspaitickr sjzardistcibetson st yapitoaintdé s langer afrgedioni efl smaliez epasficlesss
than 10 m and the aerodynanjc .delivery copditions, the delivery. gevi ce
provi des  YDCHly BRVBEd PE g | Figery logs aBsIaiEL 6 feaasogioRie S V§&gi on.

Such 2 de iogfakioh £ hO ety DRt oD HEKIAUShY 1hPERedHE Bl a) bIIEBAREN e

recogni sed by the present applicant as providing an 1| nprov

devi ce &nd olfdedorywsgyonreSuvhch ddlivetyhieginentesdiotpravidusty adenlkaash, ankhdsdizen54 of
the at | east one ff menber 47 |.s 10 configured such as to extend into,
and t her ebﬁe?P@éltsFﬁgﬂ the proveEt qp@é%}ﬁ a5t Prowidingg 43 IMPEKFrt felent Hevistspect
the at |easi.y; 54 acting to force a delivered flowto followa flow
pat h defi n?ghg%tr%égﬂésauperi or neatus and in particular the ol factory region.
The achievenent of such a flow path, allied with an optim zation of the

particle size . distrjbutign, provides that a} much | arger fraction of .
subst ance darihisecraedipenictier s least e lobe S qfhibe i Jeast one rudl embgr 4/ nis

articylar I 1LOR.; j el j.yery devi [ he
Care a0 o PHRERh AEHE gL 18 BT ppShT Attty CPLKEE0R rTe xBsdy g
i Il ustrat e canteshilkatbjec, theamldastaaiclabest aamalto date u eelveded flow to ollow a

accordance with a seventh enbodi pent of the, present invention. The del|ivery
devi ce conptav@athadetigdjbygths superios gaeatisernd Brparfeulay the; olfpctory segersailbgavi ty

of a subj egatchifg&g%r?ti W%&pheﬁ&g T, MIRLO Ryt afi o iS5 66 the RS o128

actuate th very devi ce.
distribution, provides that a much larger fraction of substance can be delivered to sites

15  inthe superior meatus and in particular the olfactory region.

Operation of the delivery device is the same as for the above-described fourth

embodiment.

20  Figures 23 to 26 illustrate an exhalation breath-actuated nasal delivery device in

accordance with a seventh embodiment of the present invention.

The delivery device comprises a housing 55, a nosepiece 57 for fitting in a nasal cavity
of a subject, and a mouthpiece 59 through which the subject exhales to actuate the

25  delivery device.

The nosepiece 57 comprises a guide member 60, in this embodiment a frusto-conical
element, for guiding the nosepiece 57 into a nasal cavity of the subject, and an outlet
unit 61 for delivering substance into the nasal airway of the subject. In this embodiment

30 the nosepiece 57 is a replaceable unit.



The nosepi ece 57 conprises a guide nenber 60, in this enbodi ment a
frusto-conical elenent, for guiding the nosepiece 57 into a nasal cavity
of the suP@dP03and an outlet wunit 61 for delivering sub®rCanBe/i3nido t he
nasal airway of the subject. In this 2nbodi nent 30 the nosepiece 57 is a
replaceable unit. WO 03/000310 PCT/IB02/03034 27 In this enbodiment the

outl et uni ti&lisCABYdIE&TR the S@1e: Ylﬁft%l%g{cf)?ﬁés Qaelw&dnﬁel' 43 Mli\‘lg in fluid

comuni cation with the nouthpiece 59 such that anair flowis |vered
into and tdomuoghcition withathe anowbpiecd 59 vacls tlivt et alorﬂo@whsaklalhvemd mtotdmd

subj ect through. t nout hpi ec 9, and, a no e. 65 for del.iverin
sublstance ttgrq%ﬁh tﬂﬁs‘%ﬂsa}aﬁ% gft%f)h%l% 0519[5‘] iamloﬁ Phitke sHyed et

nozzl e 65 igogthiResed, bild bheoAR! 6y ¢ dORRANEIsuBFark@-to Akt Hab aW Fh eSane.
In this enmbodi nent the nozzle 65 is configured to provide an 0SO

spray. I5n amubpkt ekmttis embedibedi themozzledsS tshdispbeed irethe defliveryl ¢hanneﬂ 63 tre
nozzl e 65 co onfi e el.iver a liquid |et a col um, of
liquid 10 W{yh'f"gﬁéﬁr% %Eﬁl‘?g]r‘ “’gﬂgméﬁf‘t tha ]?OZ%% g% W&%Wdctﬁdﬁf"é‘éetaﬁ t he
housi ng 55, cRQ0Esdty. B QY hRGHatRY ntidagxéd! Forqpél@éwag» ofSHR ﬁ%&%@hk%\ﬁ for
the positioning of ‘he outlet unit 61 in the nasal cavit t he subject,

as W || be aebthd dredigiuredrtodelive pdiquidiet & andndtmowof liquidn al ter natl ve
enbodi ment the outlet unit 61 could be fixed to the housing 55, and the 15
nout hpi ece 59 instead novably coupled to the housing 55, here as provided

by a flloexifgl @iscOHRdif8nt B ThiIBSuliP 62lik W¥ably &Jﬁﬂ]eﬂ%' n%qﬁg}lﬂg ak he Qutlet

unit 61 in the nasal <cavity of the subject. iIs e t "at | east
the tip of p:rbetddbby u dleyibdheoupbhg,GBcle mralbﬁsfoathaﬂnsitmmrgeaﬂth@nuﬂezﬁlnﬂf61a
fl exible, eferaggégre5|llen mat er referreﬁ enbadi nent the

mat eri al .smé by of thesy JF&%&W%IL% %ﬂsm if mgre detetl bsreanbelgyper . 1 n

this enbodinent at least the tip of the delivery channel 63 has a tapering
section which narrows to the distal end thereof. The delivery channel 63,
in having dnnaritemiatige edbodimpat the aatlet,unitr6 li coakt e fixed tb ehekpaing Ishandiehier ow

nasal val ve of the nasal vity. of t subj ec In a_preferred enbodi nent
the dellPverPohpigse o G@Stﬁé‘g mayagly| pos inafo §}§ci1?‘b%‘lg 535, here as provided by a

flexible coupling, such as to allow for the positioning of the outlet unit 61 in the nasal

cavity of the subject.

In this embodiment at least the tip of the delivery channel 63 comprises a tubular section
20  of a flexible, preferably resilient, material. In a preferred embodiment the material is a

semi-soft plastics material, such as silicone rubber.

In this embodiment at least the tip of the delivery channel 63 has a tapering section
which narrows to the distal end thereof. The delivery channel 63, in having a narrowing
25  taper, acts, on insertion, to expand the narrow nasal valve of the nasal cavity of the
subject. In a preferred embodiment the delivery channel 63 has an elliptical section,

preferably an oval section.

In a preferred embodiment the distal end of the outlet unit 61 is configured to extend at
30 least about 2 cm, preferably at least about 3 cm, and more preferably from about 2 cm to

about 3 cm, into the nasal cavity of the subject.



preferably an oval section. In a preferred enbodi nent the distal end of the
outlet unit 61 is configured to extend at 30 |east about 2 cm preferably
at | east wWbwawoBdicm and nore preferably from about 2 cm PET/IBMNIN343 cm
into the nasal cavity of the subject.28WD 03/000310 PCT/1B02/ 03034 28 The
nosepi ece 57 further conprises at |east one expandabl e cuff nenber 67 for
expansi on iThe hesapisal ST dirithey @imprives swllpactonel expahdable rbffdmemiber tefat

| east one cuff _nmenpber 67 conprises an.inflatable nmgnber. 5 In this

enbodi ment XREIIAD [efistnasecaptiy PT Hengibiect 7 Iy diis gmppdiment Gientidsashenesudli ¢ h
the deli t ir fl ted by th bj ect
e e 'Vgﬁ%ﬁ?@ﬁgﬂﬁ%ﬂgﬁes*Pﬁﬁﬁgﬁbrﬁﬁnﬂﬁr ow generate y e subject on

exhal ati on nout hpr ece acts to inflate the at |east one cuff
menber 67. In an alternative enbodi ment the delivery device could include
a separatelgunp unit_for inflating the at |east onpne cuff nenber 6

7
subsequent ndhisiembodiment thed 1past epe eelf mpmbes 4 13 o flyid copmpmigatien vaf®gi ment

subsequent r b i i i .
mout hpi ece ‘%gve'&na%ﬁjlﬁg E?}’bg@f?{ﬁgi? H?ﬁagr gtg " g%’;({{s}?é tg&ngggﬁ%};y u?rr)wtk%gé)%l %&allaélogn
i nfl at abl e thnigkrtheimhelthpisce tHfdeat wdindiateetisadtaleas roneyciufh enchwbier &7t . Id Anan

alternative enbodi nrent the aﬁi | east one, cuff 15 nmenber 67 could be
i nfl ated orplicHtivg caphodipens 7the deliyeny Jdeyicegequid dprudeo A rseparalsorymp giit o5 t hi s

enbodi nent . . I i exihl. l_ogn

el enent - whi B e NesCPHE, Gl neliBERT aREeTBPI) S0 MBS REC,
channel1063, inw prferiel @nitodingas sulsseguent td, prefshely @ regwhbatd, eghstidnh@iraughease
of pressure fromthe delivery 20 channel 63. In the alternative enbodi nent,
where t he dhe moadpiesgd%cuff nenber 67 is inflated by a separate punp unit,
the at | east one cuff nmenber 67 could equally be deflated by the
evacuation of gas therefromusing the same punp unit. In one enbodi nent the

at | east ori@ thisfdmisrtitbedt g at abtoresuiff nsmbar 6234 hn @iflatdddd heaiber 2Bidhl gment
which is inflated by the generation of a pressure in the delivery channel
63, with tinBatsd onexhalatipebythesubssihdp ag 2ltewplivembedimentibe gt leagtpap cufl

def | at el% COrHIningéJrr(??t cio%'d Qeninhgﬁd on the nosepiece 57 being located in the correct position.

In this embodiment the at least one cuff member 67 comprises a flexible balloon
element which is inflated by the generation of a pressure in the delivery channel 63, with
the at least one cuff member 67 deflating on the release of pressure from the delivery
20  channel 63. In the alternative embodiment, where the at least one cuff member 67 is
inflated by a separate pump unit, the at least one cuff member 67 could equally be

deflated by the evacuation of gas therefrom using the same pump unit.

In one embodiment the at least one cuff member 67 could comprise a resilient balloon
25  element which is inflated by the generation of a pressure in the delivery channel 63, with
the at least one cuff member 67 returning to the original, deflated configuration on the

release of pressure from the delivery channel 63.

In another embodiment the at least one cuff member 67 could comprise an inflatable
30 sponge element, in one embodiment a foam element having an encapsulating sealing
layer, which can be compressed, in this embodiment by evacuation, to adopt a compact

configuration to allow for insertion into a nasal cavity of the subject and inflated, in this



rel ease of pressure fromthe delivery channel 63. In another enbodinent the
at | east one cuff nenber 67 could conprise an inflatable 30 sponge

el enent, WO oofen3embodi ment a foam el enment havi ng an encap®alraBizigoseal i ng

| ayer, which can be conpressed, in th9s enbodi nent by evacuation, to adopt

a conpact configuration to allow for insertion into a nasal cavity of the

subj ect antkididtAthy b ﬁlg Sthé/\@a Q03 HBwPlol/ thBdt iRk of R g’fh?t%ieﬂiﬁ% nt by

br eaki ng t he vacuum to al I ow for é introduction of a gas In
por ous st r qusestnfcuub@fshma}gmgeledmmm Ih rone reentexdbnetit maolh asenfhmembef 67

menber d be [n.se tive fluid cq ni cati on th the atnmpsphere.
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comuni cat i Qin W & biienisie|d7VeduYd %e qg%@ﬁ@ﬁveﬁﬁuldvmﬁﬁﬁﬂlcétﬁﬁ RAit Stﬁé' ldelive

devel oped in the delivery channel woul d assist In e inflation of the
cuff nerdbe rclﬁﬁnel 163, wherehy tler prassuvedeeipdd mette dehively dhachal d@swauld aegigtriat e

u uni t uId ed.to assrs i,n inflating such a
PUTT b Gl dfthe, s neber T LUt HemsRie amopdiens "o UrrEn fof
as therefr d
gx hal ati on %gh? ﬂr?erb usnggfﬁ%lgtrm Q?ﬂ?%gtn%? 1delrgé E%‘glog?drreﬁﬁ%gsgt gde }rﬁnlrfa }H??%ﬁl %gu fd be

triggered cmemhear GYomelphalefatig theicnff rheuvbared byi the ehacuetior efgasplaefiomn Inn t he

| cavit bj.ect . The at t f{ D di dt
noutor - suUbegEEbemERo M (IO AHIIGR: Aol eh AMERARY Uh SH5ebngage

the inngr V@i'&he?fem%@&n%? e 1ﬁﬁ¥t‘ic§ny cdid B@?ﬂ%’é@d &t the Hage celﬁ%:erm ]f]o%a ge

cuff nmenber 67, in belng expandable, provi for the expansion ©

nar r ow nasah theatoreecopositivm indlsahaselanavity obthetshiggestubj ect, the sealing of the
nosepi ece 57 in the nasal cavity of the subject, and the positioning, in
particular the direction, of the outlet unit 61 in the nasal cavity of the

subj ect . Heht q&?§orﬁr’6ﬁ%ﬁ%’9&r é7s dﬁboge@ﬁ%%régg%r &Ef”afce BP%%@H% gL esS @

single annu ar cu which™rIs about t et unit 61
such as to gy avéxensiosaalenfrgebemnet wall dfthewnesa) cavigrufahe SibjendThdet leaster
wal | of the nas cavi ty_of %he subj ect. when_  infl ated.
one cuif member 67, in being expandable, provides for the expansion of the narrow
nasal valve of the nasal cavity of the subject, the sealing of the nosepiece 57 in the nasal
cavity of the subject, and the positioning, in particular the direction, of the outlet unit 61

in the nasal cavity of the subject.

20  In this embodiment the at least one cuff member 67 comprises a single annular cuff
member 67 which is located about the outlet unit 61 such as to provide a seal between
the delivery channel 63 and the inner wall of the nasal cavity of the subject when

inflated.

25  In an alternative embodiment the at least one cuff member 67 could comprise a plurality
of cuff members 67 which together provide a seal between the delivery channel 63 and

the inner wall of the nasal cavity of the subject when inflated.

In this embodiment the at least one cuff member 67 is configured such that, when
30 inserted in the nasal cavity, the outlet unit 61 is directed at a lower region of the nasal
cavity of the subject. In preferred embodiments the at least one cuff member 67 can be

configured to direct the outlet unit 61 at any region of the inferior meatus and the



25 In an alternative enbodi nent the at | east one cuff nmenber 67 could
conprise a plurality of cuff nenbers 67 which together provide a seal
bet ween tWe odebisvery channel 63 and the inner wall of th@&CmaBedo3edvity of
t he subject when inflated. In this emodi rent the at |east one cuff nenber
67 is configured such that, when 30 inserted in the nasal cavity, the

outlet uni tinfidiok Segibd S InidhledndANE WheRBY Qilbs¥inck REn BASRLeted BVpdriicihr 4the
subject. In preferred enbodi nents the at |east one cuff nenber 6/ can be

confi gur ed the inferiercnasalheonglg, lagd thenadensids and &ubpl pgiti inrthe supenier regier phthe

meat us and thth\D 03/ 000310 PCT/1B02/03034 30 inferior region of the

m ddl e meat®E ¥ eby substance can be targeted in particular at the

i nferior nasal concha, and the adenoids and tubal ostia in the superior
region of the epipharynx. 5 Regions in the nasal airway adjacent the

i nferi o neggiensandhe mesal pitwry @gjac@gitmimriqrheeaum ol theriefetios ragepr eStet t he

regions in the nasal airwa ich provide the path, of |east  flqgw

resi st ance If”r?@ee?“ﬁ%}}ﬁ&mesﬁ%%@é‘?ﬁl 5 lﬂéﬁ%‘a@aralg‘gﬁyavh@ HE ?thtei?@a'ﬂ%ﬁ fodtry is
such that ke rEledthnte iRetefvARHhANAEH d:0Wmhel QR0 sttt 18f ddiRRrP&S&lch
cavity, with the result that ~ the substance doés 'not reach the adenoids or
the tubal dbetithe dalivered subsignenfious ateng thewoaof theamtal eaeity with thre mdselt that

includes at,l east one |obe 74, .here a. singl obe 74, which is configured
such as totE?(f’@?‘?%imF%g%e,sIﬁ’ﬁﬁeaf]hg}eﬁgﬁn%g%?rrtggfuﬁ’%?ﬁlaupper regi on of the nasal
cavity 19f the subject, the at |east one |obe 74 acting to force the

delivered flowto follow a flow path defined by the inferior neatus and the
i nferior 159nrbigieorbodiment thendt detiseomeeaanfiimemberet Zimbivdeeatdedst ofie bbhe 14 ahdre aw

path, allied w ap, optimzation of the particle size distrihution,
Drov des. ¢ roeie ohsorit SRS EPBEEHER suth o i Breat anBuf hedktyi Sttt o8
sites in tRgpePleBlondt tREREHSca of 1he shBYE&! 1Rt [B8l M 1Me T % tinB 1S fl:Ee fRAL US-
20 In thi shgjr?gogl%nent t he Sat aI{e!§';<3|1§)t or?elgjcuff r?enber 67 ceorrprilél S als? ngl e
annul ar cufdelivaedtfiow 67 follow la flewdiatip defeabdalyo tite infiricouhéatts amd thebihferior
15  region of the middle meatus. The achievement of such a flow path, allied with an
optimization of the particle size distribution, provides that a much larger fraction of

substance can be delivered to sites in the inferior meatus and the inferior region of the

middle meatus.

20  In this embodiment the at least one cuff member 67 comprises a single annular cuff

member 67 which is disposed about the outlet unit 61.

In an alternative embodiment the at least one cuff member 67 could comprise a plurality
of cuff members 67 which are disposed about the outlet unit 61.
25
The delivery device further comprises a substance supply unit 69 for delivering metered
doses of a substance, in this embodiment an aerosol canister for delivering metered
volumes of a propellant, preferably a hydrofluoroalkane (HFA) propellant or the like,
containing medicament, either as a suspension or solution, which is fluidly connected to
30 the nozzle 65 to deliver substance from the nosepiece 57, in this embodiment as an

aerosol spray.



In an alternative enbodi nent the at | east one cuff nenber 67 could conprise
a plurality of cuff nenbers 67 which are di sposed about the outlet unit

61. 25 Thwodelbosery device further conprises a substance PapgBez/asni4 69 for
delivering netered doses of a substa¥ice, in this enbodi mrent an aerosol
canister for delivering netered volunmes of a propellant, preferably a

hydr of | uor daltkisrent{ddAgntpihe pebdtane sapplyhmitl 6K & a nadtiHdasaiumig foredb]varmrgt,
either as a _suspension or solution, which is fluidly connected to 30 the
nozzl e 65 tRYUGER; Ylemetsgisdesse of subsiancae [ gadheeeabodmentithe substaws s4PP¥Nt as

st ance. SRR R R upirt: BREHE o hokod T FUIRGARET 1

of netered doses of substance. In another enbodi ment the substance supply
unit 69 could be a single-dose unit for delivering a single netered dose of
subst ance. Bremybstapssupplyamst A9 presprimesde,iig this emBedimentbiloading @rpslient
enbodi nent agli r.esiil I . th- at ed
rel ease mec %rrll%lg’m 1ﬂl\§/ﬂ'}dg1§,§ %@ﬁ;‘??%gg?@ ,e ﬁ?‘gﬂag%@ezp?ﬁ%&r’te%sh%?itgﬁg&%#enent
and act uat aslehdte thebssihat eelat@apl andusttiatésOthe subisthnocesupply Rit @oeid dkdiser af a
substance through the nozzle 65. 10 In this enbodi nent the trigger

mechani sm ?@etF@gé]@ﬁ? P%f@dtaﬂﬁﬁg&?}ét]é‘c‘c?%ﬁQ% of the substance supply unit
69 on generation of a predetermned flow rate through the delivery channel
63. I n another enbodinment the trigger nechanism 71 could be configured to
cause dot udnithis embodifnehthihe ttipsdranehasismpTly isucorfighfedon @ependtativn of the
predeterm ned pressure within the delivery channel 63. In a further

enbodi ment SUREaRGe; YERYY e GYm gsheration gf)p prefeteppined Jowaateithrosgly e delixeryat i on
of the S“bscthéﬁ%g supply unit 69 on generation of either one of a

pr edet er m ned 8 flow rate through the delivery channel 63 or a

predeterm ned pressure within the delivery channel 63.

In another embodiment the trigger mechanism 71 could be configured to cause actuation
15  of the substance supply unit 69 on generation of a predetermined pressure within the

delivery channel 63.

In a further embodiment the trigger mechanism 71 could be configured to cause
actuation of the substance supply unit 69 on generation of either one of a predetermined
20  flow rate through the delivery channel 63 or a predetermined pressure within the

delivery channel 63.

In an alternative embodiment the substance supply unit 69 could comprise a mechanical
delivery pump, in particular a liquid delivery pump or a powder delivery pump, which

25  delivers metered doses of a substance on actuation thereof.

In another alternative embodiment the substance supply unit 69 could comprise a dry
powder delivery unit which delivers metered doses of a substance, as a dry powder, on
actuation thereof.

