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invention relates to a nasal delivery device for and %i‘ﬁé&%e?fzo l'ivering
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or a po r cont ai ning a nedi canent, especially system c or topica _
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to Figure 1, the nasal airway 1 conprises the two nasal cavities separated
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par anasal NASAIDEVIESS a 3 and the tubal Ostia 5 and ol factory cells, and
is lined by the nasal nucosa. The nasal airway | can comunicate with the
nasopharynx 7, the oral cavity 9 and the lower airway 11, with the nasal
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such as athBinay dirfly 8xh@ltjdd.on through the oral cavity 9, and in dashed
line in the open position. There are many nasal conditions which require
treatnent. One such condition is nasal 20 inflammation, specifically
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ef fect between 10 and 20 % of the popul ation, nasal” “‘congestion of the
. erecthll e astig Suand thé tubhkostiashland olfacthy, cellgcnti imlihahby sectesl moch, Tatery

mucus, sneezing and itching.being the nost 25 common synptons. As will be
under st o&’c?,sglr?&g’ﬂ qc‘iﬁ‘ﬁﬁ@’?ﬁ’f"’%‘%#%&ﬁ@? %@W&afhﬁ Prgl cayiy 9|cﬁﬂ6r¥bélt ogvesr al
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“hyper t r ophgion cfdtnaiadephasenr étandythet it savigdd by shenisg dindedsanand theduced

ol .f acti Ort‘)'ropharyngeal velum 13. The velum 13, which is often referred to as the soft palate, is

15  illustrated in solid line in the closed position, as achieved by providing a certain positive
pressure in the oral cavity 9, such as achieved on exhalation through the oral cavity 9,

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 noln-allergic and is often
associated with infection and prevents normal nasal function. By way of example,
ailergic 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 sympfoms. As will be understood, nasal congestion impedes nasal breathing
and prombtes oral breathing, leading to snoring and sleep dis’mrbance. Other nasal
conditions include nasal polyps which arise from the paranasal sinuses, hypertrophie

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 'congesti'on.' Medicaments that are commonly topically
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- 30 In the treatnment of certain nasal conditions, the topical
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decongestants, anti-histam nes, cronpglycates, steroids and antibiotics.
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for e adm nistration of nedicanents requiring a rapid onset of action,
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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 providé
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

. Tfurther slow the onset of action following oral administration.
25.

It is also expected that nasal delivery could provide an effective delivery ‘roufe 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 technigue of the

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




further slow the onset of action follow ng oral adm nistration. t is

25.
al so expected that nasal delivery could provide an effqagb’bgﬁn%gléoﬁgry route
for the .admnistration of proteins and peptides as produce y nmodem

bi ot echnd¥Qgs#/emBio t echni ques. For such substances, the ”Bl;@{?ﬂfoﬁ *n t he
I ntestines and the first-pass- effectsin the liver represent significant

obstacles for reliable and cost-efficient delivery 30 Furthernore, it is
expect ed t higdeaddas ahchdal | XEEYinibSl NG, he nasal delivery techni que of the
present invention Wil pr ovée{miéé? ’eg)talﬂ%%gopr‘?’ tlﬁggbt‘?té‘ﬁt FRseH fandinfzacasehreh
neur ol ogi cdifedtibrBesherbent ?Gﬁﬂ)l&ﬁiﬁ@éﬁi@ﬁ&@gl&pﬁﬁa—ﬂékgeﬁ{egﬁg déﬁvglbﬁtggbfﬁgﬁc such.
as Al zhei MeE S Par ki.nson's, psychiatric diseases and 1 ntracerebr -

i nfect i ons OF e PESHS I frRtion mllews sfon gelivers o e pHadtaiygtegion, Wechagain is
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nasal cavi iliiegossible toegircanspiisthé BRodhbbrdif 8hoR ?ﬁﬁ it.4S. possible to

ci rcunvent _t %Pﬁzl oqd-to-brain barrier (BBB) an eng eé%agiﬁn%m PLPCHOD Wi t h
t he cer ebr S&PifaTereareinny dap (CoFy andvtheainn. Al so, it is expected that the
nasal delivery technique of the present invention wll allow for the
effective delivery of vaccines. 10 Aside fromthe delivery of nedicanents,

o the irri gatlsonitas em&etedaimkhdmﬂ&&lmhﬁrhedﬂnﬂi&ie@zthe %fgsegﬁélrn}cﬁﬁ'#rghlgﬁ@é ne

solutions,.i§ C nly practised to renove particl sec "W oas
wel | as tdmfﬁﬁf%%ggvﬁ%ﬂﬂﬁﬁﬁéhﬁﬂﬁwv-activity of the nasal mucosa. These

sol utigns can be used in conbination with active pharmaceuticals. 15 For
any kind of drug delivery, accurate and reliable dosing is essential, but
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In particular saline solutions, is commonly practised to remove particles and secretions,
as well as to improve the mucociliary activity of the nasal mucosa. These solutions can
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 adminisiration of potent drugs which have a
natrow therapeutic window, drugs with pofentially serious adverse effects and drugs for
the treatment of serious and life-threatening conditions. For some conditions, it ig

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 pharmacentical is preferably based on actual real-time measurements. Currently,
blood samples are most frequently used, but the analysis of Iﬁblecules 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 particuiar 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 .dirgction out of the other nostril. This bi-directional air flow advantageously
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15  In another aspect the present invention provides a nasal delivery device for delivering
substance 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 Ieast 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 subjéct, 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

| lnosepiece.
30 N | |
' In yet another .aspe__ct the present invention provides a nasal .delivery device for

delivering substanqe- to a nasal airway of a subject, corﬁprising:. a nosepiece for ﬁttihg_ t




15 In anot her aspect the present invention provides a nasal delivery device

for delivering substance to a nasal cavity of a subj ef%D [of0) rizébgg: a
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~yet another aspect the. present invention provides a nasal delivery device
for del i{}%srePﬁge'substance to a nasal, airway of a subject, conprising: a
nosepi ece for fitting to 12 Decenber 2005 WO 03/ 000310 PCT/1B02/ 03034 5 a
nostril of a subject, the nosepiece including a nozzle through which
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through ':A1 . nozzl e of the nosepiece. In a yet further aspect the present
i nventi o EEWSW Qplet thrpughawhigh at laastonsemris dtow, separate to an exhalation breath of

the subject, is in use delivered to the nasal airway of the subject; a delivery unit for
15 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,

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 4 nasal caﬁty
of a subject, the nosepiece including a nozzle thiough which substance is delivered to
the nasal airway, and at least one inflatable cuff member; inﬂéting the at least one cuff
member subsequent to exhalation by the subject; and delivering substance through the
nozzle of the nosepiece.
25
 Ina 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 thiough ‘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.




10 delivering substance to a nasal airway of a subject, conprising: a
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delivery outlet through which at | east one gas flow, separate to an

exhal ation breath of the subject, is in use delivered to the nasal airway
of the subject; a delivery unit for 15 delivering substance through the
first delivery outlet of the nosepiece; and a gas supply unit for
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one cuff member including at least one lobe which, when the at least one of the at least
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 info 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 iflustrates the anatomy of the upper respiratory tract of a human
subject;
30 |
B Figure 2 schematically illustrates a nasal delivery device in ,acdordance with a first

embodiment of the present invention;




delivered to the nasal airway, and at |east one cuff menber which is
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subj ect; and delivering substance thriough the nozzle of the nosepiece 10 In
a still yet further aspect the present invention provides a nethod of
delivering substance to a nasal airway of a subject, conprising the steps
of. fitting.a nosepiece to a nasal cavity of a subject, the nosepiece
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drawi ngs, in which: Figure 1 schematically illustrates the anatomy of the
upper respiratory tract of a human subject; 30 Figure 2 schematically

il lustrat | delivery device in accordance with a first enbodi nent
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Figure 3 safienstd adldoyfdrlpuslib@t es the delivery device of Figure 2 inserted
in a nasal ’

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 'embodin_lent of the present invention; o




cavity of a subject for operation; 5 Figure 4 schematically illustrates the
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device of Figure 6 during actuation; Figure 9 schematically illustrates
the del i veFWty9dgisubieefforpnaugtiong f ol | owi ng actuation; Figure 10 |
schematically illustrates a nasal delivery device in accordance with a

third 20 enbodi ment of the present invention; Figure 11 schematically

i'l'1 ust r at Bigui sthbmyteaily diRstars @le dligerylctie ionsgu&@_rh e bASfon; cavity of
a subject for operation; 25 Figure 12 schematically illustrates the
-~ del i véry device of Figure 10 during actuation; Figure 13 schematically

illustratgs . th iver v devi of Fiqure. 2 foll.owi ng actuatiop; jgure 14
schemat i cg%f%f’ ﬁ gﬁ&eﬂag@eﬁ? giﬁﬁﬁgtﬁ? ad?ﬁ%viﬁﬁvege@?vd‘? h %Y’(?E‘%’F‘ﬁ%ﬁ‘&@l Wfi:flfpga
fourth 3@nbRwe JFeM pelent ifvelii@ent invention; 12 Decenber 2005 WO
03/000310 8 PCT/1B02/03034 Figure 15 schematically illustrates the delivery

device of Figure 14 inserted in a nasal cavity of a subject for operation;

Fi gure 16gschematibcal .y 4 l.l.ustrates the deliver evi .of Fi.qure 14 during
actuat i orf BT bERtal INSELER dolery Sebitf of Fife 0 SrsabiJB A sl ce | 5
accoq@anqngj,bhaguﬁjéd‘ttf&-Opgfgﬁggg ment of the present invention; Figure 18
schematically illustrates the delivery device of Figure 17 inserted in a

~nasal 10 cavity of a subject for operation;
Figure 19 schematicaily illustrates the delivery device of Figure 17 during actuation;

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;




Figure 19 schematically illustrates the delivery device of Figure 17 during

--actuation; Figure 20 schematically illustrates a nasal liver icein
1 Gesarish 208

accordance with a sixth 15 enbodi nent of the present gure 21

schemat | & éyoddibustrates the delivery device of Figure inserted in a
nasal cavity of a subject for operaiion; 20 Figure 22 sg[%é%lgﬁ?@gﬁy

illustrat e?,..The x(*lel ivery ﬁie_\/i ce of Figure 20 during actuation; Figure 23
schemat i cal I8/ #{ g8 aillugisies aivasaldelivededsvies frcondaiandea bigha

sevent h eaﬁﬁg&iﬁféﬂ%oﬁeyﬂgeﬁfiﬁ%‘ﬁﬁ%ﬁ nvention; 25 Figure 24 schematically

illustrates the deliver evice of *Figure 23 inserted in a nasal cavity of
a subject for operation; Figure 25 schematically illustrates the delivery

devi ce of Ei ur e, 2:}1 dur.i ng' actuation; 3.0. Figure 26 schematically
illustrate ‘gg%%éq csfigallyeiliugteates theidglivary 2B vice lof Fiiie 22GhitNel] 1 a rheal

Decenbey Z%wag%g%%ﬁ%%ﬁ%&my 03034 Figure 27 schematically

illustrates a nasa ice in accordance with an eighth

enbodi ment of the present invention; 9 Figure 28 schematically illustrates
t he deli Veééﬁr% vice of Figure 27 inserted in a nasal 5 cavity of a subject
for oper at i 8He 2Pgchsmitically dlustntesticidelivary deviceisf Figh@ T diRingabiniBe,y devi ce
of Figure 27 during actuation; Figure 30 schematically illustratés the
delivery device of Figure 27 follow ng actuation; Figure 31 schematically

i |l ustrat dSgure BaselienthtlcaNENNsEaYd GE dbl; [ Wit ninth enbodi nent
of thgopr esent invention; Figure 32 sgﬁegfng‘?‘f‘caﬁgf@gﬁlﬁﬂﬁﬁ?%‘wg%%ﬂ%l i very
device“of Figure 31 inserted in a nasal 15 cavity of a subject for

oper at i on;g;&j-g4k ch i age{ay illustrates the delivery device of
Figure 31 ééﬁlrrig ﬁé%gfé‘%‘ﬁ%%‘iagﬂ?ﬁ“ﬁ%—fia Petasal ddlysmatevden inyadcordaste afithsa hineh
del i very dmbbdimantoﬁhgw&eﬁ’éin{ré?ﬁibﬁ;\/\ﬁ ng ‘actuation;

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 W1th a tenth

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

Figure 36 schematically illustrates the delivery device of Figure 35 Wheré the driving
25 unit is primed for actuation;

Figure 37 schematically illustrates the delivery device of Figure 35 inserted in a nasalt
cavity of a subject for Operation; |

30- Figure 38 sche_mgtically ill_ustrates the delivery device of Figure 35 during actuation
' %ere the subject has commenced exhaling and the deﬁvery device is at the point of
actuation; ' | '




I

“ substance Supply unit;

20 Figure 35 schematically illustrates a nasal delivery device in
accordance with a tenth enbodi nent of the present inv%$ ion i?&ggtrated
in the inoperative configuration; Figure 36 schemati cal ?eP?Pﬁi es the
del i veriO@30008® of Figure 35 where the driving 25 unit PCTIBG0IEH f Or
actuation; Figure 37 schematically ¥l |ustrates the delivery device of
Figure 35 inserted in a nasal cavity of a subject for operation; 30 Figure
38 schensffiga@!I%schéhaidala iREuhids ttdalelivey etRY bE Bighte $3 AW a3faflBhi NY _
actuation where the subject has commenced exhaling and the delivery device
is at the point of actuation-, 12 Decenber 2005 WO 03/000310

PCT/ | B02/93034 ' 3 tical ly.illustrates the delivery devi
of i gur o Baqap oitaly RtaleTR, wilh ollitent dBeR) B areoristle R w racal

delivery dlexnie émb@iGeACAITCeheVi s iRbAYEH)! MnaiiRd BRNheOfindRRatfes ent
invention, illustrated in the inoperative 5 configuration; Figure 41

'schemat i cnfigusatipst r at es the del i very device of Figure 40 where the

driving wunit is primed for actuation; 10 Figure 42 schematically
illustrates the delivery device of Figure 40 inserted in a nasal cavity of
a subj ectFif@e 4IP&hatiffully llstRestBe Tl deRE of Hibld Sl #h&s thd@ridf]d very
devi ce of %i%gur_e 40 Wnerg the subject has ecomnenégdcltlﬂzjexha ing and tﬁjfge
del i very uiéhis pamied for aciussiopoi nt 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
del i vOry Rifirk 422006 eRghdly allududtes Bt BElREy UbYibé 8F FliRrdqb YadHOM i Q

i 26 Fi gurg 45 scheyrrat@?lcal fynglgllr?ust rates @%e&aﬁ% ivery
devi ce ofcafiyofasubfect foriapgratioh] act uation; Figure 46 schematically
illustrates a nasal delivery device in accordance with a twelfth

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 actt;ation;

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 iflustrates 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 ﬁrimed for actuation;

Figure 48 sbhemaﬁcally illustrates the delivery device of Figﬁre 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 ajctuation;




‘enbodi ment of the present invention, illustrated in the inoperative

configuration; 25 Figure 47 schematically illustrates deljv devi ce
of Figure 46 where the driving. wunit is primed for ac%%&??%ﬂ?ergoégre 48

schemat igathidoosde! Ustrates the delivery device of Figure | din a
‘nasal cavity off a subject for operz}i on; 30 Figure 49 & é@?’?@gﬁ y
|

illustrates the delivery device of gure 46 where the subject has
commenced exhaling and the delivery device is at the point of actuation; 12
Decenber - 2005 WO 03/000310 11 PCT/1B02/ 03034 Figure 50 schematically

Il lustrat | ' - Fi gur 6.wh t he, dri vi nit has
been act ugfgg(}j%]g? %gﬁéﬂﬁ%ﬁ%ﬁﬁﬁﬁeﬁg}? i %eg‘{%’?‘?% qvgiee%@g;(lﬁaﬁdghergﬁg? S
~delivery unithas lased abiared, tht diitiggpaitHavelk ihifibicl AbRGorAeH HE LA HOEry s
subst ance s gpl y unit; and 5 Figure 51 schematically illustrates the

del i very <Be af thepaint of ingiating peiyation of the substapemnsupplygmitesn® to 5
‘illustgyate an exhal ati on breath-actuated nasal delivery device in
accordance with a first enbodi nent of the present invention. 10 The

del i very Hipuieckl shemaiicatly ibushats tRdicliveryaiectizs OPFRGE: 40 ddiify fillbidfod N @
nasal cavity of a subject, and a nouthpiece 19 through which the subject
exhal es to actuate the delivery device. 15 The nosepiece 17 conprises a

ui de ne Oy N thy [ a frusto-conical .elenent, for guidin
- ? he nosegila@([:lreegl‘% %Ontso méésggg?gc%g{ay%gf B’teﬁ%‘"aé’ﬁlﬂteélcP?Saén‘%)e?’é'ﬁﬁ’o&f’w@? i t gl

for- del i vascorignsdmith amize enftodinidhe oNBS Presdhi Wodhtidh. t he subject. In this
enbodi nent the nosepiece 17 is a replaceable unit. 20 In this enbodi nent

the otlet unit 21 conprises a delivery channel 23 which is in fluid

commun! R eiiVely advith BRPHRR £RSustity P31 nsBiteedly B frfing M 4 nasal cavity ©
of a subject, and a mouthpiece 19 through which the subject exhales to actuate the

delivery device.

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 subjeét, 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 hozzle 25

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

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 bereinbelow.




t hrough the nasal airway of the subject on exhal ation by the subject

t hrough the nouthpiece 19, and a nozzle 25 for deliveyd §ﬁ8 e to the
nasal airway of the subject. In this enbodi nent the ngégg% ??gaﬁisposed
i n theywalobgesy channel 23 co 25 axially with the sane. ptimddiioseanbodi nent
the nozzle 25 is configured to proypde an aerosol spray. In an alternative
enbodi nent, for the delivery of a liquid, the nozzle 25 could be

configured taq,deli.ver .qujd jet as.a,.col f liquid. In this
enbodinpﬁgqpﬁie IV%F@§W¥FQ§%%F§H Rﬁﬂﬁ?}9%%&%%£®¥UD?mﬁgﬁﬁﬁgﬂﬁgmfgﬁwhere as
30 provi desuibyiede floeisieh® kOBl BehpleUed tigs hd@id 19Whirer ad BRVRRAI By gni ng of
the outlet unit 21 in the nasal cavity of the subject, as will be

descri bedlgxablagpupling, sidh aseioaillopefondhe dobitiminmtéthe 2008 Wi DBIOGG31al12
PCT/ | B02/ 03034 h@ ap. al ternative enbodi ment the outlet unit 21 could be
fixed to FHY Rb ﬁ#@ei , and the nouthpiece 19 instead novably coupled to
the hgusing 15, here as provided by a flexible coupling, such as to all ow
for. the positioning of the outlet unit 21 in the nasal cavity of the

subj ect . I8 this enthodinesmit etdlicass the tit of tha deliveie chidnpeldf domeprides 2 tubular séivnel 23
conpri ses ubul ar _segtion..of a flexible, preferably resilient, material.
In a pr efogl%ré%?@ﬁtﬁr&?q@l( r‘?sﬂl?nﬁé?f@?"iwji I?élllﬁef%‘é‘@‘ﬁﬁmg%‘il[ﬁneﬂ alftqlf%tg“ﬂdﬁ érial,
such as %bﬂn‘i—@@ﬂ@?ld’sﬂ@ﬂﬁéteri&losddﬁa%@ﬂﬁoﬂém&gbﬁent_at least the tip of the
del i very channel 23 has a fapering section which narrows to the distal end

t hereof. The delivery channel 23, in having a narrowi ng taper, acts, on
Inserfion, 1o e nd the narrow nasal val.ve of the nasal cavity of the
~ subj i{%t . ri?ﬁf“ﬁ %%PF@&%P&%@%BHP&% dglléYWé gnneh 23 hes LBPeERS sHption
el |1 Dt cabhigefidAlh 1o (B BEEA R heAEOYAL dSBEH Ghnnd 3 .
enbodi ment 1t he dclg)gst é)l end o?&ltl ﬁlg gttj't FE‘% %ﬁl%%}; .%ééoﬁ%vﬂmé%ﬁ%&g%end at
| east abdagter,2actsy orpinsértivaptoy exgland dhs hamdeutasd wilve antheniisel gvéfyes@ipky from
about 2 cm.tao
- sﬂ%]ect. In a preferred embodiment the delivery channel 23 has an elliptical section,
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 mouthpicce 19 acts to inflate the at least one cuff member 27. In an
alternative embodiment the delivery device could include a sepérate pump unit for
-- mflating 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. B




about 3 cm into the nasal cavity of the subject. 20 The nosepi ece 17

. further conprises at |east one expandabl e cuff nenber for . e sion in
‘the nasal cavity of the subject. In this enbodi nent th?g‘tagelr%%&éegﬁe cuf f

menber 2o ¢peasioses an inflatable nmenber. In this enbodiyy at | east
one cuff menber 27 is in fluid commynication with the %P%@%@ channel
23, whereby the air flow generated by the subject on exhalation through the

ut hpi . i pfl h I f.f 27. In_al
o ternat ol BahRoibitel et ael 0 maiiber 85 6 mpataie mendeh BICSpurmp
uni't for idflfddPdn aGalalion 8y thetblecd bR ROGRLATnBHORE GHERL o ohr! L1 N0

of the nosepiece 17, and in a preferred enbodi nent s equent

pr ef er abl jrember 85 prynd be inflatashdneathanosspiech i Dbghg lddatet! e thewotbet positiodd. . 12
Decenber 2005 WO 031000310 13 PCT/1B02/03034 In this enbodi nent the at

| east one cuff menber 27 is an inflatable nenber which'is inflated on
exhal & i Oln s toRfboBiHint Ghe at NeP ok (AKNAlnbEr 0FDQG t i one
cuff nenber 27 could be inflated on the nosep?g%gﬁ%@%eﬁ ﬁg’“ﬁ%c%%q@ghi n the
correct pelsmenwhickis infleted by dretgsdemtion of hpressiurd inabe dehenceiahnd@B3b@tth 27
conpri ses Lexi bl e | I oan el nt which js inflated by the generation
of a prestshgra1 I?aﬁ% PR Z‘Zﬁgﬂ%@g ongthegelegse olhpregurq framy the Welivaiy f

member - 27cliahé1als NG 69 demaliod EABGURINDAARRLEE 4 1IOM LRE Rl orqpannel
u

"23. In the alternative enbodi nent, here the at | east one menber 27 is

i nfl at ed #flatgd dypasepazate yrmmpniit,, the ht ledst beastffanenbaf 17 eeutbesqually seul d
equal,ly b defl ated by the evacuatiqgqn of gas therefrom using the sane
purrp1 ni t&eﬂa&?%ﬂzﬁ%ﬁ@(‘}ﬂ?tﬁé‘rﬂﬁﬁaﬁgm %H%?g@'ﬁéa@ﬁpﬁmﬁéw&er 27 coul d conprise
aresilient balloon elenment which is inflated by the generation of a

pressure in the delivery channel 23, with the at |east one cuff nenber 27

r et ur ni ngntanetemebodirnagit rtlad at ldast boat edff aofibeg 27 abulincoiprish e redifiesitagose of
channel 23. 1n another enbodi mrent the at | east

pressure fromthe deliyer ) A :
e out  SHNBEEEH SOUeL bt ESRTalion offATaeedn the delvery chamnel 33, with
the at least one cuff member 27 returning to the original, deflated configuration on the

15  release of pressure from the delivery channel 23.

* 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 purp 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 nosepiede 17 being located

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




sponge el ement, in one enbodi nent a foam el ement having an encapsul ati ng

- sealing layer, which can be conpressed, in this enbodjpgnt uati on,
't-0 adopt a conpact 20 configuration to allow for i nseri?@ﬁcqﬁ%(ﬁgsﬁasal

cavi ty Wb obszsmbj ect and inflated, in this enbodi ment ppyRiRRlNI the

vacuum to allow for the introductign of a gas into the porous structure

- of the sponge elenent. In one enbodi nent such a cuff nenber 27 could be in

selective,fluid com’rurtJ'%gat' og)gwi th the atrnosphere. |n_another _enbodi ment
such a ¢ erplicBemberyd 15 Aispese i pn Qwer susfage ebhaentletatiild sMebh t he

delivery R5uf | ¢ : ﬁﬂ? .k h Lyery
channel 23 m%ﬂgls)%l%gf n%%@ t?&ﬁ%n@x{\ﬁ#gﬁghi&%% Qﬁé@l cu éfjs"{r]f@e ¥ 'e(rfhg&.le n the
al t er nat ione afibmeinben7win bding erpandelsle aprosiieartat thepixipandion of fhdgapowp uni t
could be empl oyed to assist.in_inflating such a cuff nenber 27 and in

“def | at i ndFh&ivaf thronaselcayity glithe sublecialbg selmg ofthepesepises LY insike mpsal one
o . . ey o bl oot
T 30 an Py 6t e sifcDid Y beifibe, RSP e PIBLAL R o it 4L °F -

17 bei ng ih deatasdl cavity dfibe salsjedtct position in the nasal cavity of the

subj ect. 12 Decenber 2005 WO 03/000310 PCT/1B02/03034 14 The at | east one
cuff nmenber 27 is disposed to an outer surface of the outlet unit 21 such
as on ex q : | j fy~t I '

ubj oct g AholinERARS: It bRDGHE Wpcl 21! ARSEe SR BBl b e
for the exgmns2@rwidth ihlecanad abot thasalet viali\ve swith raéleo?medc L84l bitwRknt he
subj zct, the sealing of the nosepiece 17 in the nasal 5 cavity of the
subj é8t , tigndeltvery gbamel dAiang, therinperr welk pif dhe masal qgaviy tof ghe subjeehwhent | et
uni't 21 iﬁﬂht«%c#‘e nasal cavity of the subject. In this enbodinent the at-_

| east one cu menber 27 conprises a single annular cuff nenber 27 which
is |located about the outlet unit 21 such as to provide a seal between 10

the delivery channel 23 and the inner wall of the nasal cavity of the
subj ect Whahaltgrpgtivgteshodiment thetttenshond ot webar 22 oould hemptisd @plstaldpe cuf f

orovide A EBEPREERER! Bich eHbBarlion dn bebulihe Bty Wi 2295

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 é substance, in this embodiment an aerosol canister for de!iv;aring metered
volumes of a propellant, preferably a hydrofluorcalkane (HFA) propellant or the like,
20  containing medicament, either as a suspension or solution, whick 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-dese 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'_l_iﬁit 29 1o deliver a
- metered dose of a substance through tﬁe nozzle 25. - |