30



In an alternative enbodi nent the substance supply unit 69 could conprise a
mechani cal delivery punp, in particular a liquid delivery punp or a powder
del i very Wworgp/0oosé ch 25 delivers netered doses of a subsPamaBo23oORCt uati on
thereof. In another alternative enbodi2nent the substance supply unit 69
could conprise a dry powder delivery unit which delivers netered doses of

a subst ancey ﬁ% aﬁotﬁérYalEHi’M‘Qf% enfiddiRGH URL S@tdnle rsﬁﬁHl Al 600 Q%d @ ?ﬁ@e a
PCT/ 1 B02/ 03034 32 In yet another alternative errbodl ment the substance
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a substance, as.an aerosol spray, on actuation thereof. 5 Operation of the
delivery deq}?r %fvm |1 now be described hereinbelow wth reference to

Figures 24 to 26 of the acconpanying drawi ngs. Referring to Figure 24, the

nosepiece 57 is first inserted into one of the nasal cavities of a subject
until tHhe dopagionesbthe @livayulesiceheillnzvebe desaribed esintielow atithwieferéncpab nt

the 10 di of t outlet unit 61 extends about 2 cminto the nasal
cavity of tsl{’r%urgilgggb% Optiﬁ&cﬁwaﬁwgﬁﬁv@l?%s 59 is gripped in the lips of the
subj ect. The subject then begins to exhal e through the nout hpi ece 59, which

exhal ation acts to close the oropharyngeal velum of the subject and drive
an air fl owWRdfbmriogdd Figuee dé|the sosepiets 5¢ haimseinsGBdanta dre afithd edsalicavitie® bf wit h

the air flow passing, i.nto.the one sal cavity, around the eri.or margin
of the nasd S@éﬁ??b‘ﬂﬁ]a %‘%e H‘lebﬁreg@taﬁ%tts tﬁ %1%/35 Gg\ﬁietﬂ’/osmlt ﬁEg’gH&‘ ROIRi B6i ng a
bi - di r q@t | QR&h1 &Hd' off the Wull &t RHOS EfE, ARt @'can\ﬁlYo ﬁlfe B8 SYRY 6 e subject

Exhal ation through the nouthpiece 59 acts to develop a pressure in thé

del i very chedrikd moBthpioshiSe s gripeed i thedips f the subjettat e t he at | east one cuff

menber 67. As illustrated in 20 Figure 25, the expansion of the at |east
one cuff menber 67 acts to expand the nasal valve in the nasal cavity,

el e Seberliainely i trt ot inalec 0 Seogff i 019,
As close the oropharyngeal velum of the subject and drive an air flow through the delivery
15  channel 63 of the outlet unit 61, with the air flow passing into the one nasal cavity,
around the posterior margin of the nasal septum and out of the other nasal cavity,
thereby achieving a bi-directional air flow through the nasal airway of the subject.
. Exhalation through the mouthpiece 59 acts to develop a pressure in the delivery channel
63, which pressure acts to inflate the at least one cuff member 67. As illustrated in
20  Figure 25, the expansion of the at least one cuff member 67 acts to expand the nasal
valve in the nasal cavity, seal the delivery channel 63 to the inner wall of the nasal
cavity, and position the outlet unit 61 in relation to the nasal cavity of the subject. As
will be noted from Figure 25, the outlet unit 61 is forced to adopt the required position

by the at least one cuff member 67, in this embodiment as accommodated by flexing of

25  the outlet unit 61.

In this embodiment, when the flow rate developed through the delivery channel 63
reaches a predetermined value, the release mechanism 71 is triggered to actuate the
substance supply unit 69 to deliver a metered dose of a substance to the nozzle 65 and
30 into the nasal cavity of the subject. In the alternative embodiment the release
mechanism 71 could be triggered on the generation of a predetermined pressure in the

delivery channel 63.



will be noted fromFigure 25, the outlet unit 61 is forced to adopt the

required position by the at |east one cuff nenber 67, in this enbodi nent
as acconmwoaseesby flexing of 25 the outlet unit 61. |In tPoirgaBedsos ment ,
when the flow rate devel oped through 3he delivery channel 63 reaches a

predet erm ned val ue, the rel ease nmechanism 71 is triggered to actuate the
subst ance supply unit 69 to deliver a netered dose of a substance to the
nozzle 65 and 30 into the nasal cavity of the subject. In the alternative
enbodi nent Hollewireg edwbationethh pnéssure 11 throddlivetyechanng) gdrdedreasestand tiyeateleadti on

of a predetermn ned es in the deljvery c nel . 63. 03/ 000310
peTr 1 oo ospsFugseBh G, deuseir 1 il R0 BCpRRT pol A mOR e
channel 63 66 (88868 ald thenbdSepidce 59aRthdrane i6mithe ARAPENI 6rdRfduBles. as
illustrated in Figure 26, at which point the nouthpiece” 59 is Tel eased and

the nosépi ece 57 withdrawn fromthe nasal cavity of the subject. 5 In one
enbodi nent .. where,the deli.very device .is a.single-dose device, the device
can be i dRAPRERLoORImovitey e B dRTicl iR EHE S e 1 ulpe cat PE
mul ti-dose fd@wui&ea, the device is 10 ready for farther use follow ng
primng of the substance supply unit 69. In a preferred enbodinent, where
t he nosepiece 57 is replaceable, the nosepiece 57 can be replaced wth a

new nosepi ece 57. Figures 27.to 30 jl.lustrate.an exhal ation br.eath-actuated
nasal del | VP tay PeBsYifent Siiefe B9 deliedtS el i e ER B0t oV e
present|oi NgAHy PR furfiRe udeFd1NShYg PeMinpEoOthe kibstarRERASH 69S M@l prefehl | ar
to the delivery device of the above-described seventh enbodi nent, and

t hus, in oraghodimerdywhareuthe@ospicae b7 id ugplaccableotheafosefswr 3 ptanobe rapidogdt he
di fferences w be descrhged in detail, with like 20 reference signs

|1
desi gnat i ng"t RECPAPFDIC®RE- del i very device of this enbodinent differs from
that of the above-described seventh

Figures 27 to 30 illustrate an exhalation breath-actuated nasal delivery device in

15  accordance with an eighth embodiment of the present invention.

The delivery device of this embodiment is very similar to the delivery device of the
above-described seventh embodiment, and thus, in order to avoid unnecessary
duplication of description, only the differences will be described in detail, with like

20  reference signs designating like parts.

The delivery device of this embodiment differs from that of the above-described seventh
embodiment only in the configuration of the outlet unit 61 and the at least one cuff
member 67.
25
In this embodiment the at least one cuff member 67 is configured such that, when
inserted in the nasal cavity of the subject, the outlet unit 61 is directed‘at a middle region
of the nasal cavity of the subject. In a preferred embodiment the at least one cuff
member 67 can be configured to direct the outlet unit 61 at any region of the middle
30 meatus and the inferior region of the superior meatus, whereby substance can be
targeted in particular at the middle nasal concha, the sinus infundibulum and the sinus

ostia.



enbodi ment only in the configuration of the outlet unit 61 and the at |east
one cuff nmenber 67. 25 In this enbodi nent the at |east one cuff nenber 67
i s confi gepadosuith that, when inserted in the nasal cavi PgTABIY(3@34subj ect,
the outlet unit 61 is directed at a md4ddl e region of the nasal cavity of
the subject. In a preferred enbodi nent the at |east one cuff nenber 67 can
be configured to direct the outlet unit 61 at any region of the m ddle 30
nmeat us and t he |nfer| or ion of the superior neatus, whereby substance
can be target wifdle magtusi 1§8h%|re%@n Phéharpesal éa\ﬁ%{sla)r:até@ NEReE, artdqétealnt@sthe
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during a ridpoppuisirgehigson axi Wedpﬂoeedumeyﬁivmlm &@ylerreclaeﬁﬂénﬁefﬁ eﬂiusmén and
the so-called "Mecca" posjtion. wll be %nge0|ated however, omnng to
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menmber 107 iineffatios 1m@¢1azrena@suﬂsweé td tﬁimglzﬂ@fthemm\@aw@h are configured
such as to extend into, and thereby obstruct, respective ones of the upper

and | ower regions of the nasal cavity of the subject the | obes 74a, 74b 15

acting to f e a.deliv | ow t 0 at h def ed t
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particle size distribution, provides that a ‘much | arger fracti on of

subst ance cafrthpapren andeloser regisnst ofsthiernastlecaity dif shersuljes, thedlobése74axfidbi or

15  acting to force a delivered flow to follow a flow path defined by the middle meatus and
the inferior region of the superior meatus. The achievement of such a flow path, allied
with an optimization of the particle size distribution, provides that a much larger
fraction of substance can be delivered to sites in the middle meatus and the inferior
region of the middle meatus.

20
Operation of the delivery device is the same as for the above-described seventh

embodiment.

Figures 31 to 34 illustrate an exhalation breath-actuated nasal delivery device in

25  accordance with a ninth embodiment of the present invention.

The delivery device of this embodiment is very similar to the delivery device of the
above-described seventh embodiment, and thus, in order to avoid unnecessary
duplication of description, only the differences will be described in detail, with like

30 reference signs designating like parts.



region of the mddle neatus. 20 Operation of the delivery device is the
sane as for the above-descri bed seventh enbodinent. Figures 31 to 34

i 11 ustratwoas/oensial ati on breat h-actuat ed nasal delivery d@€iraBo2/0303425
accordance with a ninth enbodi nent of35t he present invention. The delivery
device of this enbodinment is very simlar to the delivery device of the
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duplication of desCription, only the differences wll be described in
detail, w témbddiment3enly eﬁeh@nmﬁiglrzgnm afethiegrudlet ngit 16i1 k@dp@eta& 1eadDo08/c0ff0310
PCT/ | BOZ/ 03034, 35 The delivery device of this enbodinment differs fromthat
of the aboVBHB¥G’ibed seventh enbodi ment only in the configuration of the
outlet unit 61 and the at |east one cuff menber 67. 5 In this enbodi nent
the at | east one cuff nmenber 67 is configured such that, when inserted in
the nasal clavihisyembodient ) acteasttdm cuff Irmmlwni@ ﬁlcdrﬁigd'retdemchdhatg vehen
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provide for tThe targeting of the superior 'nasal concha and the

ol factory rmeghber. 67Than bt tadigurad toabranhthesoutbt:amedllan anjfleegmrpefthorsuperg)ron of
t he nasal cavity and typic surf rea of .fromabout 4
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to cirovelfaclderdpi@pd-to-brain barrier (BBB) and enable 15 conmunication
with the cerebrospinal fluid (CSF) and the brain. Such delivery is
necessary to enable effecti ve treat ment of neurol ogi cal diseases, such as
Al zhei nmer’ Par ki nson' Chl atric seases and

i ntracer ebr © &gﬁc iTBHIST 157 f”é&]ileoﬁ"ﬁ’ 185?%11911 %f%@ar@ Faviy g bymcaly ow

slit-1ike passagefic@aftatdtardlt labéﬁﬂréy t®6 cm®. The olfactory region represents the only

region where it is possible to circumvent the blood-to-brain barrier (BBB) and enable
15 communication with the cerebrospinal fluid (CSF) and the brain. Such delivery is
necessary to enable effective treatment of neurological diseases, such as Alzheimer’s

and Parkinson’s disease, psychiatric diseases and intracerebral infections.

The olfactory region is reached through narrow slit-like passages and the delivery of

20  substance to this region is not possible using existing nasal delivery systems.

In existing nasal spray systems, substantially all of the particles are far too large to pass
through the passages in communication with the olfactory region. Indeed, such spray
systems are specifically designed to deliver particles having an average diameter of
25  greater than 10 pm in order to comply with the FDA requirements which require that the
maximum fraction of particles having an average diameter of less than 10 um be 5 % of
the total fraction. The reason for this requirement is that, where the velum is not closed,
as would be the case where a subject inhales through the nose as prescribed for delivery,
particles having an average diameter of less than 10 um could escape from the nasal

30  cavity and be inhaled into the lungs.



20 substance to this region is not possible using existing nasal delivery
systens. I n existing nasal spray systens, substantially all of the

particl eswarg/oémno t oo | arge to pass through the passagesPCR/IBO303 cati on
with the olfactory region. |Indeed, su®h spray systens are specifically
designed to deliver particles having an average dianeter of 25 greater than
10 min or %radﬂﬁloﬁoffpé)é{stmgtﬂhsélr&%rdgf%st%ﬁg UhE Q150 afe maﬁﬁdé@elaweﬁedtlhﬁ; thehe
maxi mum fraction of particles having an average di aneter of |ess than 10 m
be 5 % of nakd cavityals the grsat renaliledlelieary dmotigh the passagascpoimmeurserting svithhthe |
where the v ‘ﬁgl is not closed, as would be the case where a subject

i nhal es thr 6 Wﬁg%se as prescribed for delivery, particles having an
average dianmeter of less than 10 mcoul d escape fromthe nasal 30 cavity
and be inhaled into the lungs. WO 03/000310 PCT/I1B02/03034 36 In addition
in exi sbi ndurtsehorspimdplatips thyres sutjént driogy delivary @ﬁuspalth& phutisled éd ibeetradni nt o
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and m ddl e regions of the nasal cavi ty, ere the flow resistance is the

| owest, wi tdifagteryregion.ni mal fraction, if any, of the particles being
delivered to the ol factory region. 10 In this enbodi nment, by ensuring
closure of the velumin delivery and optim zing both the parti cle size
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of the nasal
recognised by the present applicant as providing an improved delivery device and

delivery method.

In this embodiment the at least one lobe 74 of the at least one cuff member 67 is
configured such as to extend into, and thereby obstruct, a lower region of the nasal
20  cavity of the subject, the at least one lobe 74 acting to force a delivered flow to follow a
flow path defined by the superior meatus and in particular the olfactory region. The
achievement of such a flow path, allied with an optimization of the particle size
distribution, provides that a much larger fraction of substance can be delivered to sites
in the superior meatus and in particular the olfactory region.
25
Operation of the delivery device is the same as for the above-described seventh

embodiment.

Figures 35 to 39 illustrate an exhalation breath-actuated nasal delivery device in

30  accordance with a tenth embodiment of the present invention.



20 cavity of the subject, the at |east one |lobe 74 acting to force a
delivered flowto follow a flow path defined by the superior neatus and in
parti cul awotob®owsid act ory regi on. The achi evenent of suchPaTIBRW3p3t h,
allied with an optim zation of the paiticle size distribution, provides
that a nmuch larger faction of substance can be delivered to sites in the
superior mMepldigIRB8E %e@io%acro}ﬂp?i‘désaé hélgn 0T 4, BGIRENedCl R fitthny fARERALI QRiPf the

delivery device is'the sane as for the above-described seventh enbodi nent.
Fi gures 35 dfoa 3@bjedt) esd mameuthpicex 4l thtadugh vidridathe sulfjerdteatialens@lactietlei ther y
device in % ac/%grdance with a tenth enbodi nent of the present invention.
WO 03/ 00031 B3/ 03034 37 The delivery device conprises a housing 75,
a nosepiece 77 for fitting in a nasal cavity of a subject, and a

nout hpi ece 79 through which the subject exhales to actuate the delivery
devi ce. 55 ThHe nospistedé compisapaisfismamberf 80,nenthéy e@bodiment hifsusewbadeatent a
frusto-conical .elenent, .for, positioning.the nosepie 77 .1 n the nasal
coavity of tEneEPEBb R e ORIt 11 T A RSt D SEDe SteRaM IOV dAE an
outl et unity fdidfiht ol kv@EW RS 284 B8 AN uiNg Ofdr MRIPARR! subStafidBiitdPthe A
subject. 10 In this enbodi nent the outlet unit 81 conprises a nozzle 82

f rom whi ch ausytadtleesubgect.del i vered into the nasal cavity of the subject,
and a delivery channel 83 through which a gas flow, separate fromthe
exhal ati on breath of the subject, is delivered to interact with the

subst ange dglthienshdihond thd SullQaAiEs Blompiies aCRIM 108 ﬁ?wﬁ«hicmlub&wegﬁt ing

with the substance and altering the characteristics of the delivere
subst ance, dtivered agedhrshasal @Fitppbtiedebjettpand adeliveeyl clbaine V@S thrafghtwigich a

substance. In _this enbodi nept t nozzle 82 is configyred to provide, an
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substance and altering the characteristics of the delivered substance, advantageously

15  provides for improved delivery of the substance.

In this embodiment the nozzle 82 is configured to provide an aerosol spray. In an
alternative embodiment, for the delivery of a liquid, the nozzle 82 could be configured
to deliver a liquid jet as a column of liquid.

20
In this embodiment the nozzle 82 is disposed in the delivery channel 83 co-axially with
the same. In this embodiment the delivery channel 83 is an annular channel which
surrounds the nozzle 82 such as to define an annular gas flow which interacts with the
substance delivered from the nozzle 82.

25
The delivery device further comprises a substance supply unit 85 which is fluidly
connected to the nozzle 82 such as to deliver a metered dose of a substance on actuation
thereof. In this embodiment the substance supply unit 85 comprises a mechanical pump
for delivering a metered dose of a substance on actuation thereof.

30
The delivery device further comprises a gas supply unit 87 which is fluidly connected to
the delivery channel 83 for supplying a gas flow therethrough. The gas supply unit 87



20 In this enbodi nent the nozzle 82 is disposed in the delivery channel 83
co-axially with the sane. In this enbodi nent the delivery channel 83 is an
annul ar cwWera®boswhi ch surrounds the nozzle 82 such as toPdefiBex3ar annul ar
gas flow which interacts with the sul8stance delivered fromthe nozzle 82.
25 The delivery device further conprises a substance supply unit 85 which
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gas supply unit which is fIU|dIy connected to the delivery channel 83

for supplyi thg gas gambfumw? her et hrough. The gas supply unit 87 WO 03/ 000310
PCT/ 1 B02/ 03034 38 conprises a cylinder 89, a piston 91 which is novably
di sposed within the cylinder 89 and defines a chanber 93 forward thereof

whi ch cont aTRS dai@ap deWcd khrﬁley %mgﬁséafa iieing GRS WRRhI8 Actubi¥Pie G dcdapPout
5 m, being expelled fromthe chanber 93 on actuation of the gas supply

unit 87. 5 thkeubdricesnyplyavit86 ahd thergas sepphpninit8% a driving unit 95 which is
actuatable to actuate the substance supply unit 85 and the gas supply unit
87. The driving unit 95 conprises a drive nenber 97, in this enbodi nent a

bl ock, whi ciihd &rivihQ uRRUB! R éoria@sr LdEAHBRAbY: @p&hphﬁéiemwdlh@ﬁt %391@!& %mtéﬁ;f‘s
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unit 87 are in the non—actuated positions and a second, actuated position (as illustrated in
Figure 39) in which the body of the substance supply unit 85 and the piston 91 of the gas
15 supply unit 87 are advanced to the actuated positions, and a return biasing element 99, in
this embodiment a resilient element, particularly a compression spring, for returning the

drive member 97 to the rest position.

The driving unit 95 further comprises a load biasing element 101, in this embodiment a
20  resilient element, particularly a compression spring, for biasing the drive member 97 in
an actuating direction when in the rest position, and a loading member 103, in this
embodiment a lever, for loading the load biasing element 101 such as to bias the drive
member 97 when in the rest position with an actuation force. The loading member 103
is movable between a first, inoperative position (as illustrated in Figure 35) in which the
25  load biasing element 101 is not loaded thereby, and a second, operative position (as
illustrated in Figures 36 to 38) in which the biasing element 101, when restrained, loads

the drive member 97 with the actuation force.

The delive;ry device further comprises a trigger mechanism 105 which is conﬁguréd
30 normally to lock the drive member 97 of the driving unit 95 in the rest position and

release the same on exhalation by the subject through the mouthpiece 79, which drive



15 supply unit 87 are advanced to the actuated positions, and a return

bi asing elenment 99, in this enbodinent a resilient elenent, particularly a
conpressiwO 08/0003my, for returning the drive nenber 97 toPCREBIXED34
position. The driving unit 95 further3conprises a | oad biasing el enment 101,
in this enbodinent a 20 resilient elenent, particularly a conpression
spring, formbhb&i 97 whs Iehded By tRtbad bidding Bleniit 80T, vatd Ribagdd £E dopmudlgn i n
the rest position, and a | oading nmenber 103, in this enbodinent a | ever,
for | oadi ngorpaatesheisuhstaarnerneleishsd amhthe gansupplytwitiZas the drive menber
97 when in the rest position wth an actuation force. The | oadi ng nenber
103 is novable between a first, inoperative position (as illustrated in

Fi gure 35) Innhishintboditient2be hdgdr Bicabamign 608 oénflfited o Hbe baagesh shgeeby,
and a second, operative position (as illustrated in Figures 36 to 38) in
whi ch tRe BltHdRGENIED S pB genergion afigavedetasmingd fiaw ratotueughithe mepthpiccadber 97
with the actuation force. The delivery device ' further conprises a trigger
mechani sm 105 which is configured 30 normally to |ock the drive nmenber 97
of the dri \/Ihngldﬂlli&rt effibodithehh éhe @3ggepQRedhianidmands doald asecd: MR Qhuse
exhal ati on t he subj ect througg t he nDuthplece 79, which drive WO

03/ 000310 Fﬁ&{varleo@/fdb,@énvmggl% eR goneralipie Al pduersErmynederessgredwishimstbag

el enent 10§n]& éggeased acts commonly to actuate the substance supply
unit 85 and'¥t gas supply unit 87. In this enbodi nent the trigger
mechanii®m 105 is conflgured to cause actuation of the 5 driving unit 95 on
generation of a predetermned flow rate through the nouthpiece 79. In

anot her entfadhifembogpeent thejgagerrardhariprnOboompsigesk bekags assegbhetdt whishuse

f dg
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elenents 109, 111, and a biasing elenent 112, in th enbodi nent a
resilient eisesnehly 10540 aileaking opliguratine (asrillesratedgin ngnreb%m # in wéni¢hi thkage

15  linkage assembly 107 acts to lock the drive member 97 of the driving unit 95 in the rest

position and prevent movement thereof when loaded by the load biasing element 101,

One of the link elements 109 includes a pivot 113 about which the same is rotatable, and
first and second arms 115, 117. One of the arms 115 extends into the mouthpiece 79
20  and, when the linkage assembly 107 is in the locking configuration, is biased to a rest
position (as illustrated in Figures 35 to 37) in which the flow path through the
mouthpiece 79 is substantially closed, the one arm 115 thereby providing a vane to be

acted upon by the exhalation breath of the subject.

25  The other of the link elements 111 is pivotally coupled at one end to the distal end of the
other, second arm 117 of the first link element 109 and at the other end to the drive
member 97 of the driving unit 95; the second arm 117 of the first link element 109 being
angularly positioned relative to the first arm 115 thereof such that, when the linkage
assembly 107 is in the locking configuration, the second arm 117 of the first link

30  element 109 and the second link element 111 enclose an angle of less than 180 degrees

on the side opposite to the first arm 115 of the first link element 109, whereby the



assenbly 107 to a | ocking configuration (as illustrated in Figures 35 to
37) in which the 15 |inkage assenbly 107 acts to | ock the drive nenber 97
of the drwoioagowmit 95 in the rest position and prevent ®ROTAReA3034her eof
when | oaded by the | oad biasing eIeneWt 101. One of the link elenments 109
i ncludes a pivot 113 about which t sane is rotatable, and first and

second ar neseeasl argy 17 @f\@e@sttlmlf eé@rﬁeltlli)% and thesesonchlink Plﬁ@eﬁbhltlhw@aer-m 20
d, when t {
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the flow path through the nout hpi ece 79 is substantl ally closed, the one
arm 115 thereby provi dld?? a vane to _be acted upon by the exhal ation breath
of the subj@esratigrofithe delinery dswiceriuill novk be|desrsibed herembelovp ity mfargncedapl ed

d d f the f
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driving unit 95; the second arm 117 of the first link el enent 109 being
angul arly positioned relative to the first arm 115 thereof such that, when

t he | i nkagdn al&sksien, s 11<1J1ﬁtr|a€r;dulm Figwee 3o dhe h)gd@é miangher 403 dmoperdted todianthear m
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first arm LkRia@bnttheefirst link el enent 109 wher eby the WO 03/000310

PCT/ 1 B02/ 03034 40 second arm 117 of the first link elenent '109 and the
second 10i nk el ement 111 are over- centered and support the drive nember 97

of the driw unit 95 | oaded. r.a io of . the de |ver deV| ce.W ||
now be. desdifBetiEHb 2RmEe b P ATRPIeer 27 dh RSl ey 5 52567 BF %1 he
acconpanyi ngbcewhildse chff erhbdr T0 i§ iRRd iRehe AdrétSsf @b eesthﬂ aEwwhepo?ﬁt thkhe
| oadi ng member 103 is operated to bias the biasing el enent 101 and [ oad

the drive rsthleendoaf the outlet whii §1 n:gtendsn 2bog62 wint ntq te nasaltaaaity ofitheowbiect, 10
Referring to

nasal | cavi tapEobupfeedd S AER R ER AR o BeBRoB0 s 1tted in the nares
of the mostril, at whi ch point t he
The subject then begins to exhale through the mouthpiece 79, which exhalation acts to
close the oropharyngeal velum of the subject and drive an air flow over the first arm 115
of the first link element 109 of the linkage assembly 107 which extends into the
mouthpiece 79. While the flow rate developed is not sufficient to actuate the trigger
20  mechanism 105, the linkage assembly 107 of the trigger mechanism 105 acts to retain
the drive member 97 of the driving unit 95 in the locked position, whereby the substance
supply unit 85 and the gas supply unit 87 are not actuated. When the flow rate
developed reaches a predetermined value, as illustrated in Figure 38, the rotation of the -
first arm 115 of the first link element 109 is such as to rotate the second arm 117 of the
25  first link element 109 to a position in which the support provided together with the
second link element 111 is unstable and collapses. Referring to Figure 39, this collapse
of the linkage assembly 107 enables the drive member 97 of the driving unit 95 to be
moved by the load biasing element 101 to the actuated position, which movement
actuates the substance supply unit 85 to deliver a metered dose of a substance through
30  the nozzle 82 and the gas supply unit 87 to deliver a metered volume of a gas through

the delivery channel 83, which gas flow interacts with the delivered substance to modify



distal end of the outlet unit 81 extends about 2 cminto the nasal cavity
of the subject, and the nouthpiece 79 is gripped in the lips of the

subj ect. Wb 0Flen3subj ect then begi ns to exhal e t hrough thePcouaBérpizese 79,
whi ch exhal ation acts to close the otlopharyngeal velum of the subject and
drive an air flow over the first arm 115 of the first |ink elenment 109 of
t he |i nkagdhaskapgenstice pf theidelvesd sphstancetagd ithasebypravidpifecapraved\deliveryt he
flowrate ] Licient to actuate the trigger 20 nmechani sm
105, the Iﬁﬁﬁ%%%ﬁgggéﬁﬁﬂgﬂ?%gh%(ﬁthe trigger nechani sm 105 acts to retain
the drive nenber 97 of the driving unit 95 in the | ocked position, whereby
t he substance supply unit 85 and the gas supply unit 87 are not actuated.
When the fIEsllomang actyetios, dircaropibpicse d94s prleased andrihearpsopipere?? Hswithdrgwnr at ed
in Figure e_rotation.of first arm 115 of the first |link el ement
109 is gucﬁggghggﬁF%ﬁ%%ggPﬁgwggggﬂﬂ arm 117 of the 25 first link el enent
109 to a.position in which the support provided together with the second

link element 111 is unstable and col|apses. Referring to Figure 39, this
col | apse ofhe adingnrggbendddwbthe doyingnemt 83 is Hhen rstymeddaiibe inapestivehe

driving uni t e .pi_asi el nt 101 tao .the..
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deliver a rmteesudosiasing elemepbsd. aligeretdih 00 e BB etianbD71te tieaibsition gas
supply unit 87 to deliver a netered volune of a gas through the delivery
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WO 03/ 00031§)7tP%'Ié/rlet§ /dqg,(a%4ms 3)30 fti%gs characteristics of the delivered
subst ance, dnd LHére y Provi ot For I'mproved delivery to the nasal airway

of the subject. Follow ng actuation, the nmouthpiece 79 is released and the

nosepiece 77 is withdrawn 5 fromthe nasal cavity of the subject. The
| oadi ng nerfisdlowingthsf refuse of theduig mambero%/ fosthe Hest position.ritbd linkagehassembly

i noperativ posi-tion.. and the drive nmenher 9 f .%ke drivi upit .95 is
rerorned 1o PhaER psaY, Iing )<t BREy i fh el cinborPhyolbAr e o o
of the 1dri ugaifRakaAr inthe tIockiRe coLBiurM@s by @ik linkage biasing element 112. In this

configuration, the delivery device is ready for further use.

Figures 40 to 45 illustrate an exhalation breath-actuated nasal delivery device in

accordance with an eleventh embodiment of the present invention.

20
The delivery device of this embodiment is very similar to the delivery device of the
above-described tenth embodiment, and thus, in order to avoid unnecessary duplication
of description, only the differences will be described in detail, with like reference signs |
designating like parts.

25

The delivery device of this embodiment differs from that of the above-described tenth
embodiment only in the configuration of the driving unit 95.

In this embodiment the drive member 97 of the drive unit 95 is not configured to
30 commence actuation of the substance supply unit 85 and the gas supply unit 87 at the
same instant as in the above-described tenth embodiment, but rather is configured such

that actuation of the gas supply unit 87 is commenced prior to the actuation of the



10 causes the body of the substance supply unit 85 and the piston 91 of the
gas supply unit 87 to be returned to the rest positions. Follow ng the
return ofwohg/oosiove nenber 97 to the rest position, the |ipelage/@ssienbl y
107 again adopts the | ocking configur®tion, with the |inkage assenbly 107
being 15 maintained in the | ocking configuration by the |inkage biasing

el ement 11?subétﬂn6e"§u§p1ZQﬂﬁf§59Wh_€1teb9ﬁn ittBBcHe) bMaTH HEIiGEel FronfafdVdeliOtry
further use. Figures 40 to 45 illustrate an exhal ati on breath-actuat ed
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present invention. 20 The delivery deyice_ of this enbodinent is very
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and thus, iggerder to avoid unnecessary duplication of description, only
the differences will be described in detail, with |ike reference signs
designabing like parts. 25 The delivery device of this enbodinent differs

cont 1 gur at { BAS DRGSR e Ao gaoh o TR SCon AT B 85 SrshiecrNber
97 of the dibh¥iguitY the WiveSmORberPNUcHWs]E bk Qpackl HANTENEEIPSH thatshipiaRk t he

substance supply unit 85 and the gas supply unit 87 at the sane instant as
in the abowspplysuni B2dvhearthe deivbodémbert 97 buin thet destr pasgtiong nfliegrbyettie stivk

that actuation of .th S sup unit 87 .s co nced prior to fhe
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of the outl'et unit 81 prior to the delivery of substance from'the nozzle 82

and then dudithggasnpdyl iniie$% Iofthisignshodiment fthosnbstaecaopplyewsP8s ictudas at o

| nteract wthuLhg SalsyoSl 1AM, stbodiient th, deleyed, gkl val il the

following actuation. With this configuration, the interval between actuation of the gas
supply unit 87 and the common actuation of the substance supply unit 85 and the gas

15  supply unit 87 can be controlled by altering the spacing between the drive member 97
and the body of the substance supply unit 85.

Operation of the delivery device is the same as for the above-described tenth
embodiment.

20
Figures 46 to 51 illustrate an exhalation breath-actuated nasal delivery device in

accordance with a twelfth embodiment of the present invention.

The delivery device of this embodiment is very similar to the delivery device of the
25  above-described tenth embodiment, and thus, in order to avoid unnecessary duplication
of description, only the differences will be described in detail, with like reference signs

designating like parts.

The delivery device of this embodiment differs from that of the above-described tenth
30  embodiment only in the configuration of the outlet unit 81 and in the integration of the

substance supply unit 85 and the gas delivery unit 87.



configuring the drive nenber 97 such as to be spaced fromthe body of the
substance supply unit 85 when the drive nenber 97 is in the rest position,
wher eby tWwe odwvose0 menber 97 has to be advanced a predet ePgirABeR/@p3t ance,
corresponding to a 10 predeterm ned t43me period, prior to common actuation
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description, only the differences w1l be described in tet al wth
ref erence siigvay ofdbssupat.i ng | i ke parts. The delivery device of this
enbodi nent differs fromthat of the above-described tenth 30 enbodi nment
only i he configuration of the outlet unit 81 and in the integration of

the subst alﬂcﬁnssgﬂil%bﬁrﬁém; tsthegg%@g& cb r*}-tﬁ gge Out rid b Hdon WRiOFRPOR10

PCT/ 1 B02/ 03034 43 In nit I ncl udes a second
del i very chdisposbd $2jn the charaber %mfuhagascsluppiyelm\ﬂ‘n (Iheisabdpoapsly wait®§i al |y

about the nozzle 82, t.hrou ich an air from an exhal ati qn hreath
of a subj ectPRIISERA| VP zl%gu\\gﬁlcg.sdegBGSeﬂtcpﬁp{% il 2ntndhimto eng dorwad adiatyer ed
from the nogglg SRl ntdilS 1857RQELAIBRL af REREGOBE ublChd MR ¥2. The substance

15  supply unit 85 further comprises first and second pistons 124, 125 which contain a

volume of substance therebetween and are movably disposed within the chamber 122.

With this configuration, the forward, piston 125 is driven forwardly on the rear, piston
124 being driven forwardly, the substance contained between the pistons 124, 125 being
20  substantially incompressible. The forward piston 125 is a puncturable member which is
punctured by the needle 123 of the nozzle 82 on being driven onto the same, with the
needle 123 of the nozzle 82 being in fluid communication with the substance contained

between the pistons 124, 125 on puncturing the forward piston 125.

25 In this embodiment the forward piston 125 of the substance supply. unit 85 is spaced
from the needle 123 of the nozzle 82 by a predetermined distance such that the piston 91
of the gas supply unit 87, which drives the rear piston 124 of the substance supply unit
85, is required to be driven a predetermined distance before the forward piston 125 of
the substance supply unit 85 is ruptured and substance is delivered through the nozzle

30 82. In this way, actuation of the gas supply unit 87 is initiated prior to the actuation of
the substance supply unit 85, whereby an interacting gas flow is delivered from the

delivery channel 83 of the outlet unit 81 prior to the delivery of substance from the



5 channel 120 is fluidly connected to the nouthpiece 79 downstream of the
trigger nmechanism and the nouthpiece 79 includes a pressure-rel ease val ve
whi ch al Iwa3/0a1310 t he devel opment of a flow above the rel ®ea3aBu@E83ur e of
the pressure-rel ease valve where a f44ow, or at |east not a sufficient

fl ow, cannot be devel oped through the nasal airway of the subject. 10 In
this e”bOd'r{?EﬂE §ohgn B HRA ARG t%HR{éWef;méft sUbRtaBTROISBR FoRlS8PRusNhd i ch
is disposed W thin the chanber 93 of "the gas supply unit 87. The substance
suppl y uni tmtS&ct whghe sesea o yhis redghodi@dnt whé olterstalf batwsernachaivpeof the Zasnd

into one, for . e whi ch a hol | ow needl e 123 extends n.ext ensi on
of the nozng]ép #%B@t@ﬁ%"ﬁ%"%ﬂﬁ’ﬁl ﬁls?bsé%“’? o %r"‘n{’f@%parr\ & r st
and second sapﬁl&%ﬁ 8524n vt ZantbliahbyCARtiak %easpa&ﬁg BERveRh tmwa%smn 125

t her ebet ween ‘and are novably di sposed wthin the chanber 122. "Wth this

conf i gubat iafthe substahcer snpply, uniti &Stamd theoseadls 1@3ioféle famlei2dl y on the rear,
pi ston 124 being driven forwardly, the substance contai ned between the
pi stons 124, 125 being 20 substantially inconpressible. The forward piston

125 is a pusdraticablog ﬂﬁ@”@ﬁfveﬁ”"d@ﬁcb Sis ﬂié”%ﬂdé e % e apeRdiQcARR @dnik he

nozzl e 82 on being driven onto the sanme, with the needle 123 of the nozzle
82 bei ng |mmMOdudmﬁonnun|cat|on with the substance contai ned between the
pi stons 124, 125 on puncturing the forward piston 125. 25 In this

enbodi nent the forward piston 125 of the substance supply. unit 85 is

spaced jof r gRARe iNSEH! l?e Jaﬁéﬁer%o& RRat"B& Z}Ll@se%t? ienfoR "2l 8leh MeB&shad! fi ABCE

such that the piston 91 of the gas supply unit 87, which drives the rear
pi ston 124 pnéfetrbzé embbéﬂnmm:seamllmpl e modified 8% mang dnﬁcramtrwaiyst witheit dieparéing a

predet erm ned di stance_.before.the i ston .of the substance
supply uni Pﬁ%t CSCPRpP %HWSHEP%?PO‘L’%&\A@EYF@ atH’B?‘?d\‘?élc through the nozzle 30
82. In this way, actuation of the gas supply unit 87 is initiated prior to
the actuation of the substance supply unit 85, whereby an interacting gas
flow is dellhyartedlaioshduié be datérseoy tiehdeanats 88amf oft the enbolimtentnedul@be pri or
to the delivery of substance fromt h% X\O 03/ 000310 PCT/ 1 B02/ 03034 44
15  incorporated in any other of the embodiments. For example, the second and third
embodiments could incorporate features of the first embodiment, in particular the at

least one expandable cuff member 23 as in the first embodiment.

Also, in embodiments where an entraining gas flow is not required through the nasal
20  airways of subjects, ones of the embodiments could be modified to include no such gas
flow. For example, the first-described embodiment could be modified such that the

outlet unit 21 includes only the nozzle 23 and no delivery channel 23.

In the described embodiments the mouthpieces are configured to be gripped in the lips
25  of a subject. In alternative embodiments the mouthpieces could be configured to be
gripped by thev teeth of a subject and sealed by the lips of the subject. In preferred
embodiments the mouthpieces could be specifically configured to have one or both of a
shape or geometry which allows the delivery devices to be gripped repeatedly in the
same position, thereby providing for the respective nosepieces to be reliably inserted in

30 the same position in the nasal cavity.



nozzl e 82 and then during the delivery of substance fromthe nozzle 82 such
as to interact with the sane. In this enbodi nent the interval between

act uat i orwofospbsigas supply unit 87 and the conmon act uaPCeABef033se
substance supply unit 85 and the gas 45supply unit 87 can be controlled by
altering the spacing between the forward piston 125 5 of the substance
suppl y uni t8gr.anddt BabAEREE the Bl elyNEVRRE24re BAfictRE" B 8dfveP subdifce
delivery device is the sane as for thé above-described tenth enbodi nent.
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the delivery devices are configured to deliver substance




t hrough one nostril of a subject at such a pressure as to flow around the
posterior margin of the nasal septum and out of the other nostril of the
subj ect, wbaesmetngi@chi evi ng bi - directional delivery throu@lTiRe/ 383l
cavities as disclosed in WO A-00/516M®. In 5 alternative enbodi ments the
delivery device could be configured to deliver substance at a reduced
pressure WCEAIMS not sufficient to achieve bi-directional delivery through
the nasal cavities. Such enbodinents are still advantageous as conpared to
known delivery devices in providing for velum closure and bei ng capabl e of

achi evi ng tqarget | 4 , ref i . in.regi of
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modi fication, thengeisingery devices could include two nosepi eces, in one
enbodi nent configured for the sinultaneous delivery to each of the nasal

cavities. Such dhesepicae fardittipg tua agvaheby sdtiedtythe nesanireefingluding eenogalent

fixation of the | j : | CeS. Vj . i d t he mout hpi eces.
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nozzl e through axhpleHos by dhesybiect; end n use del i vered to the nasal ai rway,

d I i . i i fi d .be infl d
2 2 L 225¢ % RELAGIPL o TSRSl il BePolt SR el 11

del i veriigng substance through the nozzle of the nosepiece. 10 2. The
delivery device of claim]1l, wherein the at | east one inflatable cuff nenber

is configuied tbheptelivam devise of plajrad pyherein the akleast an¢ srlataple ¢1éf mambecis. 3.
The delivery devic

The 0o v Sl B b e B AR, 2. oy =
3. The delivery device of claim 1 or 2, further comprising:

15 a mouthpiece unit through which the subject in use exhales to cause closure of

the oropharyngeal velum of the subject.

4. The delivery device of claim 3, further comprising:
a flow channel fluidly connecting the nosepiece and the mouthpiece unit,
20 whereby exhaled air from an exhalation breath is delivered through the

nosepiece.

5. The delivery device of claim 3, further comprising:
a flow channel fluidly connected to the nosepiece through which a gas flow,
25 separate to an exhaled air flow from an exhalation breath of the subject, is in use
delivered to the nosepiece; and

a gas supply unit for supplying a gas flow to the flow channel.

6. The delivery device of any of claims 1 to 5, wherein the delivery unit includes a

30 dosing unit for supplying at least one substance.



t he oropharyngeal velum of the subject. 4. The delivery device of claimS3,
further conprising: a flow channel fluidly connecting the nosepiece and the
nout hpi ecwowni00310 20 wher eby exhal ed air from an exhal at i ®eTHB&A3N34 S
delivered through the nosepiece. 5. 4rhe delivery device of claim 3,
further conprising: a flow channel fluidly connected to the nosepiece
through whith a BRSIANEY devi® SCBARALCwhereBN IR RRIEdAl Lokt LIRBLER:
exhal ati on breath of the subject, Is 1n use delivered to e nosepli ece;
and a gas suppl yfousigplyiog aisappdoli ng a gas flow to the flow channel. 6. The
delivery device of any of clains 1 to 5, wherein the delivery unit includes
a 30 dosing unit for supplying at |east one substance. W 03/000310
PCT/ 1802/ 03034 ke delivERPLd ¥PENird®Y niferdh ufd AR uniflaBhyblies! fiadosing
unit conprises a nebuliZer for supplying an aerosol. 8. e Se Ivery
devi ce &f cl ai mdnistdndoresupplyhg adeeiasgl.unit conpri ses an aerosol 5 canister
for supplying an aerosol. 9. The delivery device of claim®6, wherein the
dosing unit conprises a delivery punp unit for supplying one of an aerosol
or ajet. i) 10.7HEhgeiflely YsliYe BEVIaGR Qfwickdh rfh@doéeﬁgﬁlﬁhrb s8eh I E{yPUND
unit conprises a |iquid punp unit for supplying a |qU|8 erosol. 117 The
delivery devi ce mimriui for Syppljieg e of dreacdedol vea jet.punp unit conprises a
powder punp unit for supplying a powder aerosol. 15 12. The delivery device
of claim®6, wherein the dosing unit conprises a powder delivery unit for
del i verjigng po ; ' Y, I; f ' l1to
oo ur1pher1®éonpvﬁﬁrri S?ﬁg{eﬂs @bvice 8f iR SlehHERYhE DEliCEy Pun ViR cofilp?siB a

liquid pump unit for supplying a liquid aerosol.

11.  The delivery device of claim 9, wherein the delivery pump unit comprises a
powder pump unit for supplying a powder aerosol.
15
12.  The delivery device of claim 6, wherein the dosing unit comprises a powder

delivery unit for delivering a powder aerosol.

13.  The delivery device of any of claims 1 to 12, further comprising:
20 an actuation mechanism for actuating the delivery unit in response to exhalation

by the subject.

14.  The delivery device of any of claims 1 to 13, wherein at least one of the at least
one inflatable cuff member is inflatable to engage an inner wall of a nasal cavity

25 of the subject.

15.  The delivery device of claim 14, wherein the at least one inflatable cuff member
is configured such as, when inflated, to provide a fluid-tight seal between the
nosepiece and the inner wall of the nasal cavity of the subject.

30



20 an actuation nechanismfor actuating the delivery unit in response to
exhal ation by the subject. 14. The delivery device of any of clains 1 to
13, wher ewp oapodseast one of the at | east one inflatable ®aTfBoHE | S
inflatable to engage an inner wall of4%a nasal cavity 25 of the subject.
15. The delivery device of claim 14, wherein the at | east one inflatable
cuff menberyg i s BENALBKEPAeRHE B 3Ry MPMEumis llt(fitlgdwhreféirprtl%’llap?ea& bhdlegert | ght

seal between the nosepi'ece and the inner wa f the nasal cavity of the
subj ect. 30 WO 08¢120638 0onHightddBORh @808kn inBatdd . to Tirectdrt ldavtea Jisdbendef the any

of claims 1 to 15, i/éherei n the. aﬁii | east, one ff .menber is configured such
as, when i nfl at diPZZledonpids asite n the nasal airwpsetife stieds the nozzle towards a

site in the nasal airway of the subject. 5 17. The delivery device of claim
16, wherein the at | east one cuff nenber is one or both of shaped and
si zed sach &s, Wifenddlivetyadeaite of @lagiinrléc tvhatein tastt lasdorst @iff macberf is dnher

nozzle to a site in e nasal .aiyfway of the subject, 18. The delivery
devi ce of cl ai me%h 8£%F3WCL>F1€? hSRESSVEE | gictiaiogdineet ?téﬁﬁa alendf 10
the inferior ”Ea}hyﬁozzl@toJﬁ%iﬂ%éﬁé@é%i%‘jf'o‘f%le@ubﬁw of claims 16 to 18,

wherein the site includes at least a paft of the mddle neatus. 15 20. The
delivery device of claim19, wherein the site includes an inferior part of

the mddle nmeatus.,21. The. del.ivery device, of.  any of . clJainms 16 to 20,

wher ei n thelgsiteﬂ?er%%ﬁaléf exioe pESlim 46 Oﬁihwb?relﬂlﬁggélﬁp’élﬁi ps Hdeashia pagef oo
The deljgvery devheamfiodhvagf clains 16 to 21, wherein the site includes at
| east a part of the inferior nasal concha.