15 the inner wall of the nasal cavity of the subject when inflated. The
delivery device further conprises a substance supply unif 29 for l'ivering
netered doses of a substance, in this enbodi mrent an a @sﬁﬁnwﬁﬁpgger for
delivery ed volunes of a propellant, preferably rof | uor oal kane
(HFA) propgﬂﬁgﬁ% or the like, 20 containing nedi canent, ﬁéTﬁﬁgy&igta
suspension or solution, which is fluidly connected to the nozzle 25 to
deliver substance fromthe nosepiece 17, in this enbodi ment as an aerosol
spray. | ninxssehodigentethe triggersuecheniser3 b dp ptnfisured: toogwis actuatignt of these uni t

for delivggl l ' . red doses.af su anc | n..anot her
enbodi rrentlg'{b% t%gc Slflgégalﬁ%te% ggclur{ 3?%&%%%%%?%8%‘181118%%8‘”& Z*f”é’“‘éﬁélb“@ YT or
del-i veri nghaandi23gl e netered dose of substance.  The substance supply unit 29

is pre-prineable, in this enbodinment by. loading a resilient elenent, and
i ncl udes a breat h-actuated rel ease mechani sm 31 which, when triggered,. 30

rel eases L4 e pt _and actuates t subst an suppl nit 29 to

gt iver doBE bhbaine R ORA P RO RN P S e R 53 B S8 achiilic nper
2005 WO OsF 188 QaBRaReBupf9 2308 an ghBerbfion BF & pRERAgh Rt prediard WitBethe _

mechani sm 31 is configured to cause actuation of the substance supply unit

.29 on gerflﬂhé[PW(ﬂlia’éﬁela predetermned flow rate through the delivery channel

23. 5.1 n another enbodiment the trigger nechani sm 31 could be configured to

cause-actuation of the substance supply unit 29 on generation of a

pr edet er MhneduRhas smbedimichhithe tidrer dabdhMakh ShaRA] bR3eonBurtdl 1 LhSk

enbodi nent the trigger mechani sm 31 could be configured to cause 10

act udfi oricbmtion ef Higisubsisnce syppiplupit 29ion gpewtion eheitler ioun 0bs peidetveminede of a

predetermned flow rate through the ivery channel 23 or a predeferm ned
pressureqkf¥ﬁF% @ﬁ%gldg?i@%p? c %ﬁﬁ&ﬁiééﬁ PdHQ%%EFF% BISSYHEC S48 ¥ent t he
subst anceiel leYandial £3.29 coul d conprise a nechanical 15 delivery punp, in
particular a [iquid delivery punp or a powder delivery punp, which

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 subsfance, 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 ofa
|  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.




delivers nmetered doses of a substance on actuation thereof. |In another

alternative enbodi nent the substance supply unit 29 co conpr.i a dry
powder delivery unit which delivers netered doses of a%ﬁ%%%"ﬁ%&a&%s a dry

powder wa@w3/ea@iiact uati on thereof. In yet another alter ”ﬁ&k)tﬁo di ment the
substance supply unit 29 could conpggi se a nebulizer which delivers netered
doses ‘of a substance, as an aerosol spray, on actuation thereof 25
Qperation of the delivery device will now be described herei nbel ow with
reference to Figures 3 to 5 of the acconpanying drawi ngs. Referring to

Fi gure 3, Thdsubies eRirehirk ol khhlk Biloub N &R fh66khpi f i
cavities of a J30. subject 0unti I thgggui d%gneﬁi‘gg% ?920 acﬁtegh%i%é&'ﬁ%’r%ego of the
nostril, @esaihe@mopherymgealiwsluii of the shjgciodnd dréveount dieflownthiough texdetivesy about

2 cmintoat al .cavi of the .suhject, and the nouthpiece 19 is

gri pped | %rﬁ’fﬁtﬂbﬁo‘f “gﬂbélec?‘fl. .Blfzalb@@@’nﬂzﬁﬁlnEGB@ the @8/ wseleRyitys

PCT/ | BO2/ Q3@ th Bostetiirehbrai &F the Ghis gwﬁi( uthpiece 19,
whi ch exhal at i on_ﬁ%_(_:ts to gl(izllhose t he orsrg ar?/ﬁ%g’gf %\&;gﬁﬁkt%e?%ag@ “bfect and
drive an theieby laghicvingou dirditheticde] mireflgw thivmghehe 2@safaitwey efithetubjaitt 21,
with the @ir,flo assi.ng into. the one nasal cavity, 5 around the posterior
mar gi n of@%anﬁg ougimq%ﬁ?tﬁhaw%ﬁ B o VGLQH@rPIﬁ%ﬁq indhg delvery ehpanelpy

achi evi n@3a wiicldl pfd&ir %! todhflatk | AW nasal A rwaygof t he.

subj ect . _Exha‘I:a ion thr ougohh{leﬁ% ﬂfqr%vﬁﬁ &Qtlej‘g% &Lg?élcts %ﬁdeggllgbs%%%@ssure
in the ddiigwerlyticteaxpamsion @he atlbadh ope eff HetnhRE LB aéto td BHpadl erel GalakalJeeast

one ff.menber 27. . As i]lustrated in _ Figure 4, the expansion of the at
I easﬁHonég‘g‘fﬁ 'fasﬂjizs"r”r‘l’)’&% Sf‘i‘f éﬁagll‘f%y ehasaali 3 fodhe inngr wall (of shelmaspicaviis, andsal
cavity, Sttioh M6 S8l MG 1G ' wall of the.nasal .cavity,
and posi%?i on the outlet unlltﬂ?aggdnltﬁ%%ﬁ%%?%%“?%ﬂ%%“ﬁ?él Aéémltbffnfi 4 he
subj ect . fian Higure Betheattldt it Dnisfoseedeao Adopttte Getuilell pobitiondy ths of Raged to
adopt “the re 'redbé)ozs;ti %1 by the at | east
one cuil member 27, In this erhbodiment as accommodated by flexing of the outlet unit
21.
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 follqwi’ng priming of the substance supply unit 29. In a preferred




one cuff menber 27, in this enbodi nent as acconmodated by flexing of the
outlet unit 21. 15 In this_enbodi nent, when the flowr WE' t hr ough
the delivery channel 23 reaches a predetermnm ned val uef:iztlﬁ?fgeze rergggéej

mechani ¥ gedos1ot ri ggered to actuate the substance supplll lﬂﬁ%sogf to
deliver a nmetered dose of a substange to the nozzle 25 and "1T1nt0 the nasal

cavity of the subject. In the alternative enbodi nent the rel ease 20

. nmechanism 31 could be trjggered on_the generation of a predetern ned

. pressure ie?jqoﬁgneng’e\vﬁ?fgrtb‘g 3%5391‘?8? q§3? 1"?584"136‘%%#53 asrpiese | ldreantheareplaestbur e i n
the -deli wiiftya fVaBhRhicdd 19lecr eases and the at |east one cuff nenber 27
deflates, as illustrated in Figure 5, at which point the nouthpiece 25 19

is rel eased and the nosepiece 17 withdrawn fromthe nasal cavity of the
subj ect. @ _one odi.nent . where the delivery device is a single-dose
device, t wgﬁ%&iiggcaﬂﬂﬁ&mﬁi@cﬁ gfion ﬁma%?%éﬁﬁsaleﬁﬁ@méﬁ’m,wmhere t he
del i vesy d_@d@r@&cb%ﬁﬁié@éb&ﬂdéﬂﬁﬂ%ﬂ@ﬂﬂ&%eséjrgge’ng@@lﬁ%nlzs ready for further

S p

use followi ng primng of the substance ply unit 29. In a preferred 12
Decenber 2005 WO 03/000310 17 PCTI 1 B02103034 enbodi nent, where the

nosepi ecel7 is rep] aceahl e, the nosepiece 17 can be replaced wth a new
nosepi eceT% .deEYedﬂr Licg OE&E’@ ‘?‘IFchlﬁlé‘PFlgtlé Ve aniar 4 thendelrvest Heviet afithed nasal
delivery digieCRsiibedFidCEABSIARES, W e5a05%eRediment of the present

i nvention. The _d_erl Ivery device %%ﬂp}s‘ﬁ’erﬁﬁoﬁgl 'ngn{%?ﬁu%fﬁss@r#qpﬁf’ﬁ{% t he
del i very @ddseaptedn, ohly thadiffeertes evill be deforibed irea&H i v like AfetehUSpnsi N
order, 4o gvoi d .unﬁggessary duplication of description, only the

di f f erencaSIEHARE BKC BTy i bed in detail, with |ike reference si gns 10
designating |i ke parts The delivery device of this enbodinent differs from

that of the above-described first
The delivery device of this embodiment différs from that of the above-described first

embodiment in further comprising an oral exhalation breath-actuatable gas supply unit
33 for delivering a gas flow through the delivery channel 23 of the outlet umit 21 in
15 response to exhalation by a subject, and in that the mouthpiece 19 is in fluid
-commugication 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 Figures 10 to 13 illustrate an exhalation breath-actuated nasal delivery deviece 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

7 ~ above-described first embodiment, and thus, in order to avoid unnecessary duplication

30 of description, only the differences will be described in detail, with Iike reference signs
designating like parts. '




enbodi ment in further conprising an oral exhal ati on breat h-actuatabl e gas
supply unit. 33 for delivering a gas flow through the ﬁfbé r&B&gnel 23
of the outlet unit 21 in 15 response to exhalation by a su Jec and in

that thgommwoésabece. 19 is in fluid communication wt hﬁdiﬁggfmogyppl y unit
33 and not the delivery channel 23 gof the outlet wunit 21, whereby a gas
flowis delivered to the delivery channel 23 of the outlet unit 21, and

h th t.h ' hal at h
the. rout T SyeBb088Y 8wl BrBRhRel pisteh FRERGC SLbR Ve Rl b0s T o,
t he abov eemﬁelﬁaﬂﬁ il fifat HRHISSHIERN7, cotyiriefa PATaliy O HBehRGraifldiMesed to

the delivery channel 23 of the outlet wunit 217in résponse to exhal ation
t hr ough tine, dflatahle sulf membeas Zﬁa,gZWIBS Thiy. arrapgdBent ofiatf membars 28%hA7ht i on

erbod nereHgeS e3Pl ol b AT tove drroisey ey bk ooy o men
i's vesy ShéEtia of theldiRlethit ¥E "tMoQﬁi’ﬂ‘féeha%wt MRal AN Br M8 3GEA1REditT bf ﬁie

~enbodi ment, and thus, in order to avoid unnecessary duplicationm 30 of

descri pt |S@hlecbnl y the differences will be described in detail, with like
reference signs designating |like parts. 12 Decenber 2005 WO 03/ 000310 PCT/
B02/ 03034 18 The delivery device of this enbodi nent di ffers from t hat of

the abovea;sbeﬁﬁ:rﬂ Qﬁ’dtﬂd dshiver® RAHTRN MO Nathd Bs tRAL tHehghHRS
conprises ‘a plurality of, in this enbodinent two, |nflata e cuf rrenbers

27a, 27b emh@lds:nqrtrangerrent of cuff menbers 27a, 27b enabl es the distal nost
cuff Qrenber 27b to have a reduced size, and thereby facilitates 5 insertion
of tA® outlet unit 21 t hrough the narrow nasal valve in the nasal cavity of

the subjgires @aefoatusomu%atte he, @%M%dny bHEW-ERudiSs S SATRAS dbike il

above-described first enbodi nent
accordance with a fourth embodiment of the present invention.

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
connnunicatiop with the mouthpiece 39 such that an air flow is delivered info 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 ﬁe

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 providé an
_aerosol spray. In an alternative embodiment, for the delivery of a liquid, the nozzle 45

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




Figures 14 to 16 illustrate an exhal ati on breath-actuated nasal delivery
device in accordance with a fourth enbodi nent of the ' tion.
The delivery device conprises a housing 35, a nosepi ec{ey@%&?rg)bﬁlr?lgﬁ]i ng in a
nasal ce‘yeé(%y 1% of a subject, and a nout hpi ece 39 through which the

subj ect M08H0; o actuate the delivery device. The nod&HIBOEIRH conpri ses
a gui de nenber 40, in this enbodi meht a firxsto-conical el enent, for

gui ding the nosepiece 37 into the nasal cavity of the subject, and an

out | et 20t emBodimentds Idapisthe tip of thestelinay chairel 4heompaat adibul@\seetior he

subject. Ip this.enbodi pent . the nosepiece 37 is a replaceable unit. In
this enboaf ﬁé{r??fﬂ G T E@S@tfeﬂhﬁt @Eteséﬁplﬂi g prefosred ambpdippent thamateriabishi ch i s
in fluid soenmmnpiealcs AtieMat ul R 39 such that an air flowis
delivered into ahd 25 . thr’o&g%gst{?gwﬁlgggl?&gi rway of the subject on

exhal ati on by the subject through the nouthpiece 39, and a nozzle 45 for
delivering substance into the nasal cavity of the subject. In this

enbodi nfh s emBodiment gt feasthe swsefytherdeliverygehanyel 43 baamtaering seetiomyxi al | y
wi th the A nabRdwshd BefiIRHLABRR, ' hgur Fovi de an
aerosol . spra;}i. I'n an ?I ter n:ftlt [ vee%%é%@%k%%ﬁ%én%% %\%q%(l’la] |19§g§1%%9&33% I qui d,
t he nozzl @pds5 acB0 pn dosektibrh do erpdidgtheatirioor dedal velve af! the nhdl jc8¥ityasf &ecol um
of liquid, .12 Decenber 2Q05 03/ 000?110 19 PCT/|1B02/ 03034 In this

embodi mentUbsict| da g prefraredigntodiment the deliwry chmmshdd has ap sinticalbseckiorubul ar

section feat) 8 bd18ectief erably resilient, material. In a preferred
enbodi menltgjet he ir,mterzlhafmﬁjrél a sem-soft plastics material, such as silicone

rubbeld. 5 In this enbodinent at least the tip of the delivery channel 43
has a taperin ' which narrows to the distal end thereof. The

sectign . v (
del i very ‘OfRfREITe S’PJ%PH‘%FW%‘@H&W thisteniigaise to exiend at loast pbai2tdnan, to

dt I ] it f, th Lect .. |
rofr r o Spihy LIBRR Ahott S E, 0 s 1E pRABALL SN ol 20 B RN S oo
pr ef er ablthe assabvalitysdaelis abject.