19.  The delivery device of any of claims 16 to 18, wherein the site includes at least a

part of the middle meatus.

15 20.  The delivery device of claim 19, wherein the site includes an inferior part of the

middle meatus.

21.  The delivery device of any of claims 16 to 20, wherein the site includes at least a

part of the superior meatus.

20
22.  The delivery device of any of claims 16 to 21, wherein the site includes at least a
part of the inferior nasal concha.
23.  The delivery device of any of claims 16 to 22, wherein the site includes at least a
25 part of the middle nasal concha.

24.  The delivery device of any of claims 16 to 23, wherein the site includes at least a

part of the superior nasal concha.

30 25.  The delivery device of any of claims 16 to 24, wherein the site includes at least a

part of the olfactory region.



23. The delivery device of any of clains 16 to 22, wherein the site
includes at least a 25 part of the m ddl e nasal concha. 24. The delivery
devi ce ofweangoef3ic| ains 16 to 23, wherein the site includ®@STABIY/Badt a
part of the superior nasal concha. 30#925. The delivery device of any of
clainms 16 to 24, wherein the site includes at least a part of the

ol factory rggio 5g%%§ RCT/ 4 : . i ice
of any of c éingﬂﬁﬁg?géég, gﬁéﬁgogﬁgﬁégﬁg%?%gfﬁgégmggg %gg#h¥§§ﬁh%§%stia.
27. The deli veryinlewistie of any of clains 16 to 26, wherein the site
includes at least 5 sinus infundibulum 28. The delivery device of any of
clains 16 to 27, wherein the site includes at |east a part of the

epi pharynx.»~10 iver e CE: f | ein
Che s to ) e uden st el 7 NE SRyB 181 28 e e 8e hitndhs ot 08ES
clains 56 to 29,sindsenfindibuhen.site includes at |east tubal ostia. 15 31.
The delivery device of any of clains 1 to 30, wherein at |east one of the
at least one cuff nmenber includes at |east one | obe which, when the at

| east one ofg t hepit qeidy8FSev ?%{ﬁiﬁ stél“;gm% o7 %Jel%hlgﬂe S

region of the nasal cavity o ubject such as to at least partrally
obstruct the samartofdhpemgplerynd.| ow t hereinto. 20 32. The delivery device
of claim 31, wherein the nasal cavity region is a lower region of the
nasal cavity of the subject. 33. The delivery device of claim 31, wherein

the nasgl CAVIt YrHLRIREr Govike DRy Bf clafns 81098 0niBR MASAL ifefiel ¥t Rbsit he

subj ect .

adenoids.

30.  The delivery device of any of claims 16 to 29, wherein the site includes at least
tubal ostia.
15
31.  The delivery device of any of claims 1 to 30, wherein at least one of the at least
one cuff member includes at least one lobe which, when the at least one of the at
least one cuff member is inflated, extends into a region of the nasal cavity of the
subject such as to at least partially obstruct the same and prevent flow thereinto.
20
32.  The delivery device of claim 31, wherein the nasal cavity region is a lower

region of the nasal cavity of the subject.

33.  The delivery device of claim 31, wherein the nasal cavity region is a middle

25 region of the nasal cavity of the subject.

34.  The delivery device of claim 31, wherein the nasal cavity region is an upper

region of the nasal cavity of the subject.

30 35.  The delivery device of any of claims 31 to 35, wherein at least one of the at least

one cuff member includes a plurality of lobes which, when the at least one of the



34. The delivery device of claim31l, wherein the nasal cavity region is an
upper region of the nasal cavity of the subject. 30 35. The delivery

devi ce ofweangoefiic| ains 31 to 35, wherein at | east one of PChgB&X03pBast one
cuff menmber includes a plurality of |I®bes which, when the at |east one of

t he WO 03/ 000310 PCT/1B02/ 03034 50 at |east one cuff nenber is inflated,

extend into regifssPénd BB MBSBEr 1S YA, Bktchd oo SN RGT tRUSRaBAVHP ofthe! €aST
partially obstruct the same and prevent flow thereinto. 36. The delivery

devi ce of cl ai m®bjectvhmhes to stHeashpartibllcabsitiugt the gironandprevén iew thedinté
m ddl e regi ons of the nasal cavity of the subject. 37. The delivery device
of claim35, wherein the nasal cavity regions are |ower and upper regions

of the nasals, cavindudivet\enidhitetlim 30 vAftrei TR SiRhi 401 1dla%icRe MudlAm 3

5, wherein the nasal cavity regions are mddle and upper regions of the
nasal cavity of middlswigjonsbf theasalkaviedfitbesybjetevi ce of any of clainms 1 to
38, wherein the at |east one cuff nenber is configured to be inflated by
air fromexhal ation breath of the subject. 15 40. The delivery device of

any of claig® 1 fip &BiveWN@HRebildEmas s, WaRedin ARl favithB8H6Hs 4rd I&Qéffdngur ed
to be inflated by a gas source separate to the exhal ation breath of the

subj ect. 20 41. vpper vgldngef thedevil cevityf ofthy swfieat! ains 1 to 40, wherein the
nosepi ece includes a single inflatable cuff nmenber. 42. The delivery
device of claim4l, wherein the at | east one cuff nenber is a

subst anfyi al4gy anmg @ﬂlv%@g:feq}f%%ﬁ%@ @Jﬂeﬂéin &Q\%ﬁ&‘? LAME" r)é%ﬁ)ﬁé"ﬁ@%iddl%%nﬂ?"

The dellvery "device of claims 1t ereln-the nosepi ece
i ncludes a pl urlmlpetgegmfnsnﬁfﬂeatasdilcewwﬂthermﬂymts 44. The delivery device
of claim 43, wherein the nosepiece includes a plurality of
39.  The delivery device of any of claims 1 to 38, wherein the at least one cuff
member is configured to be inflated by air from exhalation breath of the subject.
15
40.  The delivery device of any of claims 1 to 38, wherein the at least one cuff

member is configured to be inflated by a gas source separate to the exhalation

breath of the subject.

20 41.  The delivery device of any of claims 1 to 40, wherein the nosepiece includes a

single inflatable cuff member.

42.  The delivery device of claim 41, wherein the at least one cuff member is a
substantially annular member disposed about the delivery channel.
25
43.  The delivery device of any of claims 1 to 40, wherein the nosepiece includes a

plurality of inflatable cuff members.

44.  The delivery device of claim 43, wherein the nosepiece includes a plurality of

30 cuff members disposed about the periphery thereof.



30 cuff nenbers di sposed about the periphery thereof. W 03/000310
PCT/ 1 B02/ 03034 51 45. The delivery device of claim44, wherein the cuff
menbers aweo odivsgEsosed at one position along a | ength of tRE€ETABXZI3@34 46. The
delivery device of claim44, wherein fhe nosepi ece includes first and
second 5 cuff nenbers in spaced positions along the | ength of the nozzle.

47. The del4sver yTigeddlisryodevidecoMolAm, 44MeHeedin tiNeufDmetibersCdté ispBsdaet snk s
di sposed at a distal end of the nozzle. 10 48. A nasal delivery device for

del i veri ng substReséntalong algseth of heinogzlgf a subj ect, -conprising: a
nosepi ece including a nozzle through which substance is in use delivered to
the nasal cavity, and at |east one inflatable cuff nmenber which is

confi gured 4pich Hf, delivB§nicvitkloficRin 4uowhérein e ndsehidde tholideh First aad s@ohween
t he nosepiece and an inner 15 wall of the nasal cavity of the subject; and

a delivéry unit quifmgabersér ppaged nessiiensalongiholegpthiaidhayenzzlee of t he
nosepi ece. 49. The delivery device of claim48, wherein the at | east one
infl atable cuff nenber is configured to be inflated subsequent to

exhal ati on 47y t MEnesddbivegtdevit oB@lainhla®, dbiciesne ctané eeff afenterd I dkPosyd 49,
wherein the at |east one inflatable cuff nenber is configured to be

inflated in respofistel ensl efithaneadeon by the subject. 51. The delivery device
of any of clains 48 to 50, further conprising: 25 a nouthpiece unit through
whi ch the subject in use exhales to cause closure of the oropharyngea

vel um afp t heg. subj etal RBveryhRvite! for gélwetiay isaBstatce b al a8l Loavity o Redubject,
conprising: a flow channel fluidly connecting the nosepiece and the

nout hpi ece uni t ,cong@isigiger eby exhal ed air from an exhal ation breath is

del ivered thr Ougahngsgﬁecenﬁ%ﬁlain%caeﬂozzle through which substance is in use delivered to the

nasal cavity, and at least one inflatable cuff member which is configured such as,
when inflated, to provide a fluid-tight seal between the nosepiece and an inner
15 wall of the nasal cavity of the subject; and

a delivery unit for delivering substance through the nozzle of the nosepiece.

49.  The delivery device of claim 48, wherein the at least one inflatable cuff member
is configured to be inflated subsequent to exhalation by the subject.
20
50.  The delivery device of claim 48 or 49, wherein the at least one inflatable cuff

member is configured to be inflated in response to exhalation by the subject.

51.  The delivery device of any of claims 48 to 50, further comprising:
25 a mouthpiece unit through which the subject in use exhales to cause closure of

the oropharyngeal velum of the subject.

52.  The delivery device of claim 51, further comprising:
a flow channel fluidly connecting the nosepiece and the mouthpiece unit,
30 whereby exhaled air from an exhalation breath is delivered through the

nosepiece.



WO 03/ 000310 PCT/I1B02/ 03034 52 53. The delivery device of claim51,
further conprising: a flow channel fluidly connected to the nosepiece
t hrough vWwbobB/oensgas fl ow, separate to an exhal ed air fl oRCTABI/EN34
exhal ati on breath of the subject, is 32n use delivered to the nosepiece;
and 5 a gas supply unit for supplying a gas flow to the flow channel. 54.
The deliverss deviyeeiedledWevRE ofL3IntB1 481ih& codwridigr €1 N the delivery unit
i ncl udes a dosing Sni?@f o‘r/ sgppl ;l:ir?lg’ at Ieagltpnong substance. 10 55. The
del i very devi ce aoflowl diamd4fjuidlyeconhectédhéo tdwsnosgpiges throaghpmhedbsa gandlow, i zer
for supplying an aerosol. 56. The _deljver evice of claim54, wherein the
dosi ng Uni t conpFPAES taan SRRALALr WK 8 of atgﬂ&&gﬁ%}ﬁﬁgﬂmua@%wmis 57.
The delivery dchieﬁ@ex@ﬁt&héin@F ceMigr ei n the dosing unit conprises a
delivery punmp unit for supplying one of an aerosol or a jet. 58. The
del i very devi ce agfas stysplynubif forwhpplging atdae fldel to Wier flowehgnehi t conprises a 20
liquid punp unit for supplying a |iquid aerosol. 59. The delivery device of
claim57, wherein the delivery punp unit conprises a powder punp unit for
suppl yi ng a4povdff. RELASUevicd df Gy o 8nfels 48BY wHEKIC e AbLiGIr-A L Rbiuddier ei n
the dosing unit cc()errpriglzs eglcpomdglg%o delivery u%it for gupgl)ﬁ;?ng a p%wder
aerosol . 61. The dbainguerit/fodeayiplyengpit leasy oad subktanees 48 to 60, further
conprising: an actuation nechanismfor actuating the delivery unit in
response to exhalation 30 by the subject. WO 03/000310 PCT/1B02/03034 53
62. Thggdeldsyer YTfleadlioerytevit®or Qlaifi! , Whefthn iR Gthing' B! &ifipd € aHeblERT! 0N
for supplying an aerosol.

56.  The delivery device of claim 54, wherein the dosing unit comprises an aerosol

canister for supplying an aerosol.

15
57.  The delivery device of claim 54, wherein the dosing unit comprises a delivery
pump unit for supplying one of an aerosol or a jet.
58.  The delivery device of claim 57, wherein the delivery pump unit comprises a
20 liquid pump unit for supplying a liquid aerosol.

59.  The delivery device of claim 57, wherein the delivery pump unit comprises a

powder pump unit for supplying a powder aerosol.

25 60. The delivery device of claim 54, wherein the dosing unit comprises a powder

delivery unit for supplying a powder aerosol.

61.  The delivery device of any of claims 48 to 60, further comprising:
an actuation mechanism for actuating the delivery unit in response to exhalation

30 by the subject.



menber is configured such as, when inflated, to direct at |east a distal
end of the nozzle towards a site in the nasal airway of the subject. 5 63.
The del i weoy3gesice of claim 62, wherein the at | east onePCHfIBo2Bnder is
one or both of shaped and sized suchS3as, when inflated, to direct at |east
a distal end of the nozzle to a site in the nasal airway of the subject.
64. The delgyver yriéeddiRRrP et bMaRy 0Plclddds 48N@r &1, "vidiéinShé @t 1626 bake Suft

| east a part of 10 the’inferior neatus. 65. The delivery device of any of
claims 62 to 64 mehberds ponfigred sughiapcvhendnflated,te deectat lgaata digtal emdofthdd! e
meat us. 15 66. The]dgliv%%¥ gevhﬁg of cJain1§ﬁ_ @QEQEin the site includes
an inferior partnog?et‘;ﬁ AP G & g?s&;gur%afyo %s 4P very device of any of
claims 62 to 66, wherein the site includes at least a part of the superior

meatus. 20 68. The delivery device of any of clainms 62 to 67, wherein the
site inél udBs atTHeeledivery deyietof slaimif, whersin the atdesal orcondhmember, isTine or

del i devi f f.clai.ns, 62 to 68, [ .h ite includ t
east & 25 par o0t oL HePh B ORLSED SN0 bR 68 o edliend B any
of claims 62 to BOnoMetot] Hreliftheiasl dirvlydtes sibjecgast a part of the

superior nasal concha. 30 71. The delivery device of any of clains 62 to
70, wherein the site includes at least a part of the olfactory region. WO

03/ 000310 PCT/ 1 BQ2/ 03034 . 54 72.. The, deli deyi ce_of i claims 62 t
71, uher el P he STIBTT RRId5s PEFIaE 2T 63 WhgeBapr Ste eyt pFelpe”

devi ce 19f any ofih&l@Feidy Betdd® 72, wherein the site includes at |east 5
si nus i nfundi bul um

65.  The delivery device of any of claims 62 to 64, wherein the site includes at least a

part of the middle meatus.

15 66.  The delivery device of claim 65, wherein the site includes an inferior part of the

middle meatus.

67.  The delivery device of any of claims 62 to 66, wherein the site includes at least a

part of the superior meatus.

20
68.  The delivery device of any of claims 62 to 67, wherein the site includes at least a
part of the inferior nasal concha.
69.  The delivery device of any of claims 62 to 68, wherein the site includes at least a
25 part of the middle nasal concha.

70.  The delivery device of any of claims 62 to 69, wherein the site includes at least a

part of the superior nasal concha.

30 71.  The delivery device of any of claims 62 to 70, wherein the site includes at least a

part of the olfactory region.



74. The delivery device of any of clains 62 to 73, wherein the site
includes at least a part of the epipharynx. 10 75. The delivery device of
any of clwpres/0eB1@ao 74, wherein the site includes at | easPCTABEABIHS. 76.
The delivery device of any of clains 82 to 75, wherein the site includes at
| east tubal ostia. 15 77. The delivery device of any of clains 48 to 76,

wher ei n at 7|2€aStTHér&li%r3idwio@tof|aﬁ§l@f cla@ne 62w 771 npndrein thé shaidRmdas af leagt one
| obe which, when the at | east one of the at |east one cuff nenber is

inflated, extend®wuswsta.a regi on of the nasal cavity of the subject such as
to at least partially obstruct the sanme and prevent flow thereinto. 20 78.
The delivery device of claim77, wherein the nasal cavity region is a | ower

regi on of the nagRl dedidviytdevitk dffagy 90R1aa6E 62 1972, Ngerdial thy sity/ indRMES & 1ehstCl ai m
77, wherein the nasal cavity regionis a mddle 25 region of the nasal

cavity 6f the swijusdnfundibulilhe delivery device of claim 77, wherein the
nasal cavity region is an upper region of the nasal cavity of the subject.
30 81. The delivery device of any of clainms 77 to 80, wherein at |east one

of the at Imast TiRNRIlSEderREBE Y HTAIMERB2a0 B UNAbleinthOkitd PRIy 1645t aWhen
the at | east one of the WO 03/000310 PCT/1B02/03034 55 at |east one cuff

menmber is infl atheet ofdke emiphdrmo regi ons of the nasal cavity of the subject
such as to at least partially fill the sane and prevent flow thereinto. 82.
The delivery device of claim8l, wherein the nasal cavity regions are | ower

and 510 ddise regieomtively dheeFedl of dMirhy 620 VhewBstEinaEs sitdheluliBeadiRhdtvery
device of claim8l, wherein the nasal cavity regions are |ower and upper

regi ons of the rdsadidsavity of the subject.

76.  The delivery device of any of claims 62 to 75, wherein the site includes at least
tubal ostia.
15
77.  The delivery device of any of claims 48 to 76, wherein at least one of the at least
one cuff member includes at least one lobe which, when the at least one of the at
least one cuff member is inflated, extends into a region of the nasal cavity of the
subject such as to at least partially obstruct the same and prevent flow thereinto.
20
78.  The delivery device of claim 77, wherein the nasal cavity region is a lower

region of the nasal cavity of the subject.

79.  The delivery device of claim 77, wherein the nasal cavity region is a middle

25 region of the nasal cavity of the subject.

80.  The delivery device of claim 77, wherein the nasal cavity region is an upper

region of the nasal cavity of the subject.

30 81.  The delivery device of any of claims 77 to 80, wherein at least one of the at least

one cuff member includes a plurality of lobes which, when the at least one of the



10 84. The delivery device of claim8l, wherein the nasal cavity regions
are mddle and upper regions of the nasal cavity of the subject. 85. The
del i very wowsoe3od any of clains 48 to 84, wherein the at PC#aB02/3n3 cuf f
menber is configured to be inflated by air from exhal ati on breath of the
subject. 15 86. The delivery device of any of clains 48 to 84, wherein the

at | east one cufd leasEseaiufl Be@bdfis giflatd, taeRPintdfdgiting @f the rAsA EviSOHT BE
separate to the exhalation breath of the subject. 20 87, The delivery

devi ce of any ofsubjesi swshagia & 1get paghalbelilh therramg gaé prevedt floye thegdrfoa  singl e
i nfl atable cuff nenber. 88. The delivery device of claim87, wherein the at
| east one cuff nenber is a substantially annular nenber di sposed about the

nozzle. 25 9. The digiveMedeyiddfickemE], amgredi thel mikdltcadBy fgidiB, aroteveiafd t he
nosepi ece includes a plurality of inflatable cuff nenbers. 90. The

del i very devi ce middld gpiengof thehasab ravityied throgbjsickce i ncl udes a plurality of
30 cuff nenbers di sposed about the periphery thereof. WO 03/000310

PCT/ 1 B02/ 03034 56 91. The delivery device of claim90, wherein the cuff

nmenbers ar eg3di spogedbliabry0tficeRTeidim®1, ahefih thel RBAtdAvVRY rdeiéhs e Elvier afd. The
del i very device of claim90, wherein the nosepiece includes first and

second 5 cuff rhppperesions ofPgcesh] geainaidhesswieshg the | ength of the nozzle.
93. The delivery device of claim92, wherein one of the cuff nenbers is
di sposed at a distal end of the nozzle. 10 94. A nasal delivery device for

del i veriong gaubstpRCRIiveryaleRits dlf cRih 8@y whérem thel BhRT EavityGOFTBA sk RPddIe and
nosepi ece for fitting to a nostril of a subject, the nosepiece including a
nozzl e upper regions of the nasal cavity of the subject.

85.  The delivery device of any of claims 48 to 84, wherein the at least one cuff
member is configured to be inflated by air from exhalation breath of the subject.
15
86.  The delivery device of any of claims 48 to 84, wherein the at least one cuff
member is configured to be inflated by a gas source separate to the exhalation

breath of the subject.

20 87.  The delivery device of any of claims 48 to 86, wherein the nosepiece includes a

single inflatable cuff member.

88. The delivery device of claim 87, wherein the at least one cuff member is a
substantially annular member disposed about the nozzle.
25
89.  The delivery device of any of claims 48 to 88, wherein the nosepiece includes a

plurality of inflatable cuff members.

90.  The delivery device of claim 89, wherein the nosepiece includes a plurality of

30 cuff members disposed about the periphery thereof.



t hrough whi ch substance is in use delivered to the nasal airway, and at
| east one cuff nmenber which is configured such as, when fitted in a nasal
cavity ofwDg/0WB1subj ect, to engage an inner wall of the RaFABOXEVI4 Yy of
the subject and direct at |east a di®tal end of the nozzle towards a site
in the nasal airway of the subject; and a delivery unit for delivering

subst ance tdir oudgfhet igiveSZddviee It cldi@ 90)SERISEE the AIf BomblRearéd GisEM@Hyat dayi ce
of claim94, wherein the at |east one cuff nenber is one or ot h of shaped

and sized such a9sitiondlongalength péthemozzlgi stal end of the nozzle to a site
in the nasal airway of the subject. 96. The delivery device of claim94 or
95, further conprising: 25 a nouthpiece unit through which the subject in

use exhal et o CEUSRIGEGSINReOF claih ©0OWBEBRAIHE B6picke intlndel fikdians syoagt -
97. The delivery device of claim96, further coggn sing: a flow channel

f1 ui dl y5Sconnect iowéf merabers segiasedkpestitpns slongdhe lep theniazzle. 30 wher eby
exhaled air froman exhal ation breath is delivered through the nosepiece.
WO 03/ 000310 PCT/1B02/03034 57 98. The delivery device of claim 96,

further compri siTi defivelyQiavied af BRim PhUivlERincaRNTFebeuft thehitRrsio depbssdent
t hrough which a gas flow, separate to an exhaled air flow from an

exhal ati on br eatddigipl endeofdippesele, is in use delivered to the nosepiece;
and 5 a gas supply unit for supplying a gas flow to the fl ow channel. 99.
The delivery device of any of clains 94 to 98, wherein the delivery unit

includes adadosi Mgashridelitéy devigplfor ddivating S@staneN & & Wb anGAy ofQ@ shBfdet, The
delivery device of claim99, wherein the dosing unit conprises a nebulizer

for supplying arfomarisdgt . 101. The delivery device of claim99, wherein the

dosing unit COrr%rrllossgSiegenfo?ef‘ftt?Egoéo a nostril of a subject, the nosepiece including a nozzle

through which substance is in use delivered to the nasal airway, and at least one
cuff member which is configured such as, when fitted in a nasal cavity of the

15 subject, to engage an inner wall of the nasal cavity of the subject and direct at
least a distal end of the nozzle towards a site in the nasal airway of the subject;
and

a delivery unit for delivering substance through the nozzle of the nosepiece.

20 95.  The delivery device of claim 94, wherein the at least one cuff member is one or
both of shaped and sized such as to direct at least a distal end of the nozzle to a

site in the nasal airway of the subject.

96.  The delivery device of claim 94 or 95, further comprising:
25 a mouthpiece unit through which the subject in use exhales to cause closure of

the oropharyngeal velum of the subject.

97.  The delivery device of claim 96, further comprising:
a flow channel fluidly connecting the nosepiece and the mouthpiece unit,
30 whereby exhaled air from an exhalation breath is delivered through the

nosepiece.



cani ster for supplying an aerosol. 15 102. The delivery device of claim99,
wherein the dosing unit conprises a delivery punp unit for supplying one
of an aerwemB/ioeri@ jet. 103. The delivery device of clai mPCOABI2MIGI4ei N t he
delivery punp unit conprises a 20 li¥uid punp unit for supplying a liquid
aerosol. 104. The delivery device of claim 102, wherein the delivery punp
unit conprigges I r Q- powder aerosol. 25 105.
The del i ver%edﬁ@%ﬁ%%ﬁeé’g?l%gg’ei?lﬁl%ué’mﬁg?%g unit conprises a powder
delivery unit far flewpgHaphelgfledlyovmbaected tosled noskpiece Treugle Whidr § gdelosg of

any of clainms 94 to 99, wherein .the substance conprises wder .. 30 107.
The delivery. devFBReEHo &l SHAbE: Aanaran ALeRESLIsEe! fe BRI & s a
powder aerosol .3 0Q34 083504 4,802/ 03034 58 108. The delivery device
of any of clains 94 to 99, wherein the substance conprises a liquid. 5

109. Thé del i veragadsupme voit falsapplyib@d, gastlemetorthe flewlcheprietl i s one of a
solution or a suspension. 110. The delivery device of claim 108 or 109,
wherein the substance is delivered as a |liquid aerosol. 10 111. The

delivery dey ce 3l ] h i |- i d as
a liquid f)gt 1%6. @ﬁg@d%%\?g?ﬁgﬁ%gﬁo? 1r’gngtyg’ g?héfépgfhgs%%%ﬁ tugﬁ Jeffdes

wherei n a naj or o dasotg wnit fof sudpdying &t lpast bhebubstnese di stribution is in the
range of fromabout 1 mto about 80 m
10 100. The delivery device of claim 99, wherein the dosing unit comprises a nebulizer

for supplying an aerosol.

101. The delivery device of claim 99, wherein the dosing unit comprises an aerosol

canister for supplying an aerosol.

15
102.  The delivery device of claim 99, wherein the dosing unit comprises a delivery
pump unit for supplying one of an aerosol or a jet.
103. The delivery device of claim 102, wherein the delivery pump unit comprises a
20 liquid pump unit for supplying a liquid aerosol.

104. The delivery device of claim 102, wherein the delivery pump unit comprises a

powder pump unit for supplying a powder aerosol.

25 105. The delivery device of claim 99, wherein the dosing unit comprises a powder

delivery unit for supplying a powder aerosol.

106. The delivery device of any of claims 94 to 99, wherein the substance comprises a
powder.
30
107.  The delivery device of claim 106, wherein the substance is delivered as a powder

aerosol.



113. The delivery device of claim 112, wherein a major fraction of the
particle size distributionis in the range of fromabout 1 mto about 50
m 20 114wOoDhmowed i very device of claim 113, wherein a napPer/IBe2sdi4on of
the particle size distribution is im8 he range of fromabout 1 mto about
30 m 115. The delivery device of claim114, wherein a major fraction of
the particle size distributionis in the range of fromabout 10 mto about
30 m 25 116. The delivery device of claim 115, wherein a najor fraction of
t he particli®8si zihe diligenyidevice ohamysofi alpims@4ria AGewhdreihtbmsubisnee dnprise®a20 m
117. The delivery device of claim 116, wherein a major fraction of the
particle size é%%lub(fstribution is in the range of fromabout 15 mto about
30 m WO 03/000310 PCT/I1B02/03034 59 118. The delivery device of any of
claims 94 to 117, wherein the site includes at |least a part of the
i nferi ob neddus. Theldelivetyedelide oleslging 08.cehertinghy lighidcisainesofo salotidn 81 a
wherein the site includes at least 5 a part of the mddle neatus. 120. The
del i very devi ce YPPEFRPm 119, wherein the site includes an inferior part of
the mddle neatus. 10 121. The delivery device of any of clains 94 to 120,
wherein the site includes at least a part of the superior neatus. 122. The
del i very dehice Bfe detiyenyfdeylcgiofslapm 108 o1 299, whereinithe substante is delivérades aat
| east a part of.tth inf?ri or nasal concha. 15 123. The delivery device of
any of claims 943590l herein the site includes at |east a part of the
m ddl e jpasal concha. 124. The delivery device of any of clains 94 to 123,
wherein the site includes at least 20 a part of the superior nasal concha.
111. The delivery device of claim 108 or 109, wherein the substance is delivered as a

liquid jet.

112. The delivery device of any of claims 106 to 111, wherein a major fraction of the

15 particle size distribution is in the range of from about 1 pm to about 80 pum.

113. The delivery device of claim 112, wherein a major fraction of the particle size

distribution is in the range of from about 1 pm to about 50 um.

20 114. The delivery device of claim 113, wherein a major fraction of the particle size

distribution is in the range of from about 1 um to about 30 pm.

115. The delivery device of claim 114, wherein a major fraction of the particle size
distribution is in the range of from about 10 pum to about 30 pm.
25
116. The delivery device of claim 115, wherein a major fraction of the particle size

distribution is in the range of from about 10 pm to 20 pum.

117. The delivery device of claim 116, wherein a major fraction of the particle size

30 distribution is in the range of from about 15 um to about 30 um.



125. The delivery device of any of clainms 94 to 124, wherein the site
includes at least a part of the olfactory region. 25 126. The delivery
devi ce ofweangef3ic| ains 94 to 125, wherein the site includ€s/IBo2/d3exnst
sinus ostia. 127. The delivery deviceof any of clainms 94 to 126, wherein
the site includes at |east sinus infundibulum 30 128. The delivery device
of any of cial MrRidided devicahensy e (sS4 ® LIChHARH @Bl shefithdclaPRid Of
t he epi pharynx. WO 03/000310 PCT/1B02/ 03034 60 129. The delivery devi ce of
any of clai ns 94 past dfAB¢ inkeréoreneatushe site includes at |east adenoids. 5
130. The delivery device of any of clainms 94 to 129, wherein the site
includes at least tubal ostia. 131. The delivery device of any of clains
94 to 130, er t t gg{gpﬂ j des
at | east onPg@I oggﬁémﬁ 137%1%@1\%}{15%%? ﬁlgigﬁafﬁggss%} tj(())ﬁlglgoWH&%mCt%gltat egi‘?ﬂgéﬁég cuf f
menber s fitted pant ¢fithe nadde neatrist y of t he subject, extends into a region
of the nasal cavity of the subject such as to at |east partially obstruct
the sane and prevent flow thereinto. 132. The delivery device of claim 131,
wherein thelz@asafhecc?e‘fﬂv&aéy cfe@&b%f’cl'aﬁn 319, %eln% G IhQRadan tlﬂﬁneﬁ]?%{ off @Yl ty
of the subject. 133 delivery devi ‘ce of clalm131, wherein e nasal
cavity regi on i snaldiemedtas. regi on of the nasal cavity of the subject. 20
134. The delivery device of claim 131, wherein the nasal cavity region is
an upper region of the nasal cavity of the subject. 135. The delivery
devi ce 1¢f of el t st
one cuff@ me%er Fl;}fr\]ec(ﬁljd %gév%lggr%gﬂr?f;/\ﬁ% Iobtgslz\t/)meﬁg%re eQifte ﬁgﬁlg'?g elggs? one
a part of the superior meatus.

122.  The delivery device of any of claims 94 to 121, wherein the site includes at least

a part of the inferior nasal concha.

15
123. The delivery device of any of claims 94 to 122, wherein the site includes at least
a part of the middle nasal concha.
124. The delivery device of any of claims 94 to 123, wherein the site includes at least
20 a part of the superior nasal concha.

125. The delivery device of any of claims 94 to 124, wherein the site includes at least
a part of the olfactory region.

25 126. The delivery device of any of claims 94 to 125, wherein the site includes at least

sinus ostia.

127. The delivery device of any of claims 94 to 126, wherein the site includes at least
sinus infundibulum.
30
128. The delivery device of any of claims 94 to 127, wherein the site includes at least
a part of the epipharynx.



25 of the at |east one cuff nmenber is fitted in the nasal cavity of the
subj ect, extend into regions of the nasal cavity of the subject such as to
at | east weroieshy obstruct the same and prevent flow t h@C#ilRea30436. The
delivery device of claim 135, wherei o0t he nasal cavity regions are | ower
and 30 mddle regions of the nasal cavity of the subject. WO 03/000310
PCT/ 1 B02/ 03034 61 137. The delivery device of claim 135, wherein the nasal
cavity regions are | ower and uypper _regions of the nasal cavity of the

subj ect. 1389- Thidedleliveydpvige of ary of claimsi I te3d38, Whwr the slieinshidss atdlsqstt y
regions are m ddlyg, ;3 and upper regions of the nasal cavity of the subject.
139. The delivery device of any of clainms 94 to 138, wherein the nosepiece
includes a single cuff nmenber. 10 140. The delivery device of claim139,
wherein _the cuff menber is a suybstantiall annul ar nenber di sposed about
the noz?l e.13941 Therdeliyen;dggics ofary e%clafnSa‘%;ﬁOde%W ¢1Ri the siiginchiges ahleasdi n

t he nosepi ece iq@%§g§§ a plurality of cuff nenbers. 15 142. The delivery
device of claim , WHerei n t he nosepi ece includes a plurality of cuff
menbers di sposed about the periphery thereof. 143. The delivery device of
claim 142, wherein the cuff nenbers are di sposed at one 20 positjon along

a I ength ofl3the TsAaliveryrggyicepfeanyenfi laimy Yetp B, grhepgin abrlepgone pletgiah t he

nosepi ece inclu j £ i - I £ al ong
the Tength of ¢ HEsohs Pisr Aifhorh BRARES Gtichet CRORLAAiEh, SORASHC RORYL RS, O
one of 10he cuff theabkas dng ciffspeaabet isditted inlitlsd @dsalecuditgfof tthesubdetz,| extentid 6.
The delivery device of any of clains 94 to 145, wherein the at | east one
cuff menber is B aepRRdEHreanastirvipepbibe sulpipd suchsasdg ghlegd patiodly obplryedd i n

the the same and prevent flow thereinto.

132.  The delivery device of claim 131, wherein the nasal cavity region is a lower

15 region of the nasal cavity of the subject.

133. The delivery device of claim 131, wherein the nasal cavity region is a middle

region of the nasal cavity of the subject.

20 134. The delivery device of claim 131, wherein the nasal cavity region is an upper

region of the nasal cavity of the subject.

135. The delivery device of any of claims 94 to 130, wherein at least one of the at

least one cuff member includes a plurality of lobes which, when the at least one

25 of the at least one cuff member is fitted in the nasal cavity of the subject, extend
into regions of the nasal cavity of the subject such as to at least partially obstruct

the same and prevent flow thereinto.

136. The delivery device of claim 135, wherein the nasal cavity regions are lower and

30 middle regions of the nasal cavity of the subject.



30 nasal cavity of the subject. WO 03/000310 PCT/1B02/ 03034 62 147. The
delivery device of claim 146, wherein the at | east one expandabl e cuff
menber i sWO®alIGWr ed to be expanded subsequent to exhal at iPOR/IBY2/E3h34
subject. 148. The delivery device ofélcl aim 146 or 147, wherein the at

| east one expandable 5 cuff nenber is configured to be expanded in response
t o exhal at i 137. byTlhidéelivetibdedide. of tIm 1BBewHEiMAE YiaB G Bfioa¥reWbwEd idNS
146 to 148, wherein the at |east one cuff nmnenber is an inflatable nmenber.
10 150. The del i WRpeyregians of thetnasalspvityl adhe gphiedi n t he at | east one cuff
menber is configured to be inflated by air from exhal ati on breath of the
subject. 151. The delivery device of claim 149, wherein the at |east one
cuff nmenberi3gs e delbfetguedce bOclain i1B5) whedidthe hafd ScaSRY kéorkeRa maldglet 0

t he exhal ation breath of the subject. 152. The delivery device of claim
149, wheérein t heandrifopgs wpioas pEthsaasal 6ayiti efdke spbiechnpr essed el enent whi ch,
when vented to atnosphere, is inflated. 20 153. The delivery device of any
of clainms 94 to 152, further conprising: an actuation nechanism for
actuating t139. deThe/ddlivetinddvidervf b BPEISENs B ©XI33] Hhbreh theYiosdpeecs wilekk a 25
154. A nasal delivery device for delivering substance to a nasal airway of
a subject, conpingle Ayt menhssepi ece for fitting to a nostril of a subject,
t he nosepi ece including a nozzle through which substance is in use
delivered to the nasal airway, and at |east one cuff nenber, at |east one
of the gt |e@st THeddivety Hebebf clgh UdoNghefein GRSt ARAR: iPRSuphbsihiywhen

the at | east one of the at |east one cuff nmenber is fitted in the
annular member disposed about the nozzle.

141.  The delivery device of any of claims 94 to 140, wherein the nosepiece includes a

plurality of cuff members.

15
142.  The delivery device of claim 141, wherein the nosepiece includes a plurality of
cuff members disposed about the periphery thereof.
143.  The delivery device of claim 142, wherein the cuff members are disposed at one
20 position along a length of the nozzle.

144. The delivery device of claim 142, wherein the nosepiece includes first and

second cuff members in spaced positions along the length of the nozzle.

25  145. The delivery device of claim 144, wherein one of the cuff members is disposed

at a distal end of the nozzle.

146. The delivery device of any of claims 94 to 145, wherein the at least one cuff
member is an expandable cuff member which is expanded when fitted in the

30 nasal cavity of the subject.



nasal cavity of the subject, extends into a region of the nasal cavity of
the subject such as to at l|least partially obstruct the sanme and prevent

fl ow t herwprBoOgo3and WO 03/ 000310 PCT/1B02/ 03034 63 a del ipcenpoansni4 f or
delivering substance through the nozzd2e of the nosepiece. 155. The delivery
device of claim 154, wherein the nasal cavity region is a |ower region of
t he nasal cHBLtyTlf deliveers dbjieetof dailb646, TWhedil theestyleskt Vireee:@landdbdd RuffS54,
wherein the nasal cavity region is a mddle region of the nasal cavity of

the subject. 157memRer igepniigsd tgdeicxpanded spbsepyent i exhalation By theesubigshl

cavity region is an upper 10 region of the nasal cavity of the subject.
158. The delivery device of claim 154, wherein at | east one of the at |east
one cuff nekberThaddlivadesdevigd of alainh M46forl idieshekiicthe et bhe eabaddapist one
of the at least ope cuff nmenber is fitted in the nasal cavity of the

subj ect 2 ext end Wt gremhyr dhsopfigured tp denapandedain appesise ttheexbalstior tbystheh as
to at | east partgu@,jeelcy obstruct the sane and prevent flow thereinto. 159.
The delivery device of claim 158, wherein the nasal cavity regions are

| ower and m ddle regions of the nasal cavity of the subject. 20 160. The

delivery devjce of claim158, wherein the nasal cavity regions are |ower
and upper Y&gi oHie g‘fhvleﬁ’e Y0t 2y el glaigrs k4edosids; abetein B atteast ae iculr y

device of claim i cavity regions are mddle 25 and
upper regions ofﬂlt ger\r,lvggg cgaf/qﬁkielg/l@%?)éllt'he subj ect. 162. The delivery device

of any 1of clainms 154 to 161, wherein the at |east one cuff nenber is
configured such as, when fitted in a nasal cavity of the subject, to
engage an i¥Rer T delbfery deviea 4 claigyil$g whereineths s lsatt enedcuff meemmbertis| east

a distal 30 endco%igﬁlt%ﬁ &' Qfﬁtetd% rildf%m% eiilzslgtignnbrtegﬁ o?aqseaslubj%ictr. way of the

subj ect .

151.  The delivery device of claim 149, wherein the at least one cuff member is
15 configured to be inflated by a gas source separate to the exhalation breath of the

subject.

152.  The delivery device of claim 149, wherein the inflatable member comprises a
compressed element which, when vented to atmosphere, is inflated.
20
153.  The delivery device of any of claims 94 to 152, further comprising:
an actuation mechanism for actuating the delivery unit in response to exhalation

by the subject.

25 154, A nasal delivery device for delivering substance to a nasal airway of a subject,
comprising:
a nosepiece for fitting to a nostril of a subject, the nosepiece including a nozzle
through which substance is in use delivered to the nasal airway, and at least one
cuff member, at least one of the at least one cuff member including at least one
30 lobe which, when the at least one of the at least one cuff member is fitted in the
nasal cavity of the subject, extends into a region of the nasal cavity of the subject

such as to at least partially obstruct the same and prevent flow thereinto; and



WO 03/ 000310 PCT/1B02/ 03034 64 163. The delivery device of claim 162,
wherein the at | east one cuff nenber is one or both of shaped and sized
such as twodBtesto at | east a distal end of the nozzle to ®CTB020303+ t he
nasal airway of the subject. 5 164. Td¥e delivery device of claim 162 or
163, wherein the site includes at least a part of the inferior neatus.

165. The del i verydetio¥yamitGhr ddlivethg SitataiBe théchighQhd AckzledTah&hdkepidbe. Site
includes at least a part of the mddle neatus. 10 166. The delivery device

of claim 165, wherein the site includes an inferior part of the mddle

meatus. 16%7..The~delivery.devi ce of of clajns 162 to 166, wherein the
site incl uc}gg' affhel%hlvggggevglcep%f%lag? q? E’ewilﬁﬁg’r *hgrn atsy g8 lﬁ'ﬁel%&lgfi very
devi ce of any Ofregibﬁibﬂﬂlelﬁé’alb@viﬂ;ﬁﬁthé!\ﬁfbj@t.n the site includes at |east a
part of the inferior nasal concha. 20 169. The delivery device of any of

claims %62 to 168, wherein the site includes at least a part of the mddle
nasal conc 170. The deliver evij of. an f clains, 162.t0. 169.. erein
Thetsi Lo N3, g dhe JISRRSVE o AR 754, Gl (B¢ it BB Eikis = Buadto
The delivery devgen of themysQlatyddfiBe fpfect.0 170, wherein the site includes
at least a part of the olfactory region. 172. The delivery device of any
of clains 162 to 171, wherein the site includes at 30 |east sinus ostia.

. 3. | .i devi f.any of clai
VO 03/ 000310, PCTYLE0Z03034,. 58 A5 1 TS, ASLLYEL YolPUhSR, il & ufled! ™

10 region of the nasal cavity of the subject.

158. The delivery device of claim 154, wherein at least one of the at least one cuff
member includes a plurality of lobes which, when the at least one of the at least
one cuff member is fitted in the nasal cavity of the subject, extend into regions of

15 the nasal cavity of the subject such as to at least partially obstruct the same and

prevent flow thereinto.

159. The delivery device of claim 158, wherein the nasal cavity regions are lower and

middle regions of the nasal cavity of the subject.

20
160. The delivery device of claim 158, wherein the nasal cavity regions are lower and
upper regions of the nasal cavity of the subject.
161. The delivery device of claim 158, wherein the nasal cavity regions are middle
25 and upper regions of the nasal cavity of the subject.

162. The delivery device of any of claims 154 to 161, wherein the at least one cuff
member is configured such as, when fitted in a nasal cavity of the subject, to
engage an inner wall of the nasal cavity of the subject and direct at least a distal

30 end of the nozzle towards a site in the nasal airway of the subject.



| east sinus infundi bulum 174. The delivery device of any of clains 162 to
173, wherein the site includes at 5 least a part of the epipharynx. 175.
The del i weoy3mensice of any of clains 162 to 174, wherein PO&/1BIZ®034ncl udes
at |east adenoids. 10 176. The deliwdry device of any of clains 162 to
175, wherein the site includes at |east tubal ostia. 177. The delivery
devi ce of agy. ofTheldalivey d6¥icé of dditn 162)FiHeedin dRMpldasi o1 cuflf MemMbEs @ae otini t

t hrough which the subject in use exhal es to cause closure of 15 the
or ophar yngeal v&ptneigthapadeand fizcdsuch ayp dinget aglepst aehistalgng fdhe poggleiond 177,

further conpri sifg; f Dele f | y connecting the nosepi ece and the
nmout hpi ece unit Fﬂg%eﬁg%%wg&ﬂ%f]ed gl‘g{rﬁj%‘gbm an exhal ation breath is

delivered through the 20 nosepiece. 179. The delivery device of claim 177,
further conprising: a flow channel fluidly connected to the nosepiece

t hr oughd whilbh a Thgslehyey devise phelaig 162 on ko prisren the siteinedudesab fgagtip part
exhal ati on breato!@th%fi 2 %l‘ﬁl"égljug(:t’ is in use 25 delivered to the nosepiece;
and a gas supply uni t ot or supplying a gas flowto the fl ow channel. 180.
The delivery device of any of clains 154 to 179, wherein the delivery unit
i ncludes a dosing unit for supplying at |east one substance. 30 181. The
delivery dé@9ceTde delivemn dege afiayeirclaims Hasiontpdunvheren g pideictndsaistl i zer
for supplying a .03/ 000310 PCT/1B02/ 03034 66 182. The delivery
devi ce of clai mﬁ]efgg%&aﬁé?té‘?ﬁ“?‘?k%@%ﬁ%hg unit conprises an aerosol canister
for suppl yi ng an aerosol.

166. The delivery device of claim 165, wherein the site includes an inferior part of the

middle meatus.

167. The delivery device of any of claims 162 to 166, wherein the site includes at

15 least a part of the superior meatus.

168. The delivery device of any of claims 162 to 167, wherein the site includes at

least a part of the inferior nasal concha.

20 169. The delivery device of any of claims 162 to 168, wherein the site includes at

least a part of the middle nasal concha.

170. The delivery device of any of claims 162 to 169, wherein the site includes at
least a part of the superior nasal concha.
25
171. The delivery device of any of claims 162 to 170, wherein the site includes at
least a part of the olfactory region.