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 atf 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 sc; 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 particﬁlar 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:ll')‘er 47 is configured such that, when

~ inserted in the nasal cavity, the outlet unit 41 is directed at a lower region of the ﬁasal
~cavity of the subject. In preferred embodiments the af least one cuff member 47 can be

30 - configured to direct the outlet unit 41 at any region of the infeﬁor meatus and the
inferior region of fthe middle meatus, whereby substance can be targeted in part_icuiar at




10 In a preferred enbodi nent the outlet unit 41 is configured to extend at

| east about 2 cm preferably at | east about 3 cm an re_pre bly from
about 2 cmto about 3 cm into the nasal cavity of tﬂlgq:‘g F’g’gé&&% The

nosepi further conprises at |east one cuff nenber_/ r.fitting in
t he naggﬁoié‘g’\?/’ﬁy of the subject. 1)y this enbodi nent th]eé—g/tré(ﬁggégﬁ one cuff

“nmenber 47 is aresilient nenber which is deformable to allow for insertion

into the nasal cavity of the_subject  and, on insertion, expansion to adopt
t he requithethferier nasdreoneha; ped fhessleneidy ppg biahostisi iefthe merier griarhel Bt | et
unit 41 iez). (ilorre,ctly posi ti oned. Wen so positioned, the at | east one 20
cuff mentS&P ﬁnﬁrovi des 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 caRagjonsfintthenawbpiswey adincenhitle witrtatimentes andethe anfefionrrgiamel def f

nber 47 ' nber .. h f menber.
ot or Rat (OCARERERT FERCORITES wiohs db the L Ay SnEhEE R e bR of spttse o
gel - M 1| glbw &RistaRBNBIrethfoHeh. aWiR &idtingOBall dprdyesstRiEb aie ddlivelynisSsuch

enbodi ment the at |east one cuff menber 47 is configured such that, when
i nser t ed that teehdelivaral substeticeyflowsdongthe dloonnf the4msal sadiy, sdthalie sesuli thaswer

region of the nasal cavity of the.subject. In preferred enbodiments the at
| east onéh%ﬂﬁf“';ﬂ%%%eﬁ ngizte éh&ﬁga?%gsc#ﬁg?éﬁﬁie%mgo direct the outlet unit 41
at any region of the inferior neatus and the inferior region of the mddle

nmeat us, whereby substance can be targeted in particular at 1 2 Decenber
2005100 @aii9edbedipehi thBer kega8e cuff28emnber 47nieluiler at heasbbneclohe hd, hand t he

adeniol s 0 LU0al Q5LLR,L 1 hAG,SUREE! £ eaLan, O Lhey S Rl one
he pat h D B e I e o oy
syst ens, deleeretkfiowetoy filbws adlow phtht defireddiggt theeinfelios wstwnael fheoinferidrong t he
floor of rft:ghilgn rc}? 2 1e|: nﬁgrYlietnXéamvg.t hg ha%h{csgrlrjllartlt é g}ch a flow path, allied with an
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 compi‘ises 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 emﬁod‘iment an aerosel 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.




t he substance does not reach the adenoids or the tubal ostia. 10 In this
enbodi nent the at | east one cuff nenber 47 incl udes atuliast onﬁ é)sobe 54,
here a single | obe 54, which is configured such as to ‘e ?ceelq@e( P , and

t hereby _obstruct, an upper region of the nasal cavity of the subject, the
at | eastVOPHUIe 54 acting to force the delivered floWGHBOYPIB a f1 ow
path defined by the inferior neat usZhnd the inferior region of the mddle
nmeat us. The achi evenment of such a flow path, allied with an 15 opti m zati on
of the pait ithib embbdieeni fer substahensupphyoniitl €9 i§ Bahulb-dode hnlt oo déliveriagta on of
subst ance fa .be delivered to sites in the_ inferior nmeatus and the inferior
regi on of PRI of dppteredrdgsesot substantes larpgthenambodiment the) swhstanesnapplyf f
menber 47 ! Aﬁdgnfg : - ! i i s di sposed
about theugigt glt)ﬁgﬁjle? ® .1 ﬁsean a ?g?lﬁg]ﬁ%ae e%%%%?&%%%sa% e85t one
cuff menber 47 could conprise a plurality of cuff nenbers 47 which are

di sposgd _i.gout the out|let unit 41. 25 The delivery device further conprises
a subst andBe sthshinge sHPlY Wyt 491 e pripeablagn ihis embe b logfling asgbidierince, in

t his enbogj . [ f el iverin er,ed , volunes.of a
propel | anﬁeﬂ%@%@@%&%@@%@@f%&%&& e&%e'!“("?v-ﬁi%ﬂjs‘%? gﬁ% Pl phep, riggeel e,
cont ai ni neplemseli thenesilientetlbiment asl actaate GRSHbdBAte SGIPL uaR, 40 88lives af | Ui dly
connected to e n?zzl_e 45 to del iver substance fromthe nosepiece 37, in
.this enbB@iwttosast agubstancs trgug the gezale 452 Decenber 2005 WO 03/ 000310 21
PCT/ 1 B02103034 In this enbodi nent the substance supply unit 49 is a
multi-dose unit for delivering a plurality of nmetered doses of substance.

I'n anti heln thibadbstiment the tsighat ABERNEHPP] ¥ cotfighrelOioCeiisdl alifaforSb@lee- dose
unit for delivering a single netered dose of substance. 5 The substance

suppl y unfubstancs sipplyami4Smneganeration of i prdetetoined&nw toie thrsagh e deliversi | i ent
el enent iingl udes a breat h-actuated rel ease nmechani sm 51 whi ch, when
triggered, releases the resilient elenment and actuates the substance
supply unit 49 to deliver a

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 predetermiried: 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
~ actvation thereof. |
.30




nmet er ed dosé of a substance through the nozzle 45. 10 In this enbodi nent

. the trigger mechanism51 is configured to cause act-uat{ eofmbtepg 0fubstance
supply unit 49 on generation of a predeterm ned flow rate Ctehroug?l he

del i vernyo o8lagwane! 43. 1 n anot her enbodi nent the trigger P@ﬁﬁ@ﬁ*sﬁﬂ 51 coul d
be configured to cause actuation .95 .:of, the substance supply unit 49 on
generation of a predeterm ned pressure within the delivery channel 43. In

a further,_enpodient the tri r mechanism 51 coyld be configured to cause
act uat i o&nggP Woéﬂ% t?f‘?ﬁ‘(‘f‘éegg’g o1, the subgtagee a‘éHPiY &itdl? euld comprspae of a
- predet er HeB@lihe YhfdnQii%ak SndiEle@ UBLs P8 sHEIARGET % ﬂ'%% : i

pr edet er m ned pressure1 wthin the SdeI isvery channe A%i Sﬁﬁy’gﬁl% groﬁati ve
enmbodi mefkeredfe substance supply unit 49 coul d conprise a nechani cal
delivery punp, in particular a liquid delivery punp or a powder delivery
punp, which 25 delivers netered doses of a substance on actuation thereof.
| nangt heypedtiofr dFahé VBRIP A8l#8 Win % 644 1) | |

conpri se (_fdry powder l‘gegfi very unit mﬁ%cﬁﬁ%ggﬁeéggﬁﬁéﬂgWé%r%g@gg a
subst anc &igwes ¥ ahdyl pefitbeagcompanying datwings. t her eof 30 12 Decenber 2005 WO

03/ 000310 PCT/JB02/03034 22 In yet another alternative enbodi ment the
subst ance supply unit 49 could conprise a nebulizer which delivers netered

doses of g PRES SPERV i i -hereo ration
of the dgléife\%fei%% devi%ee%tlﬁélqn%gé\}gﬁée)kaescrlgg%dzi?&eéj%% %)aggva\\%hg’t%fear;eufb rgnce to

e
Fi gur es o8tikthd gliide afentive 48cmbonphnyiragofihanbstgh at RefieH pdinght didkileuaerls, the

nosegd ece 37 k% fl[;t insg_?r]t ed into a nasal cavity of a subject until the
gui d&¥ meFePUld vaB TS ekisadh abay Hrem HEo tbe masal caxity \ofithe spbjeet apdethei st al

| teﬂg ngfglé’P,hﬁéngt"’?%egmeh iﬁﬁxeeliﬁs%?%e s%kafé%{. 2 cminto the nasal cavity of
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 friggered o 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.




nmout hpi ece 39 is gripped in the |ips of the subject. The subject then

begi ns to exhal e through the nout hpi ece 39, which exh 'c%rr]n %CPQ cl ose
t he oropharyngeal velum of the subject and drive an ai btﬁ %gh t he
del i ver W as6ddgynel 43 of the outlet unit 41, with the a%?,” %HV-"}{’EZSSI ng
into the one nasal cavity, around the posterior margin septum

~and out of the other nasal cavity, thereby achieving a bi-directional air
y of the subject. In this enbodi ment, when the

flow thro air

flow rat eT%ev&F 6@3’@% ?fﬁéh‘aédmmf Jevaeeaismenultizdosp Gleviea,dhe device is

pr edet er my e 51 is tr 0 actuate the

- subst ance gﬁpg?y unf?&%gb @%@% |veﬁggfamaml5@mﬁﬁ§@p%ggﬁ{§% @E%Hﬁ%a¥ t he
nozzl e 45emhddiment, ovliche theasabpieayd? ¥ @plabbdls Whd RSdepickd 37han dtiepRAL Ve
enbodi ment .t he rel ease nechanism 51 could be tri ggered on the neration
of a pred®fAHENEROSERIEEIfe in the delivery channel 43. 25 Fol I owi ng

exhal agion, the nouthpiece 39 is rel eased and the nosepi ece 37 w t hdrawn
fromthe nasal cavity of the subject. In one enbodinent, where the delivery
devi ce i sFigusisntf gediths dllaemiccan dxbeladey itseabasmbed BRadushridatvict2in
Decenber 2005, WO O 000 10 PCT/1B02/ 03034 23 In another enbodi nent, V\/nere
the deli vBXE9rdaecs  sxphodimens of theavessat inveidiogevi ce is  ready for
further use foll ow ng primng of the substance supply unit 49. In a
preferred enbodinent, where the nosepiece 37 is replaceabl e, the nosepi ece

37 can beTlnee;iéla&e;d devitd bf ehif @bOOBERE 8F 9erd TimThOHy B8 cieiwtelfl} didd &flﬁ{?r ate an
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- dupl i cat i desigadtimgelierpapki on, only the differences will be described in
detail, with like reference signs

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 2 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"latéral 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 sinuéitis,
o which affects about-10 to 15 % of the population and has no FDA approved treatment,
-‘30.‘ | and nasal polyposis. The only Imown_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




desi gnati ng like parts. The delivery device of this enbodi rfent differs from
that of the above-described fourth 15 enbodi nent onl y1r2i|g teheD (’:?ﬁéé guration
of the outlet unit 41 and the at |east one cuff menber 47 197 S

enbodi t t |east one cuff menber 47 is configureg, , Wwhen
emgaioﬁh}tiﬁl@ QC%H%&A(%Q?}S q

i nsert e nasal cavity of the,subject, the outlet uni irected
at a mddle region 20 of the nasal cavity of the subject. In a preferred
enbodi nent the at | east one -cuff menber 47 can be configured to direct

t he out | éndipiien painfak praedures p@Rliicetin ey ngar- eExiging vesahsnmay pYstens aei or

regi on of; ; ' . . n pe targeted in

parti cul anrléég%ut%ﬁg?%l%f%gﬁg)ggﬁm%ﬁ%%¥gﬁﬁgﬂshl%ﬁ%ﬂi%%\aﬁlhdi bul um and t he sinus
Ostia. 25 The mddle neatus is the region of the nasal cavity |ocated under
and lateral to the mddle nasal concha, with the sinus unfundi bul umand

the si nudnhduis pabpdisent therat gt one cufli membert4 7t neluses upppransblowigr kebes fdamany
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this region of the nasal cavity. In this enbodinent the at |east one cuff
menbé&® 4fractien of sebsiaercanrig dedivered| totsites 5d dhe middid mashiscindatte mbnddrgur ed
such as to'eXtﬁtﬁgnibia&l[%’ and t hereby obstruct, respective ones of the upper
and | onefeFEYP ¥ Bsal cavity of the subject, the | obes 54a, 54b

acting to force a delivered flowto follow a flow path defined by the

m ddl e meatus and
_ Operation of the delivery device is the same as for the above-described fourth

embodiment.
15
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 1o 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 urit 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




the inferior region of the superior neatus. The achi evenent of such a flow

path, allied wth an optimzation of the particle siz | stribuytion,
provi des that a nuch larger 10 fraction of substance c@ng%(‘@"@&r%ﬁed to
region of the m ddl e neat us.