172. The delivery device of any of claims 162 to 171, wherein the site includes at

30 least sinus ostia.



5 183. The delivery device of claim180, wherein the dosing unit conprises
a delivery punp unit for supplying one of an aerosol or a jet. 184. The
del i very wowsoer3od claim 182, wherein the delivery punp uRCI/IB@Spidses a
liquid punp unit for supplying a |iquisd aerosol. 10 185. The delivery
device of claim 182, wherein the delivery punp unit conprises a powder

punp unit f168 suympl JliREryAd RIS arfe608Rns 16%t0 TTE WiRkréiMahy sAe Yild@ielfat Cl ai m
180, wherein the dosing unit conprises a powder 15 delivery unit for
suppl yi ng a powdeast sivuwoimfiindin@®n. The del i very device of any of clains 154
to 180, wherein the substance conprises a powder. 20 188. The delivery
device of claim 187, wherein the substance is delivered as a powder

aerosol . 1§94 TheAfliv¥s! JevitRViCayobf ARmOI6LtRN TP vHRdeihGhd 8Re iWIRIRIA the
substance conprises a lI'iquid. 257°190. The delivery device of claim 189,

wher ei n5t he | i quéadt & parbnbthefepwphgiyngt i on or a suspension. 191. The delivery
device of claim 189 or 190, wherein the substance is delivered as a 30
| i quid aerosol. WD 03/000310 PCT/I1B02/03034 67 192. The delivery device of

claim 189 qi519GhevigivEIy MR SURSE SNEIBIMsS16etd VY, 8bhdSinahe lsitdlWhdudetat 193.
The delivery device of any of clains 187 to 191, wherein a major fraction

of the b5 parti d¢astadeneiddi stribution is in the range of fromabout 1 pmto
about 80 m 194. The delivery device of claim 193, wherein a major fraction
of the particle size distributionis in the range of fromabout 1 mto

about 3§ M176. The delivery device of any of claims 162 to 175, wherein the site includes at

least tubal ostia.

177. The delivery device of any of claims 154 to 176, further comprising:
a mouthpiece unit through which the subject in use exhales to cause closure of

15 the oropharyngeal velum of the subject.

178. The delivery device of claim 177, further comprising:
a flow channel fluidly connecting the nosepiece and the mouthpiece unit,
whereby exhaled air from an exhalation breath is delivered through the

20 nosepiece.

179. The delivery device of claim 177, further comprising:
a flow channel fluidly connected to the nosepiece through which a gas flow,
separate to an exhaled air flow from an exhalation breath of the subject, is in use
25 delivered to the nosepiece; and

a gas supply unit for supplying a gas flow to the flow channel.

180. The delivery device of any of claims 154 to 179, wherein the delivery unit
includes a dosing unit for supplying at least one substance.
30
181. The delivery device of claim 180, wherein the dosing unit comprises a nebulizer

for supplying an aerosol.



10 195. The delivery device of claim 194, wherein a major fraction of the
particle size distributionis in the range of fromabout 1 mto about 30
m 196. TWO odebivery device of claim 195, wherein a nmj or PCTaBed/@n34of t he
particle size distribution is in therange of from about 10 mto about 30
m 15 197. The delivery device of claim 196, wherein a nmajor fraction of
the particle size distributionis in the range of fromabout 10 mto about
20 m 198. The delivery device of claim 197, wherein a major fraction of

t he particll82si zkhe delivelysievichof ickaimil$0j wherin thedgsing funit compzibesian @503l t o
about 30 gm 199. .The.delivery devi ce of any of clainms 154 to 198, wherein
t he nosepi ece ir‘f@@ﬁ‘i‘]"égorsﬁpl\%ﬂ?’]ﬁ 1B 23EPY nenber. 25 200. The delivery device
of claim 199, wherein the cuff menber is a substantially annular nenber

di sposed about the nozzle. 201. The delivery device of any of clains 154 to
198, whér eil83t hdheakliperyalsvicasif gbiam 184, phereal theyosihg sudtfcomprises & deld@r02.
The delivery device of. Iain?201 wher ei e nofepiece i ncl udes a

nt
plurality of cdP F SUnpldpg ango 1o5Ph¥ 99&Fi phery thereof. WO
03/000310 PCT/1B02/03034 68 203. The delivery device of claim 202, wherein
the cuff nenbers are disposed at one position along a length of the
nozzle. 5 2684. Tie dtiveryedeyicdenficdamot 82 vdiemi G, deliversepump higit rogppisesce

includes first and.,second, cuff nmbers in spaced positions along the
|l ength of the ngﬂ?fde?ur’%]bgmt%‘Héuﬂzre{?’ing@rlﬂﬂuﬁgwgsé’fof cl ai m 204, wherein one of
the cufih menbers is disposed at a distal end of the nozzle. 10 206. The

delivery device of any of clains 154 to 205, wherein the at | east one cuff
185. The delivery device of claim 182, wherein the delivery pump unit comprises a

powder pump unit for supplying a powder aerosol.

186. The delivery device of claim 180, wherein the dosing unit comprises a powder

15 delivery unit for supplying a powder aerosol.

187. The delivery device of any of claims 154 to 180, wherein the substance

comprises a powder.

20 188. The delivery device of claim 187, wherein the substance is delivered as a powder

aerosol.

189. The delivery device of any of claims 154 to 180, wherein the substance
comprises a liquid.
25
190. The delivery device of claim 189, wherein the liquid is one of a solution or a

suspension.

191. The delivery device of claim 189 or 190, wherein the substance is delivered as a

30 liquid aerosol.



menber is an expandabl e cuff nmenber which is expanded when fitted in the
nasal cavity of the subject. 15 207. The delivery device of claim 206,
wher ei n tWo oatod3east one expandabl e cuff nenber is confi garadoz@oke
expanded subsequent to exhal ati on by €7he subject. 208. The delivery device
of claim 206 or 207, wherein the at | east one expandabl e cuff nenber is
conf i gured 19, b%@ ﬁ{?&?qehee bESRRN$E bO1 S0 Rdertin AIb ABsthRR is AQliverki £C4 -

209. The delivery eV| cé of any of clainms 206 to 208, wherein the at |east
one cuff nenbeligusljan i nflatable nenber. 25 210. The delivery device of

cl aim 209, wherein the at |east one cuff nenber is configured to be
inflated by air fromexhal ation breath of the subject. 211. The delivery
devi ce of qbai MpQ%el;VEI$ dRIRe Bh&lyaéf&ﬁaﬁtls?ra@19pf&h&aﬁ*a%ajb§ﬁa&mfdfgﬂé ed to
be inflated by a gas solUrce separate to the exhalation bréath of the 30
subj ect5 WO 03/ @aARIOsiRCibtriBORS 0308 the 882 AronT hibouwdé | [iny & gbothe 80 gem. of cl ai m
209, wherein the inflatable nenber conprises a conpressed el enent which,
when vent ed to at nosphere, is inflated. 213. The delivery device of any of
claims 154 I i C

sctuating (hg derey el Ry s, SRRTR ) AR PR R e 1

A nasal deli veryilmwutm ik o1 the ednige of g sbobst pace dboutssn@aal ai rway of a
subj ect, conprising: 10 a nosepiece for fitting to a nasal cavity of a
subj ect, the nosepiece including a first delivery outlet t hrough whi ch

Fubstange s, RNk YRLER R R A A ol SRty B0F

| east One secon |ve y outlet ough S One

separate 10 an edhdbhdlonds iihe Mrge @F flolirabdubl Bt to abbut IV use  del | vered to
t he nasal airway of the subject;

196. The delivery device of claim 195, wherein a major fraction of the particle size

distribution is in the range of from about 10 pm to about 30 pm.

15
197. The delivery device of claim 196, wherein a major fraction of the particle size
distribution is in the range of from about 10 pm to about 20 pm.
198. The delivery device of claim 197, wherein a major fraction of the particle size
20 distribution is in the range of from about 15 um to about 30 pm.

199. The delivery device of any of claims 154 to 198, wherein the nosepiece includes

a single cuff member.

25 200. The delivery device of claim 199, wherein the cuff member is a substantially

annular member disposed about the nozzle.

201. The delivery device of any of claims 154 to 198, wherein the nosepiece includes
a plurality of cuff members.
30
202. The delivery device of claim 201, wherein the nosepiece includes a plurality of

cuff members disposed about the periphery thereof.



15 a delivery unit for delivering substance through the first delivery
outl et of the nosepiece; and a gas supply unit for supplying a flow of gas
t hrough twe cawodseast one second delivery outlet of the nesegBexs03420 215.
The delivery device of claim 214, fur@her conprising: a nouthpiece unit

t hrough which the subject in use exhales to cause closure of the
oropharyngeal velum of the subject. 216. The delivery device of claim?214
or 215, wherein the at | east one second 25 delivery outlet is disposed
such that t268. atTheemiiverynlevigast tlaow202) whereiadhd¢ beff efenders dratdspasdsatwne h t he
substance delivered throu the first delivery outlet. 217. The delivery
devi ce of clain@??@?nﬁk@ggﬂﬁﬁghg%QFnP €t one gas flow delivered fromthe
at | east one second delivery outlet is such as to guide the substance 30
delivered through the first delivery outlet. W 03/000310 PCT/1B02/ 03034
70 218. 5Th&0del iTher geldexsi deviod ofirpfainf 202, awhereihl thet so@pitce \ilaudsis nfitsh endit

| east one second delivyer utlet copprises substantially annular outlet.
219. The deIiveﬁ?xﬁ®¢W§§néF&3Fg}ﬁ¥' fmﬁﬁg?écwgﬁﬁ%ﬁaﬂﬁﬁﬁg%%H@Fevery out| et
is disposed 5 about the first delivery outlet. 220. The delivery device of
any of clainms 214 to 219, further conprising: an actuation nmechanismfor
actuating t268. ddlhewdetiyenyrdevicarnd cldie 294s whenepl gnauof the enff resthbdrats dispdegdt he
subj ect. 10 221. Tge el ivery device of claim 220, wherein the actuation
mechanismis c&hf 5ﬁﬂ§ﬁd9 theMogslet e actuation of the gas supply unit prior
to thejgelivery unit, whereby a gas flow is delivered through the at |east
one second delivery outlet prior to substance being delivered through the
first deli w8y dielddiverycdevice of any of claims 154 to 205, wherein the at least one cuff

member is an expandable cuff member which is expanded when fitted in the

nasal cavity of the subject.

15 207. The delivery device of claim 206, wherein the at least one expandable cuff

member is configured to be expanded subsequent to exhalation by the subject.

208. The delivery device of claim 206 or 207, wherein the at least one expandable
cuff member is configured to be expanded in response to exhalation by the

20 subject.

209. The delivery device of any of claims 206 to 208, wherein the at least one cuff

member is an inflatable member.

25 210. The delivery device of claim 209, wherein the at least one cuff member is

configured to be inflated by air from exhalation breath of the subject.

211. The delivery device of claim 209, wherein the at least one cuff member is
configured to be inflated by a gas source separate to the exhalation breath of the
30 subject.



222. The delivery device of any of clains 214 to 221, wherein the substance
conprises a powder. 223. The delivery device of claim222, wherein the
subst ancewp3delsiver ed as a powder 20 aerosol. 224. The a@€lriBerosodevi ce of
any of clains 214 to 221, wherein the9substance conprises a liquid. 25
225. The delivery device of claim 224, wherein the liquid is one of a

solution oh18 HIRRISLYUevidtor it Q@ '\)éﬁéré!1n%¥ Ii@atitle GheRhiBy %thpﬁ%esZ@5
wherein the substance s delivered as a |iquid aerosol. 30 227.

del i very devi ce comprdssidel@entovhi@f Svhentvented to sthosphens tininfleteds  del | ver ed as
a liquidjet. W 03/000310 PCT/1B02/03034 71 228. The delivery device of
any of clains 222 to 227, wherein a major fraction of the particle size

di StrlbutlQmslSThed%ﬁ@eryae%eefaﬂyr@aﬁa@qsuomz@uraﬁeu&m sifg: 5 229. The
delivery device of claim 228, whérein a ngjor fraction of the particle size

distribfition is anracituh’eorr mg@mﬂm forawivabiog theldehivery wittontre§onsa tox3halatipe
del i very devi ceb cwg) rr}[:‘229, wherein a major fraction of the particle size
distribution isbiST¥I%%nge of fromabout 1 mto about 30 m 10 231. The
delivery device of claim?230, wherein a mgjor fraction of the particle size
distribution is in the range of fromabout 10 mto about 30 m 232. The

del i very déifce Aohasal deliveg devioh fraletiveringjubstahecatst 4 oasabhirwhg oparsubiekte si ze
15 distribution is i.n. the range of fromabout 10 mto 20 m 233. The

del i very devi ce “8F"PEP&fm 232, wherein a major fraction of the particle size

distrilbgtion isgagysthiged ﬁﬁ‘Qfﬁtlﬁ’é td b QEARAVy $PaBubijRc2BRU 0s3 e including a
first delivery outlet through which substance is in use delivered to the nasal
airway of the subject, and at least one second delivery outlet through which at
least one gas flow, separate to an exhalation breath of the subject, is in use
delivered to the nasal airway of the subject;

15 a delivery unit for delivering substance through the first delivery outlet of the
nosepiece; and
a gas supply unit for supplying a flow of gas through the at least one second

delivery outlet of the nosepiece.

20  215. The delivery device of claim 214, further comprising:
a mouthpiece unit through which the subject in use exhales to cause closure of

the oropharyngeal velum of the subject.

216. The delivery device of claim 214 or 215, wherein the at least one second
25 delivery outlet is disposed such that the at least one gas flow delivered therefrom
interacts with the substance delivered through the first delivery outlet.

217. The delivery device of claim 216, wherein the at least one gas flow delivered
from the at least one second delivery outlet is such as to guide the substance

30 delivered through the first delivery outlet.



20 234. The delivery device of any of clains 214 to 233, wherein the gas
supply unit conprises a gas punp unit for delivering a flow of gas, the
gas punp wiog/ood3mec| udi ng a chanber containing a gas and aPpirgsei3nsnber
which is novable in the chanber to d® iver a flow of gas fromthe chanber
through the at | east one second delivery outlet. 25 235. The delivery
devi ce of 2y, OfTh%'d%h{;ag%%c& er %?;Aof MMBK1A 16 he7, cl@f&eréaﬁwe MNbdst ohé“é‘écHH&S a
punp unit deliverin | ow 6f a substance t'o the first delivery
outlet, the purrpiehmry outieticottipnigesaa sibstiabiéallyconulai oitte a subst ance and a
pi ston nenber which is novable in the chanber to deliver a flow of
substance fromthe 30 chanber through the first delivery outlet.
03/ 000310 B¢3/ | Be/RF034 de\71%e 8B8ain] l‘m Glﬁie!réiﬁ fie ABMiaf ﬁelﬁfer}%@deﬁs cﬁgéosednd
235, wherein the gas supply unit and the del ivery unit dre fornmed as an
i ntegrabed unit ahowt the ficshtielivesy oytleh cormon  driving unit. 5 237. The
delivery device of claim236, wherein the piston nenber of the gas supply
unit is configured to drive the piston of the delivery unit. 238. The
del i very degpce madeil%rwdg?i@eof\é}@rcﬁ*c![hlﬁ@mm&imﬂ{fﬁﬁpe&ﬁpﬁémg :he gas supply
unit and the delivery uhit are integrally formed. 10 239. The delivery
devi ce of any ofan(abmaumm&ammnﬁﬂﬁ,acﬁwlmnmc deknvqnyumltalgitha gds supphgunihon f or
driving the piston nenber the gas supply unit and the substance supply
unit to deliver eéﬁ@a%‘ﬂhb% B§Fl%{ﬁ‘i§e flows. 15 240. The delivery device of
claim 289, wherein the driving unit is configured such as to drive the
pi ston nenbers of the gas supply unit and the substance supply unit in a
singl e acti2@h. 2ht. ddlineeryeddvicer pf ddeint 220f whaeim #40 actvborei medhanisdr iivi ng
unit is configured_such as,. . ) . ) )
configured to initiate actuation of the gas supply unit prior to the delivery unit,
whereby a gas flow is delivered through the at least one second delivery outlet

prior to substance being delivered through the first delivery outlet.

15
222. The delivery device of any of claims 214 to 221, wherein the substance
comprises a powder.
223. The delivery device of claim 222, wherein the substance is delivered as a powder
20 aerosol.

224. The delivery device of any of claims 214 to 221, wherein the substance

comprises a liquid.

25 225. The delivery device of claim 224, wherein the liquid is one of a solution or a

suspension.

226. The delivery device of claim 224 or 225, wherein the substance is delivered as a
liquid aerosol.
30
227. The delivery device of claim 224 or 225, wherein the substance is delivered as a
liquid jet.



20 in a single action, first to drive the piston nenber of the gas supply
unit and subsequently drive the piston nenbers of the gas supply unit and
t he substwp®d/oosupply unit in unison. 242. The delivery de¢iraBoaf3ozny of
clainms 214 to 241, wherein the delivetly unit 25 conprises a liquid punp
unit for supplying a liquid substance. 243. The delivery device of any of
clains 214 to 241, wherein the delivery unit conprises a powder punp unit
for supplying a powdered substance. 30 244. The delivery device, of any of
clai ns 214228 24b¢ dghesrsdavien el sy eficlejaridia ity 23 wherein @gpgpr faddion ofdhe| e
outl et for generati .an..aer0sol .. . 03/ 00 0 PCT/[1.B02/03034.,,73 245. The
del i very devi cepgjftm&g%?erﬁl%ljﬂﬁ%lesrn\é\&ﬁ r?l{%e (%gr‘rloo%% ° |ts‘} “évnﬁ %Duol &8%&%030| .

246. The delivery device of claim?244, wherein the aerosol is a powder
aerosol. 5 247. The delivery device of any of clains 214 to 243, wherein
the fir8t @aPivdhy dslivermrdevisorpprclaims228, mdetdin aguaipefragtion ¢fcthe pattichysiae j et .
248. The deliver evi ce of .,any of .cl ai 4 to 233, . wherein the delivery
unit conprises dgmh lﬁlﬂnﬂﬁ&}thfa%g&?ﬁ&f){}} %uﬁﬁugleﬁo&§8?t.sollﬂn249. The delivery
device of any of clains 214 to 233, wherein the delivery unit conprises an
aerosol canister for supplying an aerosol. 250. The delivery device of any
of clains 234. t dhe4B]iveryelerica dflvdaimodS ivderein aghajdeactio eft the gagiclosiget hird
delivery outlet through which an air flqw fromthe exhal ation breath from
a subj eot i i n GNEOYRN S U8 rags Ot from SN RE o it ng to entrain

t he subgtance delivered through the first delivery outlet. 251. The
delivery device of claim250, wherein the at |east one third delivery

outl et 20 28bonprTihsekliseryulesicanificddimy?3n mhesin ahaajoefradtiomoafathe ghastjotes side about
the first delivery outlet. 252. A nethod of delivering substance to a
nasal airway of distdbisjoads in dengngesi frgm about 10 pm to about 30 pm.

232. The delivery device of claim 231, wherein a major fraction of the particle size

15 distribution is in the range of from about 10 pm to 20 pm.

233. The delivery device of claim 232, wherein a major fraction of the particle size

distribution is in the range of from about 15 pm to about 30 pm.

20 234, The delivery device of any of claims 214 to 233, wherein the gas supply unit
comprises a gas pump unit for delivering a flow of gas, the gas pump unit
including a chamber containing a gas and a piston member which is movable in
the chamber to deliver a flow of gas from the chamber through the at least one
second delivery outlet.

25

235. The delivery device of any of claims 214 to 234, wherein the delivery unit
includes a pump unit for delivering a flow of a substance to the first delivery
outlet, the pump unit including a chamber containing a substance and a piston
member which is movable in the chamber to deliver a flow of substance from the

30 chamber through the first delivery outlet.



fitting a nosepiece to a nasal cavity of a subject, the nosepiece including
a nozzle 25 through which substance is delivered to the nasal airway, and
at | east wWO®3/0003i0 at abl e cuff menber; inflating the at | e®€u/IBOR030IH f

menber subsequent to exhal ation by th® subject; and delivering substance

t hrough the nozzle of the nosepiece. 30 253. The nethod of claim 252,

wherein the3gt IMeedlioae depick f abifis 234 tndBI&Theréin tROds @PpIHhritcandehe
inflated in response to exhal ation by the subject. WO 03/000310

PCT/ | B02/ 03034 dglivergamitThie fesmpddson altegraied 3mitopnd ggtuatablet blep ¢mPeR si ng
t he steps of: %ngyiding a nout hpi ece unit; and exhaling through the

nmout hpi ece unit {0 &M cl osure of the oropharyngeal 5 velum of the

subj ect. 255. The nmethod of claim 254, further conprising the step of:
providing a flow channel fluidly connecting the nosepiece and the

nout hpi éce 23uni tThewdeliveyydesicn #f elpimi236f whercinthe pisdpmieatbeh pEHergap supply

del i vered through..t.he 0 ece. . . .of claim254, further
conprising the s gﬁic%#ﬁwﬁggéﬁpkﬁgw lﬁggﬁfgﬁgﬁﬁg%ysgﬁidly connected to the
nosepi ece through which a gas flow, separate to an exhaled air flow from
an exhal ation breath of the subject, is 15 delivered to the nosepi ece; and

suppl yi ng 23§as Thealeliverytdesice obalandAnerhergig the pistonaembrss of thergas sRPRIY ai s
Fesponse Lo exndtRETENIIe R e iteRYY et e hod of “any of ol & ms
252 t01857, wherein the at |east one cuff nenber is
239. The delivery device of any of claims 236 to 238, further comprising:
a driving unit for driving the piston members of the gas supply unit and the

substance supply unit to deliver gas and substance flows.

15 240. The delivery device of claim 239, wherein the driving unit is configured such as
to drive the piston members of the gas supply unit and the substance supply unit

in a single action.

241. The delivery device of claim 240, wherein the driving unit is configured such as,
20 in a single action, first to drive the piston member of the gas supply unit and
subsequently drive the piston members of the gas supply unit and the substance

supply unit in unison.

242. The delivery device of any of claims 214 to 241, wherein the delivery unit

25 comprises a liquid pump unit for supplying a liquid substance.

243. The delivery device of any of claims 214 to 241, wherein the delivery unit

comprises a powder pump unit for supplying a powdered substance.