sites i 1. ddl e neatus and the inferior

meratig‘zré%?mﬁ{g delivery device is_the same as for thePaBEB®MEEYcri bed
fourth enbodinent. 15 Figures 20 t® 22 illustrate an exhal ation

breat h-actuat ed nasal delivery device in accordance with a sixth

enmbodi menacaiusy and igpagioytar ipraradn foo the trgstioe bf thersppetiori reeal aontlis adettibodi ment
i's very Sbﬂét&érréﬁo ‘he delivery device of the .20 above-described fourth
enbodi nent, an Us, 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

enbodi nenfheiPHadery mwegigmis fepatedfin thresupbtveregionorf the dasabeatily aRbiypidatighi nent

ly ian t i gurati of ,the, outl ep it.41 and the at | east one cuff
(r)rgn%er514 ) Ifn%%cg%%e 1) |0nr%r?Po‘Bh4e%a‘% C%‘a;tlﬁliedﬁll%c@ﬁf ?egf‘%‘n’ﬁ’_é‘ﬁcs@#s@ ¥t i gur ed
such t hat regitiheRhert RSRIfossbleNo duMaSAlthe BMoNo-Bfait BErRY ?nggl and Qﬁ?ﬁgaget

unit 41 is directed at a superior 30 region of the nasa ity O
subj ect . ommupeioy wEl betsewbraspinak fluida(CIBamd theebrainf f Suckedbbvergdscan be

figur irect . th tlet_unit 41 at any region of the superior 12
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region. The olfactory region is located in the superior region of the nasal
cavithf and typically 5 has a surface area of fromabout 4 to 6 cn2. The '

ol fact or ywregi.on repr.esents only region.where it is possible to
ci rcurrve)r?ghet ‘%ga%cf%ﬁggi?%-lﬂ%c%%g@qqgérm(f%B’Bﬁ lt\’ﬁﬁ‘é RASEASES and the delivery of

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

15 through the passages in communication 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 pm be 5 % of the fotal
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.




communi cation with the cerebrospinal fluid (CSF) and the brain. Such
delivery is necessary to enabl e effective treatnent o urol o I
di seases, such as Al zheinmer's and Parkinson's disease, ﬁ?ﬁ‘dﬁ‘? %Pﬁ%
di seaseﬁ,oadggé%racer ebral infections. 10 The ol factory reg on i s reached
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particles, ypi cally having a particle SI ess and the
aer odynammewem‘/ efysuch a flow path, allied with an optmnzatlon of the particle size

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-comnical
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 isa replaceable unit.




F

conditions, the delivery device provides for the effective delivery of
substance to the olfactory region. Such a delivery regi has
previ ously been known, and has been recognised by the‘pjpag%eé'?ﬁergg{)ﬁi cant as
provi di %@Q 0i ggr oved delivery device and delivery nethod. In this
enbodi mENT THE At | east one | obe 54 _of the at |east onePSHBOMBAHer 47 is
10 configured such as to extend int %’ and t hereby obstruct, a | ower region
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{PaFS; JJhis emiqdinggnt hemgrale G5 thdispased dmihie dotiverdri dhemrel 6B ecve

nasal deli

present i aviely weih: thd Reémeelth G ' |se 1.ng 25, a.nosepi ece
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57 conprise ui de er. 60,.1in this enbodi nent._a frusto-conical
el enent, ‘?%ﬁd g%?%ﬂff%“ﬁg%ﬁ@%eéﬁilw@m%i Feduyn ghlanidcavi ty of the subject,

and an outlet wunit 61 for delivering substance into the nasal airway of

- “the subject. In this enbodiment 34 the nosepiece 57 is a replaceable unit.
12 Dd@enblarthzogsbaipmesy hOGR6t RET LI BO HABBIFcoupléd 1th thdhsueD9sli IBatst he
. o

. outlet uni tﬁﬁ%‘%\ﬁo%i é)?s a ﬂel ivery channel 63 which is in Tlui
- comuni cd'F Y A RIS eAPHpE-sueh sotoaliew fonte nesitigning wbdhe autigblaiv6t ed i nt o

hrough (ha et QR of B gHetls WISk RN iR ol P Therdgbelie f ance to the
nasal airway of the
__ In an alternative embodiment the outlet unit 61 could be fixed to the housing 55, and the
15 mouthpiece 59 instead movably coupled to the housing 55, 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 patrrowing
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
' 370 - 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.




5 subject. In this enbodi nent the nozzle 65 is disposed in the delivery
channel 63 co- axially with the sane. In this enbomlnﬂg t he nOéﬁﬁg 65 is
configured to provide an aerosol spray. In an alterna | DeCesh nt, for
t he delivery of a liquid, the nozzle 65 could be configured to deliver a
li qui d YVO3RU3L0 col urm of liquid. 10 In this enmbodi nent PEREBBIIMt unit 61
i s movably coupled to the housing 5, here as provided by a flexible

coupling, such as to allow for the positioning of the outlet unit 61 1in
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the positioning of the outlet unit 61 in the nasal cavity of the subject.

In this enbodi nent at |least the tip of the delivery channel 63 conprises a

t ubul ar ..an 0 of .a flexible refera resi.lient, majferial. In a
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2 cmto _about 3.cm,S into the nasal cavity of the subject. 12 Decenber. 2005
VO 03/ 00851809 8Pises 79802/ 03034 The nosepi ece 57 further comprises at | east
one expandabl e cuff nenber 67 for expansion in the nasal cavity of the
subject. In this enbodi nent the at |east one cuff nenber 67 conprises an
i nf | at able thie einbodiment the at least one cuff member 67 is an inflatable member which is

inflated on exhalation by the subject. In an alternative embodiment the at least one cuff

15 member 67 could be inflated 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 pressureA 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 conﬁguraﬁon 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
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vacuum to allow for the introductfon of a gas I'nto _
: as, on expansion, to engage the inner wall of the nasal cavity of the subject. The at least

15 one cuff 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 sUc'h ‘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 meatas and the




porous structure of the sponge elenent. In one enbodi nent such a cuff
menber 67 could be in selective fluid comunication wi? Re¢giebeiiZRBSpher e.
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wal | of ttﬁz%@%&?@%ﬁzgﬁ%@}% ,{h}tgﬁdgggod%%]%éﬁg\b\}?\éﬁ&%ahf lated. 25 In an

al tedfiati ve enbodi nent the at |east one cuff nenber 67 could conprise a

pl urali t)te of cgff, menbers 67 which together provide a seal between the
del i ver y Te fhip gebodimenhthe af fras opsoutfmember67 ineludessatileashoie lpbo 741 liese subj ect

wh i-nfl ' ' I f nb [
Cont i gur SHERager T WG BSAIERLY WIF, Bt P G oeliBY o a1 et

unit 61 huppeliregionhefdainasallcawey of hekaijcd] tht helcpa b 18RV A668% td FgecSmb] ect .
In preferred enmbodi nents the at |east one cuff nenber 67 can be configured

to di recchvedfioreto fpllow 6 flaw pathydefingddhy ke infreior meanisomdnthat infermnd t he 1
72 D_effnb%gigl? Qp tlyg)nﬁgéigolggajfgs. 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.
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 (FIFA) 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.




30 PCT/ B02/03034 inferior region of the m ddl e neatus, whereby substance
can be targeted in particular at the inferior nasal cbhPaeemkaidlphe
adenoi ds and tubal ostia. in the superior region of the epipharynx. 5
Regions in the nasal airway adjacent the inferior meatus and the inferior
regi on WO HA031% ddl e neatus represent the regions in tRETABERABIMAE r way
whi ch provide the path of least fl¥8w resistance therethrough. Wth

exi sting nasal spray systens, the delivery is such that the delivered
subst ancelnf thingmbodimgnt the sibdancedupplyermitaéRis £ awilti-dosenuihfarhielivedng & t hat

t he subst gnce, dogs not, reach_the adenqQids or the fubal ostia. 10 In this
enbodi nerRal“EaﬁE/ 8?@6&5%4 desrs of g St&m@ﬁbg? aggther epbpgigent the substange supipe 74,

here a  syfibEcddPBe 4 4inglddzb uh f&%glbttgﬁ{ﬁsé s%? heffed fbs8 ;6% %ﬁ.ﬂfgta.h o, and

t hereby obstruct, an upper region o cavity o subj ect, the
at | east one |lobe 74 acting to force the delivered flowto follow a flow

pat h defiped the inferior nmeatus a t.he inferjor 15 region of the
mi ddl & e WBX%%& %‘BH{Y his PEW%‘BE%?% in flgseigaedimes by leging o resalipnt

opt i m zatdl&fle atd Gchkes wré‘atﬁ-iaétﬁaﬁgd q{alﬁ{isrei Iﬁé{%}%ﬁ&n A %ﬂcﬂeﬁrhé{q% g% duch
| arger fraction of substance can be delivered to sites int &t eri or
meat us andleases thafresilient al@gérdrandfactintes thie duibstamoe aduppsly @0t 69 t Kicivamdodi nent

the at |least qne cuff er_67 conprises a single annular cuff nmenber 67
which is n&?stglﬁgggae %‘Ibaoﬂiges{g’g@ @Eﬂ‘ﬂgétth‘?ﬁﬂz@e@: In an alternative enbodi nent
the at | east one cuff nmenber 67 could conprise a plurality of cuff nenbers
67 which are di sposed about the outlet unit 61. 25 The delivery device

furt h@r dotpsicsgmdanenibthe drigger snghhyismilt is6@nfignred ed icuedei segianieh @fahe doses
of a substance, in _thi spgn’oodi ment an aerosol, capister for delivering

met er ed SURTIRITE SUpHLY ynil 68,08 2engiation el miedeegpined et e thupugh the delierFA)

propel | apha1 e | i ke, containing nedi canent, either as a suspension or

sol ution, ichis fluidly connected to 30 the nozzle 65 to deliver
substance fromthe nosepiece 57, in this enbodi nent as an

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 fh_ereof. |
30




aerosol spray, 12 Decenber 2005 WO 03/ 000310 PCT/ 1B02103034 31 In this

- enbodi ment the substance supply unit 69 is a nulti-dos® Begambies208| i veri ng
a plurality of netered doses of substance. |In another enbodi ment the

subst ance suppl unit 69 could be a single-dose unit for delivering a

si ngl eWﬂtoéWE‘gl%ose of substance. 5 The substance suppl PCEABIZ/E034 s
pre-prinmeable, in this enbodinent b loading a resilient elenent, and

i ncludes a breath actuated rel ease nechani sm 71 whi ch, when triggered,

rel eases Ihhet aesthed sitdmaiversitodanehtakié vebsemet REpsTy mitadIC eowtd RPIyrisat 69 to
deliver a _netered dose of a substance through the nozzle 65 10 In this
embodi merdebihzer iwhighydalivepsaneipied foses af @ SUbFARGPLABEN 25094 SRIBY, 0 aFAAtion of t he

subst anc ly unit 69 on generation of a predeterm ned flow rate through
“the delivery "channel 63. In another enbodi nent the trigger mechanism 71
could be configured to cause actuation -.15 of the substance supply unit

69 on _generation of a predeterm ned pressure within the delivery channel

63. | A a Oreratiney ofeths sletiversitdevice Wil npye be desoribes derembelayy withpesfesenseitgur ed t o
cause agGi; | : tan |y unit 69 on generation of either
one of aqiﬁé‘géée?ﬁo(r)niﬁnégﬁﬁg&lf%ﬁﬁvnﬁg%?%%%gh the delivery channel 63 or a

predeterm ned pressure within the delivery channel 63. In an alternative
enbodi nent the substance supply unit 69. could conprise a nechani cal

del i ver y Roderpog it Fimwre 24 dhanosapiepay & t first insentsd iptoneneof the ngselwhyitiadaifi ver y

, which,.25 deljvers, netefed _doses of a s t ance.on actuati.on. t hereof.
P oot néribiebpff I Sl BPhE 60 PRES thibuftal 06 BRIl Briti BBy
conpijse dastdlrerid FFAME Siitlél Rkt VI SktdHals tab¥id £ BrOiRtd MRsdIREGHEEr §RS®Sjeef a

substance, as a dry. powder, on actuation thereof 30 12 Decenber 2005 .
- and the mouthpiece 59 is gripped in the lips of the subject. }

The subject then begins to exhale through the mouthpiece 59, which exhalation acts to
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 géneration of a predetermined pressure in the
delivery channel 63. D ' |




WO 03/ 000310 PCTI 1 B02/03034 32 In yet another alternative enbodi nent the
substance supply unit 69 could conprise a nebulizer whBPhceiaheneps net er ed
doses of a substance, as an aerosol spray, on actuation thereof. 5
Operation of the delivery device will now be described herei nbel ow with

r ef er en®&0 93000F0gur es 24 to 26 of the acconpanyi ng drawpgsmsoeledoss ring to
Figure 24, the nosepiece 57 is firss3inserted into one of the nasal
cavities of a subject until the guide nmenber 60 abuts the nares of the
nostril, at which point the 10 distal end of the outlet unit 61 extends
about 2 cminto the nasal cavity of the subject, and the nouthpiece 59 is
gri pped. i Hollgwingieghalafior, the prassuscin. thd delivarp chainel é3dedbagesmdt the axklraste

th h th t hpi 9. whi hal. at i t | th
or ophatry ot e, 7 ARSati oF LRl T IGHES S o4 bioh sk Stopdbmisse
~delivery 36iGRAKAIanf Ieliostiiboeit tﬁ‘zl%tﬁo%the‘ﬂagﬁ cﬁ\ﬂfy ¢t e{drli)gé@t passi ng

into the one nasal cavity, = aroun e posterior margrn’o nasal septum
and ot of the other nasal cavity, thereby achieving a bi-directional air

flow through th asal ajrway of the subject, _Exhalation through the
- mout hpi ec@%eﬁ(’g@?ﬁd‘@b@% ‘g?hﬁfFlé’s‘?ﬂf‘C@ is A siogle-dpse deves;s thadayireicands,  whi ch
pressure geéssdd0 inflate the at | east one cuff nenber 67. As illustrated in
20 Figure 25, the expansion of the at |east one cuff nenber 6.7 acts to
expand the nasal valve in the nasal cavity, seal the delivery channel 63

to the inI?ler |1 of the nasal . cavity, and -position the outlet unit 61 in
rel ati on PAIOHET SRDefiment, where the, delivey dgviceris a maultiylops deydces dheedeviveoin Fi gur e

25, t i i g t ' . iitio t he at
Ieastlrmgngé%%fﬁorrre eer?é%g@cfvﬁﬁ“f; E%g%%%h{%%%g@lg%m%ﬁ e% abé/}e? eQi ng of
25 the outmlatdimentf whire. tht motdpice 3Thizdeplacdablepitemdsbgiedd SMcarbe régaceli oped
~through the delivery _ channel 63 reaches a predeterm ned val ue, the rel ease
mechani sn¥i# 2NEWMopeRigsedd- t o actuate the substance 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 the rel ease

nmechani srﬁ_igdreﬁ Q@7 @ 39 ilhisggier &d eQRalbfieh Geaei-adthabd Mbaladdivesdesvisd ngd
ressure in the
P ..-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 avdid- unnecessary

duplication of descripﬁon, 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 carn be
targeted in particular at the middle nasal concha, the sinus infundibulum and the sinus
ostiz. o o |




delivery channel 63. 12 Decenber 2005 WO 03/000310 33 PCTI |1 B0O2/ 03034

Fol | owi ng exhal ation, the pressure in the delivery chattBécsabed@edrases and
the at |east one cuff nenber 67 deflates, as illustrated in Figure 26, at
whi ch point the nouthpiece 59 is released and the nosepi ece 57 w thdrawn

- from t HEOM&®M31€avity of the subject. In one enbodi ment pceisosesoke delivery
device is a single-dose device, thedddevice can be discarded. |In another
enbodi ment, where the delivery device is a nulti-dose device, the device is
10 ready for further use following primng of the substance supply unit 69.

In.a preferred enmbodi ment, where the nosepiece 57 is replaceable, the
nosepi ecelbs7mddle Wa%ﬂﬁéh‘étﬁglw pﬁﬂw n@al nadiploctied SmdelFmgiJkaé@alZﬁ) the 30

| | ust t th t I, del
wccor dandiiodlt REAPC RS O i ARG E S ST i e e § ver
devi ce ofsitthbsthersdipagiologids meﬁanysvem bétamro cﬁé%ﬁséﬂeédcﬁ%)éhﬁﬁ]\.{é shulis,! he

above- descr.i bed seventh enmbodi mentf, and thus, in order to avoi d unnecessary

dupl i at |V€H°]bﬁff@ﬁ§% aboystl0da 15Snlof thmpomnl&tfoar@ddes npi DA hppeed tichteeni,n
detail, 20 refe e S ating J.ike The del i ver
devi ce o {i%a% 8?%3% 8@?’?‘5 19%38 ?I'?HQ?H:’SFG? \}gg}ﬂ" Hicaiion %feventﬁ
enbodi rrera&opsrmmngra R0 cBHpRlx RBcHurd HOoRiHY QherdHeti @:%teﬁ‘é?g? %ulit?th%t | east

one cuff nmenber 67. 25 In this enbodi nent the at | east one cu menber 67

i s confi §ocaledsUdpeaarigositiomeAs willberappreciated; hewenasaiwiog o the aimpilivetedubj ect ,
of t e nasal cavity of

t he outl t 61..s directed at a mddle re
the subj £ SR pBNEHGriseis Simeiane i Veaont boatns el U bl 67
can G Comiifeauen deflveidgibsthfl®: 8 hit feittbf b had A, T 01 N Of the middle

30 neatus and the inferior region of e superio at us, whereby
substance can be

In this embodiment the at least one cuff member 67 includes upper and lower lobes 74a,
74b which are configured such as to extend into, and thereby obstruct, respective ones
of the upper and lower regions of the nasal cavity of the subject, the lobes 74a, 74b
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 hlférior
region of the middle meatus.
20
Operation of the delivery device is the same as for the abovc-describéd seventh

embodiment.

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

25 accordancc 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

N duplication of description,. only the differences will be described in detail, with like
30  reference signs designating like parts.




targeted in particular at the m ddle nasal concha, the sinus infundibulum
and the sinus ostia: 12 Decenber 2005 WO 031000310 PCORDeRembesddb 34 The
m-ddl e neatus is the region of the nasal cavity | ocated under and | ateral
to the mddle nasal concha, with the sinus infundibulumand the sinus
osti a r¥ee&adnilong the sites of the main pathol ogi es | POTABY2/08834y conmoN
di seases, such as chronic sinusitis3>5 which affects about 10 to 15 % of

t he popul ati on and has no FDA approved treatnment, and nasal polyposis. The

only Knowph B8RfeRPMviQ ofthis SRbe@istink HRSs ﬁémlttﬁh?f oRBR Ano9L 4eRriBld sHERRS

during a rigorous and conpl ex procedure 1nvolving severe neck extension and
the so- cenbedimeneonly inpbs iconfimiration of tHe deletppit édi atdethe dtdemvene caffi ng to
. the conpli cg@gd and often painful procedure, conpliance is very poor.

Exi sting FEERFT €hray systens are 10 ineffective in delivering substance to
this region of the nasal cavity. In this enbodinent the at | east one cuff
menber 67 includes upper and | ower | obes 74a, 74b which are configured
such & thn thit embodincnt thndt idaslr edwy cdf sherledr, 67 &s parfiguvel auvhsthafwlidne upper
and | ower. regipons,of the nasal. cavift t he | obes 74a, 74b 15

h ' ,
acting tolf thg drsa) ey of g %@J%&?ﬁ%ﬁfﬁuﬁetfs 1?15 ei?;éf Nigeied gba Werie

i ddl e meRiuh Gk pdsRecavty B RIsubRAY A aQfrefbfifa SHBE AL B3 st oHBer

achi evement of such a flow path, an optimzation o
particl e wembedds cai batonfipurgl tvdides thehatticaunii 6 2t angesgiod ofithei saperidr
substance can be deliv,er{%g to.sites in the mddl e neatus and the jnferior

regi on of MEFHES: AP AR #arieylay grov dhesfargshing of fheesuperion aasgl eppghaand thet e
same 1as f&fa&d}?rﬁ%@?}ye-descri bed seventh enbodinent. Figures 31 to 34

il lustrate an exhal ati on breath-actuated nasal delivery device in 25
accordance wth a ninth enbodi nent of the present invention. The delivery
device of_this. enbodinent is very simlar to the delivery device of the
“above- desH TR PR 1 B'iﬁiiﬁ%ﬁﬁff SHRHOT FRgion pinthg ngapl capity ges yniseigcessary

has a surface area of from about 4 to 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 avérage diameter of less than 10 pm 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 th¢ nose as prescribed for delivery,

, particles having an average diameter of less than 10" pm could escape from the nasal
'. 30  cavity and be inhaled info the lungs. | |




duplication of description, only the. differences will be described in
detail, with like 30 reference signs designating |ikelZjdeaesmbe1 200ecenber
2005 WO 03/ 000310 35 PCT/1B02103034 The delivery device of this enbodi ment
differs fromthat of the above-described seventh enbodinment only in the
confi guV2 PPOHP the outlet unit 61 and the at |east ondQuABL20WBNDer 67. 5
In this enbodi nent the at |east one3tuff nmenber 67 is configured such that,
when inserted in the nasal cavity of the subject, the outlet unit 61 is

di rect ed It additimpar éxisting egalaprayl syshmsnasdlowe aid by paticld acmwbéEiio Heh 2
preferred enbodjment the at Least one cuff nenber 67 can be configured to
di rect tHes Hy 1sfap-eresd tognableydelivey dhrongh thewassages ¢aommumipatingsyitiatie: i n
parti cul i or the targeting of the superior nasal concha and the
10 ol facta‘g?a&{dr}%g%g%i The ol factory region is located in the superior region
of the nasal cavity and typically has a surface area of fromabout 4 to 6
cn2. The ol factory_ region represents the only region where it is possible
to ci curﬁ%ﬁe@% 2 Wbt sRtiedh shuring deliBBB)cansed the ghiteles 3o dendranincat i on

with the ;s eyl i d F)rand the brain. Such.delivery is
necessar ylﬁ%{)tﬁg %%%ﬁ%p%;rdf é%@evrgg}%rg‘% éf ﬁberﬂas%‘fca?ﬁ% r‘gi?%ﬁ ﬂi??ﬁlo‘ﬁ restlace s tgeh as
Al zhei nerowestandthPaliti ) affingl dH58686if aRFY 61 R parficRl IRABCIIRBRA 10 the
|n'traceretf_al i nfections. The ol factory region is reached through narrow
slit-1ik©®U3598aE8W¥0and the delivery of 20 substance to this region is not
possi bl e using existing nasal delivery systens. In existing nasal spray
systens, substantially all of the particles are far too |large to pass

t hrodgh Thehip2ffaaRSeHt b MEkALY SRk ' : ' eed,
such spray systens are }gpeci f%a%ﬁ%&%gﬁ%’gﬁ?ﬁhﬁﬁmﬁd %@rgﬂ%g? é&ﬁavi, ng
an aver adfee apdisle sige ofistdbutipmesa es b haclud® anaiger dirateiont of soslirypatidies,t he. FDA

requi renent.s .whj ch requir.e that e maxihumfraction of particles having
an aver g&@%ﬁ"&njé?"é?g &quu‘gglg i‘?FaH% rllﬁﬁsrﬁhﬂ% ) pmorand; he aesedinamiadeliony The
reason f @pndiflbis, MRAHLRIP AbvitsS pidvaes P RICeAlE WY %lleﬁ%rly S Wbsifi 258 %he

olfactory region. Such a delivery regime has not previously been known, and has been

15  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 é 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.




as woul d be the case where a subject inhales through the nose as prescribed
for delivery, particles having an average di aneter of13 Beeecmbead00®d pm

coul d- escape fromthe nasal 30 cavity and be inhaled into the lungs. 12
Decenber 2005 WO 03/000310 PCT/1B02/03034 36 In addition, in existing

~nasal swoysmysbens, the flow rate of particles deliverggqiybRodole .nasal
cavity is too-great to enable delivegry through the passages conmuni cati ng

- With the olfactory region. 5 Furthernore, inhalation by a subject during

delivery . i be drawn into inf.erior and m.ddl e
Feg ons’ of  ABReb 8B bhriinf A Bolpd 8 hosk et 11 Bon 6FE i h a5 oY i 1
-only a m &f aslubjesit@hd eNmoufhpRy ,790fhrdddh WHich ithé 86bjE& AGalelth Wehagk fie t he
ol factory region. 10 In this enbodi ment, by ensuring closure of the velum
in del i vedsliveHddeyise ni zi ng both the particle size distribution so as to
include a larger fraction of smaller particles, typically having a
particle size of less than 10 m and the aerodynam c delivery conditions,

the de i vEhy no@piece 1 thiiags koduft Renlef 80! inv thid ehib¥8iendh SuhcEaNER to the
ol factory region. Such a delivery regine has not previously been known, and
has been Slomewe ) posiianipg thﬁrmsmlweﬁ inghmpasalogavits of hesubigbirpd amovidimgov ed

del i ' |i t had. I.r ' nbodi t th I t
obe. 74 of CEigETer 3 el bR lkeas) e R Rs hrercBiite sy ext ond
i nto, andhitwardhie afdgdotuct, a | ower region of the nasal 20 cavity of the

subj ect, the at |east one |obe 74 acting to force a delivered flow to
follow a flow path defined by the superior neatus and in particular the