30 244. The delivery device of any of claims 214 to 243, wherein the first delivery outlet

comprises a nozzle outlet for generating an aerosol.



configured such as, when inflated, to direct at |least a distal end of the
nozzle towards a site in the nasal airway of the subject. 25 259. The

met hod ofwoloalom32b68, wherein the at | east one cuff nenber PC3/IBOR03034 bot h of
shaped and si zed such as, when inflat®d, to direct at |east a distal end of
the nozzle to a site in the nasal airway of the subject. 260. The net hod

of claim 25gsor T%@%eh%}grd@h@e Bﬁﬁa 2434 Wil B® aBfosbEidaliqRidRkdsopf the 30
i nferior neatus 00310 PCT 02/ 03034 75 261. The nethod of any of

clainms 258 to 260, wherein the site |ncI udes at least a part of the mddle
meat us. met hod of .claj.m .26 ereipn the site includes an inferior
part of thé4 gl"h@ QV?FEQF‘GQGO ?}m%‘iﬂe TR EReGETOSAL IS GPORAST #EO9Eg o 262,
wherein the site includes at least a part of the superior neatus. 10 264.
The met hod of any of clains 258 to 263, wherein the site includes at |east
a part 5of 24fhe iThtekliverynlasiaé of amcodfalaies 214 Tha4 yerleozin dic fusyddiven! @itles 258
to 264, wherein the site in |L‘Ijgl s.at least a part of the m ddl e nasal
concha. 15 266. C?Wgnﬁ%gtan‘%fg“z@f ﬁSIfOB\gerlﬁrﬁ}nﬁbaJE 8 to 265, wherein the site
includes at |least a part of the superior nasal concha. 267. The nethod of
any of clains 258 to 266, wherein the site includes at |east a part 20 of
the ol fact @G4§. r dlreodelivefB8devite ofrethod adimar¥ldofo 283 wher2B8thcoddi®@ry whier ei n
the site includes at, | eas La. 25 26 The met hod of any of

clains 258 to Z@Smp%ﬁ%sraeli‘ern? fl%% %’ist”@Pfthgl@oPé’gosa | east sinus infundibul um
10

249. The delivery device of any of claims 214 to 233, wherein the delivery unit

comprises an aerosol canister for supplying an aerosol.

250. The delivery device of any of claims 214 to 249, wherein the nosepiece includes
15 at least one third delivery outlet through which an air flow from the exhalation
breath from a subject is in use delivered, the delivered air flow acting to entrain

the substance delivered through the first delivery outlet.

251. The delivery device of claim 250, wherein the at least one third delivery outlet
20 comprises a substantially annular channel through disposed about the first

delivery outlet.

252. A method of delivering substance to a nasal airway of a subject, comprising:
fitting a nosepiece to a nasal cavity of a subject, the nosepiece including a nozzle
25 through which substance is delivered to the nasal airway, and at least one
inflatable cuff member;
inflating the at least one cuff member subsequent to exhalation by the subject;
and
delivering substance through the nozzle of the nosepiece.
30
253. The method of claim 252, wherein the at least one inflatable cuff member is

configured to be inflated in response to exhalation by the subject.



270. The nethod of any of clains 258 to 269, wherein the site includes at

| east a part of the epipharynx. 30 271. The nethod of any of clains 258 to
270, wherwDn3wbwi1ei te i ncl udes at | east adenoids. WO 03/ ®O0T3B@R/03034
PCT/ 1 B02/ 03034 76 272. The method of74any of clains 258 to 271, wherein the
site includes at |east tubal ostia. 5 273. The nethod of any of clains 252
to 272, wherein at | east one of the at |east one cuff nenber includes at

| east one | obe which, when the at |east one of the at |east one cuff

member is i2Af atldg methedefdaimid o 258 glugheiommisingdhasters®li t y of the

subj ect such as . I tial obstruct the sanme and prevent flow
thereinto. 10 2?%£”$ﬁ%a%§%?§g&%ﬂhb %%%1273, wherein the nasal cavity region
is a lower regierhdling thicughathal mealpieye ahitttbecansdicRtire &f7 the divghaphgall of
claim 273, wherein the nasal cavity region is a mddle region of the nasal
cavity of the siyBlustefthesubigdd. The method of claim 273, wherein the nasal
cavity region is an upper region of the nasal cavity of the subject. 277.
The nethod of any of clainms 252 to 272, wherein at |east one of the at

| east one 238. cuftk m@hbess dlaial 28k Surthepbommpridihy thefstdp@ges whi ch, when the at
| east one of the at |east one cuff menber is inflated, extend into regions
of the nasal cawrexidisg a few chamjeb duidly cpnnesting the nosspisee prd theampythpisse r uct
t he sane and pr nt .f reintg. 278. . f.elai erein
t he nasal cavit$M§93¢8%%9§%§%F§ﬁ%$88%35%55%$§m£§§gggg¥6#%k%thﬁ%%ﬁgﬁgﬁ
cavityiof the subggfidce. 279. The method of claim 277, wherein the nasal
cavity regions are | ower and upper regions of the nasal cavity of the

subj ect .

256. The method of claim 254, further comprising the steps of:
providing a flow channel fluidly connected to the nosepiece through which a gas
flow, separate to an exhaled air flow from an exhalation breath of the subject, is
15 delivered to the nosepiece; and

supplying a gas flow to the flow channel.

257. The method of any of claims 252 to 256, further comprising the step of:
delivering the substance in response to exhalation by the subject.
20
258. The method of any of claims 252 to 257, wherein the at least one cuff member is
configured such as, when inflated, to direct at least a distal end of the nozzle

towards a site in the nasal airway of the subject.

25  259. The method of claim 258, wherein the at least one cuff member is one or both of
shaped and sized such as, when inflated, to direct at least a distal end of the

nozzle to a site in the nasal airway of the subject.

260. The method of claim 258 or 259, wherein the site includes at least a part of the

30 inferior meatus.



30 280. The nethod of claim 277, wherein the nasal cavity regions are

m ddl e and upper regions of the nasal cavity of the subject. WO 03/000310
PCT/ | BO2/WB®340037) 281. A nethod of delivering substance POTABRASAI4 cavity
of a subject, conprising the steps ofs: fitting a nosepiece to a nasal
cavity of a subject, the nosepiece including a nozzle through which

subst ance ig1delTheaidod 6f dnyfrbsak 268 260, vireeiathd gRdhclods at feasind pat abl e
cuff nenber which is configured such as, when inflated, to provide a
fluid-tight sealofBetmiddle mprdusiosepi ece and an inner wall of the nasal
cavity of the subject; and delivering substance through the nozzle of the
nosepi ece. 10 282. The nethod of claim 281, wherein the at | east one

i nfl at abl e26nf f Themialiod of clsionidlgwhesdid thelée invlides e isuhegauasttthd middle
exhal ati on by the subject. 283. The nethod of claim 281 or 282, wherein the
at | eas? one infe@fWbl e cuff menber is configured to be inflated in
response to exhal ation by the subject. 15 284. The nethod of any of clains
281 to 283, further conprising the steps of: providing a nouthpiece unit;
and the subpsct Taxshadtheof yafghaiib Q5 8we bl ivdeecin thd siledncladsent ddagsa part of
the oropharyngeal velum of the subject. 20 285. The nethod of clai m 284,
further conpri siOﬁgletmersqrépea@fS.- providing a flow channel fluidly connecting
t he nosepi ece and the nout hpi ece unit, whereby exhaled air from an

exhal ation breath is delivered through the nosepiece. 25 286. The net hod
of cl aitn 2844. f ahkchesthedoPirdysifhiinb @58 teP63,6flierein the site includes at least a part

of the inferior nasal concha.

265. The method of any of claims 258 to 264, wherein the site includes at least a part

of the middle nasal concha.

15
266. The method of any of claims 258 to 265, wherein the site includes at least a part
of the superior nasal concha.
267. The method of any of claims 258 to 266, wherein the site includes at least a part
20 of the olfactory region.

268. The method of any of claims 258 to 267, wherein the site includes at least sinus

ostia.

25 269. The method of any of claims 258 to 268, wherein the site includes at least sinus
infundibulum.

270. The method of any of claims 258 to 269, wherein the site includes at least a part
of the epipharynx.
30
271. The method of any of claims 258 to 270, wherein the site includes at least

adenoids.



providing a flow channel fluidly connected to the nosepi ece through which a
gas flow, separate to an exhaled air flow froman exhal ati on breath of the
subj ect, WO 03delsivered to the nosepi ece; and 30 suppl yi ngPaTgBe2/d3bdw t o t he
fl ow channel. 287. The nmethod of any ®f clainms 281 to 286, further
conprising the step of: WO 03/000310 PCT/I1B02/03034 78 delivering the
substance in response to exhal ation by the subject. 288. The nethod of any
of clainms 281 to 287, wherein the at |east one cuff nenber is configured

such as, whRdA- i rifheanethod phanyi ofecdaims258a 2171 awWhprsinghe sitgimstudenat leasiinkal 5

towards a site |g he nasal airway of the subject. 289. The nethod of clal m
288, wherein thé a' | east one cuff nenber is one or both of shaped and

si zed such as, when inflated, to direct at |least a distal end of the

nozzle to a site in the nasal ai rway of the subject. 10 290. The nethod of
cl ai m 288 @328 hevipethed At Weofsqlalelﬁ%&ta&@% ‘é{herpléﬁﬂeaat ggraf the at Igest one

inferior neat us., t he
site includes at lea ];tnga @ﬁ@@&% ?ta(?%el%e g“éjl%ehnﬁve%ﬁ 8[hé 35%%& Oll}\ggg{n@t Ra(gd of
claim 291, wher é¢ast bﬂitecﬁfmembeﬁisudﬂae@,rex'temﬁemt@a r@Eoh of)fhetﬂaaal khed) 6f the

neatus. 20 293. The method of any of clains 288 to 292, wherein the site
incl udes at | eastbigctyueh as torat {qssf paspialhi Gwtragidhesamemg provest fewrberedto.any of

clainms 288 to 293, wherein the site includes at |least a part of the
i nferior nasal concha. 25 295. The method of any of clains 288 to 294,

wher ei not he7ai t GHenfétee of alaith ©F3! wheRed the mkalt dAQitirélilbie i@ EAVer GOFIGR D

the nasal cavity of the subject.

275. The method of claim 273, wherein the nasal cavity region is a middle region of
the nasal cavity of the subject.
15
276.  The method of claim 273, wherein the nasal cavity region is an upper region of

the nasal cavity of the subject.

277. The method of any of claims 252 to 272, wherein at least one of the at least one
20 cuff member includes a plurality of lobes which, when the at least one of the at
least one cuff member is inflated, extend into regions of the nasal cavity of the

subject such as to at least partially obstruct the same and prevent flow thereinto.

278. The method of claim 277, wherein the nasal cavity regions are lower and middle

25 regions of the nasal cavity of the subject.

279. The method of claim 277, wherein the nasal cavity regions are lower and upper

regions of the nasal cavity of the subject.

30 280. The method of claim 277, wherein the nasal cavity regions are middle and upper

regions of the nasal cavity of the subject.



296. The nethod of any of clains 288 to 295, wherein the site includes at

| east a part 30 of the superior nasal concha. WO 03/000310 PCT/|B02/ 03034
79 297. TWoogwodsodd of any of clains 288 to 296, wherein tRE€TABO23DICI udes
at least a part of the olfactory regdgi7on. 298. The nethod of any of clains
288 to 297, wherein the site includes at |least sinus 5 ostia. 299. The

met hod of a8y, ofA eletihdBolEBivelng Sibstanbetea Radah Cavityl o d sidhdetednihisingahié
si nus infundi bulum 10 300. The nmethod of any of clains 288 to 299,

wherein the siteétdpaefudes at least a part of the epipharynx. 301. The

met hod of any of.. gl ali 28 0 ner el N ite incl . I

adenoi ds. 15 30£tﬁ%%g§'§§lp heggttoo? ﬁ%s%%/cégﬁ?é)? gi@uﬁ e%Béwtngs‘li%T,e ql\?ﬁ@lgéﬁng %Zgési te
i ncl udes at | eashroughakhic®Sub&tancd0n. ddiherdietd it @hsadroavief, @ldabieadBbnt o
302, wherein at | east one of the at |east one 20 cuff nenber includes at

| east ofe | obe milanble ghEmember ayhiple issgongiguredsuethas, ythen |inflaed, doravidy a
menmber is inflated, ..exten Lnto regi t asal vity of.. t
31 SRRk D8 b SRR A0 o AL RFR ot B bl cBlif Ao,

subj ect such as 34
therei nto. 304. sibectyeadod of claim 303, wherein the nasal cavity region is
a |lower region of 25 the nasal cavity of the subject. 305. The nethod of
cl ai m 303, wher dichivening syhstancecthrougl theaypzale of shenasepietce regi on of t he nasal
cavity of the subject. 30 306. The nethod of claim 303, wherein-the nasal
cavity region is an upper region of the nasal cavity of the subject. WO

03/ 000300 P@Z/ | Bhe/ 8334 of claim 281, wherein the at least one inflatable cuff member is
configured to be inflated subsequent to exhalation by the subject.

283. The method of claim 281 or 282, wherein the at least one inflatable cuff member
is configured to be inflated in response to exhalation by the subject.
15
284. The method of any of claims 281 to 283, further comprising the steps of:
providing a mouthpiece unit; and
the subject exhaling through the mouthpiece unit to cause closure of the
oropharyngeal velum of the subject.
20
285. The method of claim 284, further comprising the step of:
providing a flow channel fluidly connecting the nosepiece and the mouthpiece
unit, whereby exhaled air from an exhalation breath is delivered through the
nosepiece.
25
286. The method of claim 284, further comprising the steps of:
providing a flow channel fluidly connected to the nosepiece through which a gas
flow, separate to an exhaled air flow from an exhalation breath of the subject, is
delivered to the nosepiece; and

30 supplying a gas flow to the flow channel.

287. The method of any of claims 281 to 286, further comprising the step of:



80 307. The nethod of any of clains 281 to 302, wherein at |east one of the
at |least one cuff nenber includes a plurality of |obes which, when the at

| east onewofo3pbsi@at | east one cuff nmenber is inflated, ePCEAHINIOVB regi ons
of the nasal cavity of the subject sih as to at |least partially fill the

sanme and prevent flow thereinto. 5 308. The nmethod of claim307, wherein

the nasal cavi t&ieﬁﬁéi‘ir%ﬂﬁe alBtah Oy BIresodsdodsthAatisrERy @BSUBiEctt he nasal cavity
of the subject. 309. The nethod of claim 307, wherein the nasal cavity

regions are |lower and upper 10 regions of the nasal cavity of the subject.

310. The od ~of cl.ai Q7, er ei | . cavi r.eqi ons-_are, ni.ddl e
and upper maﬁgg'gi 3%5’ I%?tﬁ?#%tgar? Sog}é’i]agge:ng%og@ 7?%’2@%% ?‘83% ?éaitégﬁfT&%eIﬂ% "idd of
del i vering substafgut® sachas athedl infd¥d,0f dreetibf RGét a 6RMPehdioighd REzzISt €ps
of: fitting a nosepliece to a nasal cawéi; of a subject, the nosepiece

i ncl udi Ag a noz#pwards Rsdeghthamnpreehaiswiselne sulljiectdel i vered to the nasal
airway, and at |east one cuff nenber which is configured such as, when
fitted in the nasal cavity of the 20 subject, to engage an inner wall of

the nasal ©8yityriefmdthed stdlhiac2s® Mthetbin Betat Blast dneasif Merdb&tidbnetidodh of he
nozzle towards a site in the nasal airway of the subject; and delivering

subst ance t hr oughapedeandosizddesush ashahap deftited do digeRaleastiredisisl Isad odfthe| ai m

311, wherein theoatl Ioeagi%1 1or][g cusggainenbogrthés one or both of shaped and
si zed such as t GOAAF &LE SiLg iyt dgsabaifyay of e JDISSE e nozzie to a site in
the naggl airway of the subject. 313. The nethod of claim 311 or 312,

further conprising the steps of: 30 Sgr oviding a nouthpiece unit; and the
subj ect exRA0i nd’hetmetherhof pleinB88 ep 8% evhanein thepsitssinsluded Pdease agharttdfdhe

or ophar yngeal venllf.égporo;neetltﬂg subj ect .

291. The method of any of claims 288 to 290, wherein the site includes at least a part
15 of the middle meatus.

292. The method of claim 291, wherein the site includes an inferior part of the middle

meatus.

20  293. The method of any of claims 288 to 292, wherein the site includes at least a part

of the superior meatus.

294. The method of any of claims 288 to 293, wherein the site includes at least a part
of the inferior nasal concha.
25
295. The method of any of claims 288 to 294, wherein the site includes at least a part

of the middle nasal concha.

296. The method of any of claims 288 to 295, wherein the site includes at least a part

30 of the superior nasal concha.



WO 03/ 000310 PCT/1B02/ 03034 81 314. The nethod of claim 313, further
conprising the step of: providing a flow channel fluidly connecting the
nosepi ecewarnd/oodseo nout hpi ece unit, whereby exhal ed air f PoRIBR/BSAPAI ation
breath is delivered through the 5 no®epiece. 315. The nmethod of clai m 314,
further conprising the steps of: providing a flow channel fluidly connected

to the nOS@gF.eCefhwﬁaH&JloMrychc@aiﬂ@@ssfté 9%, WiRkRa ﬂ{efs_ifeQnﬁﬁd%W%ﬁgﬂa ght flow

froman exhal ati on breath of the subject, I's 10ﬁde ivered to t

nosepi ece; and wfip oifacpraragam.fl ow to the fl ow channel. 316. The net hod of
any of clainms 311 to 315, wherein the substance conprises a powder. 15
317. The nethod of claim 316, wherein the substance is delivered as a

powder  aenggol Thdlfethdd 6 AL &1GniRk 2880 007 GhiRirem tRd ditd RciRles atBR% 8infls ¢ he
substance conprises a 20 liquid. 319. The nethod of claim 318, wherein the

liquid bs one ofos@da.sol uti on or a suspension. 320. The nethod of claim 318
or 319, wherein the substance is delivered as a liquid 25 aerosol. 321.
The met hod of claim 318 or 319, wherein the substance is delivered as a

liquid | etgo30 13 meilitE ofRiyNIL10Ms2BE 19098 heTBin 3l sitPindRBes MNBEL MU
maj or fraction of the particle size distributionis in the range of from

about 1 mto abdufunddulmm. WO 03/ 000310 PCT/ |1 B02/ 03034 82 323. The nethod of
claim 322, wherein a nmajor fraction of the particle size

10 300. The method of any of claims 288 to 299, wherein the site includes at least a part
of the epipharynx.

301. The method of any of claims 288 to 300, wherein the site includes at least
adenoids.
15
302. The method of any of claims 288 to 301, wherein the site includes at least tubal

ostia.

303. The method of any of claims 281 to 302, wherein at least one of the at least one
20 cuff member includes at least one lobe which, when the at least one of the at
least one cuff member is inflated, extends into a region of the nasal cavity of the

subject such as to at least partially obstruct the same and prevent flow thereinto.

304. The method of claim 303, wherein the nasal cavity region is a lower region of

25 the nasal cavity of the subject.

305. The method of claim 303, wherein the nasal cavity region is a middle region of

the nasal cavity of the subject.

30 306. The method of claim 303, wherein the nasal cavity region is an upper region of

the nasal cavity of the subject.



distribution is in the range of fromabout 1 mto about 50 m 324. The

nmet hod of claim 323, wherein a major fraction of the particle size 5

di st ri butworesjososiin t he range of from about 1 mto about 3®CWIBE2B034The

met hod of claim 324, wherein a major $raction of the particle size
distribution is in the range of fromabout 10 mto about 30 in. 10 326. The

met hod of gbai MR methb@ 6Lty 6f dEhR28M 1as02 oRheéintdd feapisie ofl the & 1885t one
distribution is in the range of fromabout 10 mto 20 gm 327. The nethod

of clai m 326, meffenﬁnberrmf dest 3 plaraliy obobemwhishy wihen éhesatzl@ast ana ok st on

is in the range 9 to.a f any
of clains 311 t(% ‘2%‘[‘ %?%l%\b %PE]’Se{Hgl g ?}ﬁc dgl p%'ﬁl&?%easﬁe gl%grﬁgﬂﬁdtpge
i nferior neatus.subjR sufhes wedthedt gtianyfildtheahmk iEd BllehidlB2theralyer ei n t he

site incI udes at least a part 20 of the m ddle neatus. 330. The nethod of
claim 32 9 wherein the site includes an inferior part of the mddle

meat us. %gl T-ngfné]c‘ﬁ(r){' 89((:)1?&1% %6‘?/ V@Ieréﬂl ﬁ{er?asgl]cjavﬁyp 5‘%%)%’51#:@ 'W%'{ ﬁn& Hﬁﬁkﬁ%t €

i ncl udes at” T'east superi or meatu any of

clains 311 to 33aglowtﬁeﬁa§ah&v$ﬂyto$thmbj¢des at least a part of the
i nferior nasal concha. 30 333. The nmethod of any of clains 311 to 332,
wherein the site includes at least a part of the m ddl e nasal concha. WO

03/ 000310 Rgd/ | %%%/I.R%R%iel of g}?xir&%& WhGeilE b@ﬁ%ﬁaﬁ: \f”‘@yreglong LAl W613 %&dct%é)pceﬁgs 5

wherelnthe Site1nc €ast a par esu art Or Rasa
335. The net hod régloﬁgwftﬁén@gaatmw%iﬂwt@bﬁaﬂ wherein the site includes at

| east a part
310. The method of claim 307, wherein the nasal cavity regions are middle and upper

regions of the nasal cavity of the subject.

15 311. A method of delivering substance to a nasal airway of a subject, comprising the
steps of:
fitting a nosepiece to a nasal cavity of a subject, the nosepiece including a nozzle
through which substance is delivered to the nasal airway, and at least one cuff
member which is configured such as, when fitted in the nasal cavity of the

20 subject, to engage an inner wall of the nasal cavity of the subject and direct at
least a distal end of the nozzle towards a site in the nasal airway of the subject;
and

delivering substance through the nozzle of the nosepiece.

25 312. The method of claim 311, wherein the at least one cuff member is one or both of
shaped and sized such as to direct at least a distal end of the nozzle to a site in

the nasal airway of the subject.