Ot 200! Y Aot B BBHSTENE Pl e 6 Boublebi bstiderisn”
| ar ger f rdefivben igth 1 RELPRS Ry 6RheRALIEY, bR aéﬁxté% éi%%ﬁa X! ﬂr&dégfﬁltdﬁlg Lior

meatus and in particular the ol factory region. . eration.
del i very g8 ¥lopk s¢narate &roguihe exbalftiom hrinath aff theesubifest; ri§ Beliveswivte mmtharact with

the substance delivered from the nozzle 82. This configuration, in interacting with the
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 coluran of liquid.
20
In this embodiment the nozzle 82 is disposed in the delivery channel 83 co-axia]ly with
the same. In this embodiment the delivery channel 83 is an annular channel which
strrounds 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 delivé;ry device further comprises a gas supply unit 87 which is ﬂﬁidIy connected to
- the deliv;:ry chanpelf 83 fér-él_lpplying a gas flow theréth:oughi The gas supply unit 87




|

enbodi ment. Figures 35 to 39 illustrate an. exhal ati on breath-actuated
nasal delivery device in 30 accordance with a tenth et®Detember 2005t he
present invention. 12 Decenber 2005 WO 03/000310 PCT/ 1102/ 03034 37 The
delivery device conprises a housing 75, a nosepiece 77 for fitting in a
nasal CW®i0B0033¢é¢ a subj ect, and a nout hpi ece 79 through pdt/®,/63884 Subj ect
exhales to actuate the delivery deséce. 5 The nosepiece 77 conprises a
cuff menmber 80, in this enbodi nent a frusto-conical elenent, for

posi t i oni PRIPTNGS Roeydisiiercd, 27piston Ohevhicks i movabily ispdset Iveittin lmeaqtlmaadw

provi di ng ui d- t.i rew d an_ outlet unit 81 for

del i vering @u%ﬁﬂegr?c%ha%ef)g? ffj%“mfgshefe%h‘?"%g@ Copiaing @ g?ﬁb}"ghta VOJIBmP witthe s
enbodi mengortdifed Saly tab Sk FRAIMN i%eei %ﬁﬂ bst nce i's
delivered into t%léﬁJ ?%gal cavity Of et ?H;%éﬂl%g ]%FPI ver ?/t"%ﬁ%ﬁ 83

t hrough vilheehs suppdaunit Baw, separate fromthe exhal ation breath of the

subject, i.s delivered to interact with the substance delivered fromthe
nozzl &€ 82. This configuration, in interacting with the substance and

al tering ThedaRRiR g{m nee nt ageously
provi des for i rrprogtéﬁl%e lvery 8#1&% a{(E,I\(‘ilsu tancw a%mgﬁwéga’ior%ﬁ’fa%‘? he
nozzl e 82he sulpstarice guppy uhid 86 and fidgassumdy asipB7.spray. In an alternative

enbodi ment, for the delivery of a liquid, the nozzle 82 could be configured
to deliver a liquid jet as a colum of |iquid. 20 In this enbodi ment the

nozzle 8 e 2| X|a he sane.
In this (Zar nl%eg%r?d tgﬁ{t% %g € mﬁjlpi\g/%sr y&rzz‘%:ﬁﬁ%%l’s&g%ﬂ?%t ﬁ?‘n %ﬁlg\é\fﬁe‘l" ith
sur r ddndonplednhaz|cenfiZomy chupled, tto thiebodieopihe sﬁBﬂhﬁ&rs 99@ .Inl, \Aﬂ alc;jb

e 82. T ellvery

interacts.wt tb th substance delivered fromthe nozzl
devi ce flﬂlft% aﬁﬁhﬁ‘ 80 suppdy mait e and mppiapleubitiveds amﬁrst;krestspcbdlmﬂ(ys

illustrated in Figures 35 to 38) in which the substance supply unit 85 and the gas supply

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, partlcularly a compressmn sprmg, 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 biasiﬁg the drive member 97 in
an actuating direction when in the rest position, and a loading member 103, in.this
e_mbodiment 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 pesition (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 delivgry device further comprises a trigger mechanism 105 which is conﬁgufed
30 nommally to lock the drive member 97 of the driving unit 95 in the rest position and
release the same on exhalation by the subject thrbugh the mouthpiece 79, which drive




connected to the nozzle 82 such as to deliver a netered dose of a substance
on actuation thereof In this enbodi nent the substancei>Dhgpmbenadds 85
conprises a nechanical punp for delivering a netered dose of a substance
on act ugd dor eof . 30 The delivery device further conprises a gas supply
unit 87 d%?g ?@ fluidly connected t he delivery chaﬁP /ﬁ@gmggf
supplying a gas flow therethrough. e as supply unit 87 12 Decenber 2005
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forward thesefie Mai | ; 1o f the contained gas,
sEBstARB AP uAit §95nd Wie rga? ﬁueﬁbg%g&%g%f’.

typically about 5 m, being expelled fro 93 on actuation of
the gas supply unit 87. 5 The delivery device further conprises a driving

unit 95 igh 1s,actuatable to actuate _the sulstance supply unit 85 and
the gas \é\glp 3/° R?‘ﬁmé‘}'i &‘?H’é‘g%ﬁfi i 10 %&%@W@&G@Seﬁp%@u%ﬂﬁﬂw 97, in
this esmbodiiviRgund 98loAGkne WY d Sred Qmﬁg @%@3{1}; GQURked, to

t he body of t%e subst%ﬁ!(l:eer suppl yﬁuntl%t 8 é@lﬂg‘ggﬁg%ﬁﬁg on Vo gas
supply unit 87 and novabl e between a first, rest position (as illustrated
Iin Figureg 35 t0 38) i.n I.ch the substance supply. unit 85 and the gas
suppl y | f0ghor, prtbpdimen %@%@Fu’é‘?é@nﬁ%imﬁo‘?ﬁﬁ@ﬂ@ gonfigspdd o geesgat ed
POSI ti On dosatioh! dfSthé Aiethl hit & GHIEn3Qlok Ar WH S Ag; Spbst ance
supply unit 85 and the1 pigston 91 ogf%nt hé“%gg%g%ﬁ%%‘%wuﬁ‘ﬁs%%@ ‘g]ﬁvanced
to the acnowhpigcpdRitions, and a return biasing elenment 99, in this

~enbodi,nent a resilient elenent, particularly a conpression spring, for
0

returning the drive nmenber 97 to the rest position. The driving unit 95 f

rrther Cms%%oﬁhﬁ&@%e%iggéri}gec%ﬁgﬁ%?c%% riss 4 ﬁﬁfaggggs%g%ﬁgﬁ’fngh%c g drive

resilient elenment, particu a conpression spring

nmenber 97n¢lndemfist tudtsecogpd dinkeeltmentswon 11 h, iddea Hasingdalsmbhton2, 3RGhd

| oadi ng marg) t 103, i r] t hil_s _ ; . . _
cmbodiment a resihient element, particularly a tension spring, for biasing the linkage

assembly 107 to a locking configuration (as illustrated in Figures 35 to 37) in which the
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 Ieés than 180 degrees

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




enbodi mrent a lever, for loading the | oad biasing elenment 101 such as to
bias the drive nenber 97 when in the rest position wi2Demendet 8205 on
force. The | oading nenber 103 is novable between a first, inoperative

posi ti iskd ustrated in Figure 35) in which the 25 I asing el ement
101 isqﬂg?aﬁﬁ%dg%lded t hereby, and a segond, operative posi h%gﬂ]’@\@%&
illustrated in Figures 36 to 38) in which the biasing elenent 101, when
rest r ai nedeondaanisl 17 Hethe Firdt dinleruldiént 9 09 Whl hd Jé@oﬁpﬁxﬁé‘éi'ei%nmrlcﬁe oVBE
delivery device' further conprises a trigger nmechani sm 105 Ichis

‘conf i gur &gntersd and sBppast thy driye meeibet A ofithedeivinerimir9507hat lotded. dri vi ng uni t
95 in the rest position and rel ease the sane on. exhal ation by the subject
t hrough t he nout hpi ece 79, which drive 12 Decenber 2005 WO 03/ 000310 39
PCT/ | BO2ISYRGHnIGIB dofiVery WRORe hARURFY BY dbOFibk® BRG] EfENL:. 181, once
rel eased _acts comonl to actuate the substance supply unit 85 and the gas
suppl ¥ uhligurgs36 to3% ofithe esrbogpianying dtavéngs i gger mechani sm 105 i s confi gur ed
to cause actuation of the 5 driving unit 95 on generation of a

predeterm ned flow rate through the nouthpiece 79. In another enbodi nent
the tri g@geh aGHaN ' ti,on of the
' vi g o e obn e Talited B FEpRS C AL fopthg theibel P15 R orligdPl iy e

nout hpi eb@sing. ela@ent Wit hind lembthdi drivet miehibet OF ggethe RGN LEINIEORIHOMBT | Ses a
| i nkage assenbly 107 which includes first and second |ink elements 109,
111, and*@HUSORS- el enent 112, in this enbodinent a resilient el enent,
partigularly a tension spring, for biasing the |inkage assenbly 107 to a

| ocki ng configuration (as illustrated in Figures 35 to 37) in which the 15
| i nkage Bsferiiyg o Fifiras?siht mosegideet Teisdihby girstanipid 3fto0f nhdie calilyving uni t
95 in the r.e%t .position and prevent novenment thereof when |oadéd by t he

| oad bi aSf¥ @Peﬁ&ﬁcuifgm?% Qs fiigd inj thy nares 9f thesnastdl, ahwhishgwint thevot 113

about whjghi bhe ' irst. and seeond arms 115, 117. One
of the ar rr%1 115%%%%%@ Pfrzﬁtgtlt ee%ﬁ%gﬁ(ﬂg’iie%é %%ﬂe pasaf davity of the S‘]ﬂ%ectv
and the mouthpiece 79 is gripped in the lips of the subject.

15

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 ovef the first aom 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 suppoft provided together with the

second link element 111 is unstable and collapses. Referring fo 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 thé delivered substance to modify




- 20 and, when the |inkage assenbly 107 is in the | ocking configuration, is
biased to a rest position (as illustrated in Figures @D¢amBr00n which
the flow path through the nouthpiece 79 is substantially closed, the one
arm 115 thereby providing a vane to be acted upon by the exhal ati on breath
of the WOPF31025 The other of the link elements | 1 | permHoyeindh! y
coupled at one end to the distal endiof the other, second arm 117 of the
first link el ement 109 and at the other end to the drive nenber 97 of the
dri vi ng uihe chamcterigticssefdbn deliverndisubstaricet sl thiereby ptavide for enproved 6iveey ng
tivg to the first arm 115 thereof such that,- when
st

angul arly Lti.oned re
t he Iinka&%ﬁééégg ﬁyfg t'the | ocki ng configuration, the second arm

117 of the first link 30 elenent 109 and the second link elenent 111
enclose an angle of |ess than 180 degrees on the side opposite to the
first armfeliowipg achationrtbe nquihpiesedifein relea@d anditbe abseptcoe 71 i2 viddbhderviher 2005
WO 03/?00 %tﬁgl%‘?om'%%ﬁi 40. second arm 117 of the first link el enment
109 and the 'seco FPAR B8N 11 are over centered and support the
drive nenber 97 of the driving unit 95 when | oaded. Operation of the
delivery device will now be described hereinbelowwth reference to 5

Fi gur es 3&he domling, menther 483 crfiplan ydrivingi noiki 9395, then ratuftedsto Gkepopastive

illustrat Jdn Fi 36, the | ' nber . .' ted to bias th
b ne g ePosiidhy b8 Mo miBen O G B TR ER G i rissPrp A/t TeHPeRan on.
with the bjameuaﬁlhpaia_éiag eRmehPofetRE fdunf 0&'?132&%1‘3@1?15& é%%%_tﬁé?t&ggﬁcgsﬁf f71is

then first inserted info a nasal cavity o subj ect unti urt member
80 i sl i t ¢avgesi the bhdy nfithesubitartch supmy unit 185 aad thpistonSdi oftthé e suppBtwatic end of

the outle it 81 tends aboyt 2 cminto the nasal cavity of the subject,
and the p{ﬁ%rg@]én%oi er.eﬁtrl?oﬁ’glé’ﬂs'i n the |ips of the subject. 15 The

subj ect then begins to exhal e through the nouthpiece 79, which- exhal ation
acts to

FoIlowing the return of the drive member 97 to the rest position, the linkage assembly
107 again adopts the locking configuration, with the linkage assembly 107 being