313. The method of claim 311 or 312, further comprising the steps of:
30 providing a mouthpiece unit; and
the subject exhaling through the mouthpiece unit to cause closure of the

oropharyngeal velum of the subject.



of the olfactory region. 336. The nethod of any of clains 311 to 335,
wherein the site includes at |east sinus ostia. 10 337. The nethod of any
of cl ai rewB1300031836, wherein the site includes at | east PCAUIB02/03034

i nfundi bul um 338. The nethod of any &f clains 311 to 337, wherein the site
includes at |least a part 15 of the epipharynx. 339. The nmethod of any of
clains 311 to 338, wherein the site includes at |east adenoids. 20 340.
The nethod of any of clainms 311 to 339, wherein the site includes at |east
tubal osti3d% 3 ¢ meihodedk clem 3, Arfheppormprsing the SEPAS 340, wherein at | east

one of the at f N, When
the at | east on 1d€1 ?‘” W%dl%%éﬁ%gﬁﬁg ?rﬁeerr%erﬁllteceogg (% kh%dﬁ Wﬂk%e nasal
cavity of the Slmhitee\&mre@yteecndlsdiam fom fegkilatih bieathnigsddlive@yithiough thée
subject such as to at |least partially obstruct the sanme and prevent flow

t herei nfo. 342. TPPaPieEst hod of clai m 341, wherein the nasal cavity region is
a lower region of 30 the nasal cavity of the subject. WO 03/000310
PCT/ 1 B02/ 03034 84 343. The method of claim 341, wherein the nasal cavity

region is 315 ddihe ni@Gédof @dim 3 Bie furtratompridihy thefstépbef:subj ect . 344. The
met hod of claim 341, wherein the nasal caV|2%@reg|on IS an upper. region of

5 the nasal cavibr§vidingeHlovs ginaek flu 5>omméﬁ tthoaosspicghipropghovhichd 2831 to
340, wh t
00, ner el oL ok heRlE Shn Hipye e

menber 10s fitt edelitertd e hanasepicry; dnd of the subj ect, extend into

supplying a gas flow to the flow channel.

316. The method of any of claims 311 to 315, wherein the substance comprises a

powder.
15
317. The method of claim 316, wherein the substance is delivered as a powder
aerosol.
318. The method of any of claims 311 to 315, wherein the substance comprises a
20 liquid.
319. The method of claim 318, wherein the liquid is one of a solution or a suspension.
320. The method of claim 318 or 319, wherein the substance is delivered as a liquid
25 aerosol.

321. The method of claim 318 or 319, wherein the substance is delivered as a liquid

jet.

30 322. The method of any of claims 311 to 320, wherein a major fraction of the particle

size distribution is in the range of from about 1 um to about 80 pm.



10 regions of the nasal cavity of the subject such as to at |east partially
obstruct the sanme and prevent flow thereinto. 346. The nethod of claim
345, wherwpr3wbsinasal cavity regions are | ower and m ddl @CTABe/@BNB of t he
nasal cavity of the subject. 15 347. 8he method of claim 345, wherein the
nasal cavity regions are |ower and upper regions of the nasal cavity of

t he subj ec323348heThethvdt bOtldiin 6DAI Whddkn avhaef&l firatfien ndswk patitleysizegi ons
are mddle and upper 20 regions of the nasal cavity of the subject. 349.
The met hod of arjstabutiands irsthg 1ange of Sgm atoyt 1 peY toebapt 1sliRg t he step of :
delivering the substance in response to exhal ation by the subject. 25 350.
A net hod of delivering substance to a nasal airway of a subject, conprising
the steps3ofi. flidet hdthod BPSRAMEGE3 ! WhareldsAmGAY ifitaytiod of Sybpatle tibe
nosepi ece including a nozzle through which substance is delivered to the
nasal abrway, arndistabutiondsin baeanggiof fromeatont | uat tolabast3lwm. of the at | east
one cuff nenber including at | east one | obe 30 which, when the at |east one
of the at |east one cuff nenber is fitted in the nasal <cavity of the

subj ect, exbendsrHeniRtid’ 68idimOB24 heneRsRla eyt Yrabliod e BEDpAGEIeSHEH as
to at least partially obstruct the sane and préevent flow thereinto; and WO
03/ 000310 PCT/ | Bi/ib@08ds iBthe daigewé fiongatemub§d prcte abbutddgimt he nozzl e of the
nosepi ece. 351. The net hod of claim 350, wherein the nasal cavity region is
a lower region of the nasal cavity of the subject. 5 352. The nethod of

cl ai m 350, syper iy TRgJAASRIIARY 3LY, WESkRD d Ao Trdeh&, RO pficlet Bige nasal
cavity of the subject. 353. The net’hod of clal m 350, whereln the nasal
cavity region i slisttibutiupds it girageof from about 10 um to 20 pm.

327. The method of claim 326, wherein a major fraction of the particle size

distribution is in the range of from about 15 ym to about 30 pm.

15
328. The method of any of claims 311 to 327, wherein the site includes at least a part
of the inferior meatus.
329. The method of any of claims 311 to 328, wherein the site includes at least a part
20 of the middle meatus.

330. The method of claim 329, wherein the site includes an inferior part of the middle

meatus.

25 331. The method of any of claims 311 to 330, wherein the site includes at least a part

of the superior meatus.

332, The method of any of claims 311 to 331, wherein the site includes at least a part
of the inferior nasal concha.
30
333. The method of any of claims 311 to 332, wherein the site includes at least a part

of the middle nasal concha.



10 the nasal cavity of the subject. 354. The nethod of claim 350, wherein
at |l east one of the at |east one cuff nenber includes a plurality of | obes
whi ch, whwo oBlen3ad | east one of the at |east one cuff nemo@&ABIZ3DI4tted in
the nasal cavity of the subject, extei¥d into regions of the 15 nasal cavity
of the subject such as to at least partially obstruct the sane and prevent
flow thereinto. 355. The nethod of claim 354, wherein the nasal cavity
regions are lower and mddle regions of the nasal cavity of the subject.
20 356. Thé34#et Hbd nufthad of any35“4:1aimhéﬂbitm333aewh¢a@'althecsit¢iin§lud®git®ast apat| ower
and upper regi o?ﬁl of the nag avity of the subject. 357. The net hod of
cl ai m 354, wher & etSI’fBerﬁ%fsr’é‘Fa (98’3‘? regi ons are middl e and upper 25
regions of the nasal cavity of the subject. 358. The nethod of any of
clainms 350 to 357, wherein the at |east one cuff menber is configured such
as, whef f38%.ed Tha neethabaf arryanf claimeB11 ie3 34 bjherdin theosierigelydesan leashmpart wal |
of the nasal cavi h{?@f he subject and direct at |least a distal end of the
30 nozzl e towar &% LR I We nasal airway of the subject. WO 03/000310
PCT/ 1 B02/ 03034 86 359. The nethod of claim 358, wherein the at |east one
cuff menber is one or both of shaped and sized such as to direct at |east
a distal eAd6.of Thaenethod blaryofzlainsS1i o 33 hevimasialthasitavagludés atHeast sinect . 5
360. The nmethod of claim 358 or 359, wherein the site includes at least a
part of the i nP&f%or nmeatus. 361. The method of any of clainms 358 to 360,
wherei ppthe site includes at |least a part of the mddle neatus. 10 362.
The nmet hod of claim 361, wherein the site includes an inferior part of the
m ddl e 337. The method of any of claims 311 to 336, wherein the site includes at least sinus

infundibulum.

338. The method of any of claims 311 to 337, wherein the site includes at least a part
15 of the epipharynx.

339. The method of any of claims 311 to 338, wherein the site includes at least

adenoids.

20  340. The method of any of claims 311 to 339, wherein the site includes at least tubal

ostia.

341. The method of any of claims 311 to 340, wherein at least one of the at least one

cuff member includes at least one lobe which, when the at least one of the at

25 least one cuff member is fitted in the nasal cavity of the subject, extends into a
region of the nasal cavity of the subject such as to at least partially obstruct the

same and prevent flow thereinto.

342. The method of claim 341, wherein the nasal cavity region is a lower region of

30 the nasal cavity of the subject.



meatus. 363. The nmethod of any of clains 358 to 362, wherein the site
includes at least a part 15 of the superior neatus. 364. The nethod of any
of cl ai rewB38/00031863, wherein the site includes at | east RCpABO2/03034 t he

i nferior nasal concha. 20 365. The met#hod of any of clains 358 to 364,
wherein the site includes at |least a part of the m ddl e nasal concha. 366.
The nethod 3a8 aRheGhethb@biMladrd4i %ﬁé@iﬂ tlﬂ‘@ﬁés%! @aﬁ&ere?'oﬁ%s hGbedesgish Okeast
a part of the superior nasal concha. 25 367. The method of any o% cl ai s
358 to 366, wherlss msaheavey oéthersubjedes at | east a part of the olfactory
region. 368. The nethod of any of clains 358 to 367, wherein the site

i ncludes at |east sinus 30 ostia. WO 03/000310 PCT/|1B02/03034 87 369. The
met hod of apy 0fTh%'rﬁétH§d 3P8lal? 33@&’\/hé’i/€'i%rtﬁé Baéah@av%fytx%gﬂoﬁ% Hﬁ'%ﬁ reélgﬁ%ff
sinus infundi bulum 370. The nethod of any of claing 358 t %69 wherein
the sité incl udeke nasal eady ofithsanbjecs of t he epi pharynx. 371. The net hod of
any of clains 358 to 370, wherein the site includes at |east adenoids. 10
372. The method of any of clains 358 to 371, wherein the site includes at

| east t ubaligsostig kA of Ay SRIARA 31 AN NGLR! dheadBhel O (B 3¢ Iekiohber
conprising the steps of: providing a nouth piece unit; and 15 the subject
exhal i ng t hr ougleufthreembert inpliudesea phurdlity of hﬂmswhmmsxdnmthn‘attlb@t one optieragngeal

vel um of the su
tféast one cuff member is fitted in the nasal cavity of the subject, extend into
10 regions of the nasal cavity of the subject such as to at least partially obstruct the

same and prevent flow thereinto.

346. The method of claim 345, wherein the nasal cavity regions are lower and middle

regions of the nasal cavity of the subject.

15
347. The method of claim 345, wherein the nasal cavity regions are lower and upper
regions of the nasal cavity of the subject.
348. The method of claim 345, wherein the nasal cavity regions are middle and upper
20 regions of the nasal cavity of the subject.

349. The method of any of claims 311 to 348, further comprising the step of:

delivering the substance in response to exhalation by the subject.

25 350. A method of delivering substance to a nasal airway of a subject, comprising the
steps of:
fitting a nosepiece to a nasal cavity of a subject, the nosepiece including a nozzle
through which substance is delivered to the nasal airway, and at least one cuff
member, at least one of the at least one cuff member including at least one lobe
30 which, when the at least one of the at least one cuff member is fitted in the nasal
cavity of the subject, extends into a region of the nasal cavity of the subject such

as to at least partially obstruct the same and prevent flow thereinto; and



374. The method of claim 373, further conprising the step of: providing a
fl ow channel fluidly connecting the nosepiece and the nouthpiece 20 unit,
wher eby ewbaBmeob3zd r from an exhal ati on breath is delivere@CThB@ugh34 he
nosepi ece. 375. The nethod of claim 384, further conprising the steps of:
providing a flow channel fluidly connected to the nosepi ece through which a

gas 25 flow, SeRAa(&iR duBsiaitealfdabE thedlozzlkloP e ioREpiaR. exhal ation breath of
the subject, is delivered to the nosepiece; and supplying a gas flowto

the fl ow channel. 376. The nmethod of any of clains 350 to 375, wherein the

bst i 0 wd 03/ 00031Q PCT/1B02/ 03034 88.377.. Th
Sathod o ORIP T TS emead 0 BRI, HBGRHHNE TEH Sari R Sor owss dekon of |

aerosol . 378. The. pRLNQSi9hr 83Y%uBfecc! @i ms 350 to 375, wherein the substance
conprises a 5 liquid. 379. The nethod of claim 378, wherein the liquid is
one of & solution or a suspension. 380. The nethod of claim378 or 379,

wherein th b i | i d a |iqui 10 . .381. Th t hod
of claim 37820r WrgncudebF Ra0swREr bt el gD uRRRR 10 midie et oy
15 382. The met hpdnphi @Ry of 1e!sabjest, 376 to 380, wherein a major fraction of

the particle size distribution i's in the range of fromabout 1 gmto about
80 gm 383. The nethod of claim 382, wherein a major fraction of the

ticl [ LStri [ i S, the . fr. bout 1 t o .about 50
Om 20 364 % 9ne MEIROROGPE et A SRR ae AL PRk SLe7 P FoE o

partichg size ihenasal cavity of the subject.

354. The method of claim 350, wherein at least one of the at least one cuff member
includes a plurality of lobes which, when the at least one of the at least one cuff
member is fitted in the nasal cavity of the subject, extend into regions of the

15 nasal cavity of the subject such as to at least partially obstruct the same and

prevent flow thereinto.

355. The method of claim 354, wherein the nasal cavity regions are lower and middle

regions of the nasal cavity of the subject.

20
356. The method of claim 354, wherein the nasal cavity regions are lower and upper
regions of the nasal cavity of the subject.
357. The method of claim 354, wherein the nasal cavity regions are middle and upper
25 regions of the nasal cavity of the subject.

358. The method of any of claims 350 to 357, wherein the at least one cuff member is
configured such as, when fitted in a nasal cavity of the subject, to engage an
inner wall of the nasal cavity of the subject and direct at least a distal end of the

30 nozzle towards a site in the nasal airway of the subject.



distribution is in the range of fromabout 1 gmto about 30 gm 385. The
nmet hod of claim 384, wherein a major fraction of the particle size 25

di st ri butworesjososiin t he range of from about 10 gmto about P8O/IBIR/03BBIG. The
met hod of claim 385, wherein a major raction of the particle size
distribution is in the range of fromabout 10 gmto about 20 gm 30 387.
The mnet hod 389. cIThkemheiB&d ofdigine3 I8, avhoRdiDthefak Batt @ coff thérebgrds bhebcb&h 2€
distribution is in the range of from about 15 gmto about 30 gm WO

03/ 000310 PCT/ | Bhgnedzwd sizeggudngs tordiecchat lsad agfistahendor! the gpage 50 sitg i3g7,
further conprisi . X ivering the substance in response to
oy SR g

exhal ati on by the su thod of delivering substance to a nasa
ai rway of a subject, conprising the 5 step of: delivering substance
through a first delivery out]let _and at |east one gas flow, separate to an
exhal at fon 3§9eatTr1iledﬁetbo<¥ abglaen 358 By 3oy hereip dhgssitegneludescyfdgast a materfythe
outlet into the, I y of the subject. 10 390. The nethod of claim
389, further co#%%ﬁ@%ﬁ%hpﬁg steps of: providing a nouthpiece unit; the
subj ect exhaling through the nout hpiece unit to cause closure of the

oropharyngeal velum of the subject. 15 391. The nethod of claim 389 or 390,
wher ei n” t hé6ht [Thgdpethprbokayailares 3o i 3@l twherein the sttedpeludas at lgest 2 At t he

at | east one ga 0 i d therefrominteracts with the substance
delivered thr oug)fﬁh{ehlﬁ‘l(ﬂgr%gﬁggl ivery outlet. 392. The nethod of claim 391,

wherei nothe at | east one gas flow delivered fromthe at 20 |east one
second delivery outlet is such as to guide the substance delivered _through
the first @6Rivdihg mrthodet claigr36lTmdieresn Hisdite inchies an infprernartagghe midlie,
wherein the at %ggf% one second delivery outlet conprises a substantially

(5] .
annul ar outlet an he at |east one gas flowis a

363. The method of any of claims 358 to 362, wherein the site includes at least a part

15 of the superior meatus.

364. The method of any of claims 358 to 363, wherein the site includes at least a part

of the inferior nasal concha.

20 365. The method of any of claims 358 to 364, wherein the site includes at least a part

of the middle nasal concha.

366. The method of any of claims 358 to 365, wherein the site includes at least a part
of the superior nasal concha.
25
367. The method of any of claims 358 to 366, wherein the site includes at least a part
of the olfactory region.

368. The method of any of claims 358 to 367, wherein the site includes at least sinus

30 ostia.,



25 substantially annular gas flow. 394. The nethod of any of clains 389 to
393, further conprising the step of: delivering the substance and the at

| east onewQ@as/06d3oev on exhal ati on by the subject. 30 395. PChaBexi3bdid of
claim 394, wherein delivery of the at87 east one gas flowis initiated
prior to delivery of the substance, whereby a gas flow is delivered WO

03/ 000310 Bed/ | BeR/ B3NS of B sAV1AHRRSBRE 388, RS ROSItSRERIAES SElbhst 8Tnvis
outlet prior to substance béing delivered through the first delivery

outlet. 396. Thenfwedibobinof any of clains 389 to 395, wherein the substance
conprises a 5 powder. 397. The nethod of claim 396, wherein the substance
is delivered as a powder aerosol. 10 398. The nethod of any of clains 389

to 395, whepgi n TiHaen&HES bARGLICAREI338 %0 869, Wikhiéifl th3SR indlnBes RUSREA g&nd aim
398, wherein the liquid is one of a solution or a suspension. 15 400. The

met hod 6f cl ai mo8¥® epipl@@@x. wherei n the substance is delivered as a liquid
aerosol. 401. The method of claim398 or 399, wherein the substance is
delivered as a liquid jet. 20 402. A nasal delivery device for delivering

a substance740 apasathodaf 4y 6f cRiSHBFSad 379URRAM R kite dSclfREeitnBgfor e
described with reference to any of Figures 2 to 5, Figures 6 to 9, Figures

10 to 13, Figurededoldt.o 16, Figures 17 to 19, Figures 20 to 22, Figures 23
to 26, Figures 27 to 30, Figures 31 to 34, Figures 35 to 39, 25 Figures 40
to 45 or Figures 46 to 51 of the accompanyi ng draw ngs.

10 372. The method of any of claims 358 to 371, wherein the site includes at least tubal

ostia.

373. The method of any of claims 350 to 372, further comprising the steps of:
providing a mouthpiece unit; and
15 the subject exhaling through the mouthpiece unit to cause closure of the

oropharyngeal velum of the subject.

374. The method of claim 373, further comprising the step of:
providing a flow channel fluidly connecting the nosepiece and the mouthpiece
20 unit, whereby exhaled air from an exhalation breath is delivered through the

nosepiece.

375. The method of claim 374, further comprising the steps of:
providing a flow channel fluidly connected to the nosepiece through which a gas
25 flow, separate to an exhaled air flow from an exhalation breath of the subject, is
delivered to the nosepiece; and

supplying a gas flow to the flow channel.

376. The method of any of claims 350 to 375, wherein the substance comprises a

30 powder.



403. A nethod of delivering a substance to a nasal cavity of a subject
substantially as hereinbefore described with reference to any of Figures 2
to 5, Figupag/o®3to 9, Figures 10 to 13, Figures 14 to 16PCFIBW83417 to
19, Figures 20 to 22, Figures 23 30 t8 26, Figures 27 to 30, Figures 31 to
34, Figures 35 to 39, Figures 40 to 45 or Figures 46 to 51 of the

acconpanyi ng7dr aen@sthod of claim 376, wherein the substance is delivered as a powder
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aerosol.

The method of any of claims 350 to 375, wherein the substance comprises a

liquid.

The method of claim 378, wherein the liquid is one of a solution or a suspension.

The method of claim 378 or 379, wherein the substance is delivered as a liquid

aerosol.

The method of claim 378 or 379, wherein the substance is delivered as a liquid

jet.

The method of any of claims 376 to 380, wherein a major fraction of the particle

size distribution is in the range of from about 1 yum to about 80 pm.

The method of claim 382, wherein a major fraction of the particle size

distribution is in the range of from about 1 um to about 50 pm.

The method of claim 383, wherein a major fraction of the particle size

distribution is in the range of from about 1 pm to about 30 pm.

The method of claim 384, wherein a major fraction of the particle size

distribution is in the range of from about 10 pm to about 30 pm.

The method of claim 385, wherein a major fraction of the particle size

distribution is in the range of from about 10 pm to about 20 pm.

The method of claim 386, wherein a major fraction of the particle size

distribution is in the range of from about 15 pm to about 30 pm.
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The method of any of claims 350 to 387, further comprising the step of:

delivering the substance in response to exhalation by the subject.

A method of delivering substance to a nasal airway of a subjept, comprising the
step of:

delivering substance through a first delivery outlet and at least one gas flow,
separate to an exhalation breath of a subject, through at least one second delivery

outlet into the nasal airway of the subject.

The method of claim 389, further comprising the steps of:
providing a mouthpiece unit;
the subject exhaling through the mouthpiece unit to cause closure of the

oropharyngeal velum of the subject.

The method of claim 389 or 390, wherein the at least one second delivery outlet
is disposed such that the at least one gas flow delivered therefrom interacts with

the substance delivered through the first delivery outlet.

The method of claim 391, wherein the at least one gas flow delivered from the at
least one second delivery outlet is such as to guide the substance delivered

through the first delivery outlet.

The method of any of claims 389 to 392, wherein the at least one second delivery
outlet comprises a substantially annular outlet and the at least one gas flow is a

substantially annular gas flow.

The method of any of claims 389 to 393, further comprising the step of:
delivering the substance and the at least one gas flow on exhalation by the

subject.

The method of claim 394, wherein delivery of the at least one gas flow is

initiated prior to delivery of the substance, whereby a gas flow is delivered
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through the at least one second delivery outlet prior to substance being delivered

through the first delivery outlet.

The method of any of claims 389 to 395, wherein the substance comprises a

powder.

The method of claim 396, wherein the substance is delivered as a powder

aerosol.

The method of any of claims 389 to 395, wherein the substance comprises a

liquid.

The method of claim 398, wherein the liquid is one of a solution or a suspension.

The method of claim 398 or 399, wherein the substance is delivered as a liquid

aerosol.

The method of claim 398 or 399, wherein the substance is delivered as a liquid

jet.

A nasal delivery device for delivering a substance to a nasal cavity of a subject
substantially as hereinbefore described with reference to any of Figures 2 to 5,
Figures 6 to 9, Figures 10 to 13, Figures 14 to 16, Figures 17 to 19, Figures 20 to
22, Figures 23 to 26, Figures 27 to 30, Figures 31 to 34, Figures 35 to 39,
Figures 40 to 45 or Figures 46 to 51 of the accompanying drawings.

A method of delivering a substance to a nasal cavity of a subject substantially as
hereinbefore described with reference to any of Figures 2 to 5, Figures 6 to 9,
Figures 10 to 13, Figures 14 to 16, Figures 17 to 19, Figures 20 to 22, Figures 23
to 26, Figures 27 to 30, Figures 31 to 34, Figures 35 to 39, Figures 40 to 45 or
Figures 46 to 51 of the accompanying drawings.