15  maintained in the locking configuration by the 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 conﬁgﬁred such
that actuation of the gas supply unit 87 is commenced prior to the actuation of the




cl ose the oropharyngeal velum of the subject and drive an air flow over the
first arm 115 of the first link element 109 of the |itkbeembes2odty 107
whi ch extends into the nouthpiece 79. Wile the flow rate devel oped i s not
sufficient to actuate the trigger 20 nechani sm 105, the |inkage assenbly
107 of Wed3pi3gger nechani sm 105 acts to retain the dripca/nipeiisess 97 of the
driving unit 95 in the | ocked positd42on, whereby the substance supply unit
85 and the gas supply unit 87 are not actuated. When the flowrate

devel opedbiasdaatppyRifds! %@eaﬁ%ﬁﬁéﬂeﬁn@a:'ﬂdwgd&w%diﬁb h&tﬁeﬁvéﬁn the

rotati on of the I Fst arm 115 of the fir Ink elenent 1 I's such as to
rot ate t hebanuet 83 0f therputleFungf 81 prioras e ddivetyi oficubstemerfror % dozzle §3amidt i on in

whi ch the,support .provi ded together with the  second |ink el enen 11 is
unst abl ee@?ﬂj 'gr(‘ffg s‘g‘l\sf{veﬁe‘?%ﬁ'ﬁﬁﬁﬂcet fom; thymozals 82 sich asdp) igfwast W %h?e
| i nkage agfenbly 107 enabl es the drive nmenber 97 of the driving unit 95 to

be noved by the |load biasing elenment 101 to the actuated position, which
nmovenént actuates the substance supply unit 85 to deliver a netered dose

f bst h h .30, th le 8 th |y . uniit 87t
el {ver - 2005 Embat it e dslobd BEEAFR oh Sohctaion SHRVS PR S5 #FE8E Bonhi ch
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WO 03/ 000310 PCT/ 1 BO2/ 03034 41 the characteristics o e deliver

subst anc eupplfdinithy sthen phodiiste mhambdr i Bvirdthd elestvigositiont, aviiehebyntas alrivai r way

of the subé’gg:t . 9-&%' ow % act uati on, tHe nmout hpi ece 79 is rel eased and the
nosepi ec& T s BadiAvPE A8VaResth # hredeieamngd flisnes  ¢orEesRemjiRgtio Phe
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i noperative ?e%gér%? itgﬁ? bgiﬁ%&;[phlékgt? i(:(\slﬁelhl%%ga 8}}?3,2?0 ({ ﬁ%%%?%gﬁ%ﬁ% 835 (S

r et ur ned and thehmis sepply podis7i dn thibymbbdintet thiensubsasteangpplyersnss BRludthe return

of the drive minber ?Z to the rest position 10 causes the boci}é of the
subst anc QESHgpEEMER; { I BLoraRuTnng (e stubptanae sYpnly anga85 §0i8ks yestMositiog7 to be
ret ur ned ggi9yhi . DOG}: E@H | t. I f . the drj nber 97
tothe r gslt w%ggfl{si{a%‘?\?&t ﬁgﬁ# ?’?\i%oge asa@e%nbn@f? ’Ht%B‘%’fg’gté‘%ﬁR&a%ﬁ ¢ ?tél%l%'%ki ng
conf i gur atppdy pnini&7hardhihe lcbmiifgeactintienvithd Subsagicd Gupply 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 infegration of the
- substance supply unit 85 and the gas delivery unit 87. ' -




15 maintained in the | ocking configuration by the |inkage biasing el enent
112. In this configuration, the delivery device. is rgadgcdmrer 2003 her use.
Figures 40 to 45 illustrate an exhal ati on breath actuated nasal delivery -
device in accordance with an el eventh enbodi nent of the present invention.
20 The wwb ovenyiodevi ce of this enbodi ment is very siml @cThgoidsesdel i very
device of the above-described tentls enbodi nent, and thus, in order to

avoi d unnecessary duplication aof description, only the differences will be
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unit 95. fowt e anbadiaentbrbdl ofrd wdjdre beeliRdkudthes & kveaidRiith 8 i1 s not
configured to 30 commence actuation of the substance supply unit 85 and

the gas s8pisfapce selivgyd from Hie aegde| §it dntthiss embodiment By scaged cdelivery t ent h

nbodi gren t. - } L.aureq, such . t.hat-,act uati on of. the gas supply
ni ¢ 6y 1 et 198 T3 GRBLEL e Moo BR 79 oW Biinpn Biube HEE v
03/ 0003 1 0riecHinli B8 24 A0S Movfibisos IBY iabitdesSy PRbrsLidltass TalveReKieR ¥lIe®s for

I nteracting g%s flowis delivered fromthe delivery channel 83 of the.
out | et unfie Gevelopment b a Hewdatiovs dhy releass utsessarecel fheopresduee-redeast evaB® and

t hen duri eqdel i f b ne romthe.nozzle 82 suc s to
i nt er act gl\ng?%r% ﬂgﬁr gé%@éa% qoggt%%@m‘gﬁﬂﬂgf’r%?ﬁ&tq‘?e eas‘r%wi&ﬂa‘&%qh i%aof the
subst anceaiswppbfitheiBitliedS i s achieved by configuring the drive nmenber 97

such as to be spaced fromthe body of the substance supply unit 85 when
the dfd ve nenber 97 is in the rest position, whereby the drive nenber 97

has to be;, agvanced .a et er mi ned di,st anc corresponding to a,l10 .
pr edet er renl_nn‘cei tellnﬁgd%é% 3%3 Sﬁ‘?%t%ﬂpe PRIy mﬁmgéﬁﬂ’ﬂ‘ﬁ%ﬁqaﬁﬁﬁé‘%%{“gﬁe
supply undikpded within the chamber 93 of the gas supply unit 87. The substance supply unit 85

comprises a cylinder 121 which defines a chamber 122 and into one, forward end of
which a hollow needle 123 extends as an extension of the nozzle 82. The substance
___1_5 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 mexﬁber 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 I tlus 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 thé gas sﬁpply 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 nozzie

} 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




and the gas supply unit 87. In this enbodi mrent the substance supply unit 85
~includes a biasing elenment 119 for returning the subsiddeenbeppdds unit 85
to the rest position follow ng actuation. Wth this configuration, the
interval between actuation of the gas supply unit 87 and the conmon

‘act uat i wo afoodsie substance supply unit 85 and the gas l1pcsup@@iesodanit 87 can
be controlled by altering the spacidag between the drive nenber 97 and the

body of the substance supply unit 85. Operation of the delivery device is

o | ; : t i . 20 Fi 46 to 51
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accor dandstemict with theeshhe.h e iie dnfBodimait tdmtdvdSbiednnmdittioarof thbgagel i very
device of this enbodinent is very simlar to the delivery device of the 25
above- desEPRIE @it &hind Gesommamactuation of e substanes senply ynit\Bdi and thagaessar y

duplicati SCLL RLI I Lif Wi | escribed,in
det ai |, v%n ?ﬂ?{uﬁg?%@ g%gﬁlg\:gol%ﬁg sél{éggglihg rfgé‘?ﬁggﬁ”ﬁ%“ J‘bhzflr)tt%??d’arar?éﬁ%réglz #/er y
devi cé ofofti sibstahadinpplytunitishianshd seeiletiatof ee dokgle@R0Ve- descri bed tenth

30 enbodi ment 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,

12 Decemgji:[ 5 3 1 l. I 3 3 Ln this enbgdi.nent, t he
outl et uni ter%%ﬁi ﬁg\ﬁﬁ%eée%gggeggﬁgg cfg F&l\g/egagl%cégnﬁjél %hfzﬁl?mﬁécfeécrg?@ngﬁ%l ar

channel whibolinesit.di sposed co-axially about the nozzle 82, through which an
air flow froman exhal ation breath of a subject is delivered, such as to

entrain with the substance delivered fromthe nozzle 82. In this

~enbogi ne e.s el iver nel 120 is.fluid cannected to the

mout hpi e?senaﬁilg’ %foﬁ’nﬁw;lg{i) %e‘gnnie{)%{oc’[%éhat%:{ﬁg_d) ?Seﬂtn'g]cvﬁ]éth?%#‘?s g’%ﬁ‘t %crf?ﬁgtlﬂpﬁ%ce 79
i ncl udes paf@t@BaHb@IehiS A8E ciA by SnydifichinehbAYEifefint wdyS vitioal agimiig of -a
fl ow above the rel ease pressure of the pressure-rel ease valve "where a

f1ow, or fm theseaperndtheingertionais dafindd wyithe eppended dleindevel oped t hrough t he
nasal

In particular, it should be understood that features of any of the embodiments could be
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 c}f a subject. In alternative embodiments the mouthpieces could be configured to be
gripped by the. 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.




ai rway of the subject. 10 In this enbodi ment the substance supply unit 85
conprises a piston unit which is disposed within the nedeebep300F t he gas
supply unit 87. The substance supply unit 85 conprises a cylinder 121

whi ch defines a chanber 122 and into one, forward end of which a hollow
needl e WABI3AWHIHAAS as an extension of the nozzle 82. Thecsub&idmae 15
supply unit 85 further conprises fi4st and second pistons 124, 125 which
contain a volune of substance therebetween and are novably di sposed within
t he chanbpy plefdredV iHestsC@Rf 4 t QR ot . 1 PhS4,01 i.s driven
forwardly oﬁ thee dy\glg??& piegFo%e %%E@e?%eér#€§%%%r%l %/e%@?ﬂg&b %Encg

subst ancetheaighane edsttibofresibjdchet gutls b pressul@ ds tofbw heung thposibist aatdial | y

i nconpressi ple. The forward itston 25 is,_a puncturabl e nenber which is
punct ur edpyPetHREM PERY Ak 3“18? theertha skl 9F the, sWipstg thersbyashisning bihe sane,
with the direedhs f : 84vRRkNG 4 [ ITRURY jonwith the
subst ance cont ai ndgae%38 e%h}mﬂggﬁnﬁﬁﬁéﬂag?ls%ons %4(?1&%%80% m@@%ﬁ}% hénforward
pi st o 128terpgive smbbdismeatdthe delivery ddéded anbbbacqifigted 1 2oligd sibgafylast ance
supply. unit, 85 is spaced .fro%e needl e 123 of the nozzle 82 by a
predet er rit FFAHCH RIPSIHIESVRIGR is 2ot suificfrnt i aqhisye i-direstiqnabdeliverystippieh thai t 87,
~whi ch dri J 4, of. [ I nit S, IS
required %égﬁbcrgﬁgﬁ'\%m?ﬂ&%g%%ﬁsranﬁgﬁg% Qg‘{% %%%r%ng’ %I%%pe fi ﬁ% %‘?’n\A&F élvea ston
125 of  tdewicesygiravidingsopptiymiidsirédmdi teinpuapable of e whbatmneeddisege! | ver ed
t hr ough }gg.n Z]i%’l & 30 82. In this way, actuation of the gas supply unit 87
is initi {:?“%F Jrhen sertyin reglonsef thansal cavip ag abstramtedby e mpmberst ~ 85,

wher @y an interacting gas flowis delivered fromthe delivery channel 83
of the outlet unit 81 prior to the delivery of substance fromthe 12 _
Decenber A168)5n WDHA 161 ohd tHR@EN Y439 2LA3QIAuNORELbe 80 ABMpIRE) ilbhd Ng t he
del i very {%ﬁi’f? ubstance fromthe nozzle 82 such as to interact wth the
same. In°® Imanh 58 ed e thensipntancoye dpkieaty de taagh j afnthefnastiecayities. suppl y

;gist 87 andy té?l?oom @&lﬁaﬁdvgﬂtagéoutsf}eplso%)d%t %)r}c ﬁngqu&'nY ﬁjxrgti%ngsgf %Qed the

delivery devices via the nosepieces and the mouthpieces.




supply unit 87 can be controlled by altering the spacing between the
forward piston 125 5 of the substance supply unit 85 1@Mkdehben2@ii e 123 of
the nozzle 82. Operation of the delivery device is the sane as for the
above-described tenth enbodinment. 10 Finally, it will be understood that

t he pr 8¥emws/003Yent i on has been described in its prefer PEGVDRMIHMMTENt S and
can be nodified in many different wWays w thout departing fromthe scope of
the invention as defined by the appended clains. In particular, it should
be under sghaA@MShat features of any of the enbodi nents could be .15

i ncorporated in any other of the enbodi nents. For exanple, the second and
third enbodi ments could incorporate features of the first enbodinent, in

ticul th Y f ' £y st
ebod ment . AP aesel (B QRAc HARAOS, S slan P Fhadf ol Be b MbichE °

requi red thr owghpkiRimghasal 20 ai rways of subjects, ones of the enbodinents
coul d _be nodified to include no such gas flow For example, the
firstddescri badasapisen o dittinhig @n@@ﬂrf%cn fubiget.dhe Roseniere incduding e petzlani t 21

ol udes only G0 BRI OICIIEIH i IRNE B Bod PacdlESLT Do

enbodi nents the uthpi'eces are contlgure 25 of

a subj ect. | nigfidteleasiff eneibadiniiiht $s cbefigmed Npi Be aaflged! sibbapepnts gur ed
to be gripped gﬁ the teeth of a subject and sealed by the Iips of the
subj ect. | n peshaptieuby beisubicttetits t he nout hpi eces coul d be specifically

fi d . h.of & h ich all h
ol i very devi 2detaTimicdbs Sberide alaptr o b RERCRL d diSurepBie ther by

proviging for the respective nosepieces to be reliably inserted in 30 the
same position in the nasal cavity. 12 Decenber 2005 WO 03/000310 45
PCT/ 1B02/203034'he debivasy devieel obstaiod | .mdrerein threatdedst eweripflagblecu membaranf i gur ed

25 to f1ow ar SUMEPERbIIBUREARGA FEPOR Lo BRSHE LA Bt um and out of he
other nostril of the subject, thereby achieving bi-
| 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, ftn‘thér comprising:
a ﬂ:ow channel fluidly connected to the nosepiece through which a gas flow,
25 sepérate 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.




. delivering substance through the nozzle of the nosepl ece.

directional delivery through the nasal cavities as disclosed in _
WO A- 00151672. In 5 alternative enbodi ments the del i veryDetewibee200il d b
configured to deliver substance at a reduced pressure which is not
sufficient to achieve bi-directional delivery through the nasal cavities.
Such en®9398318 are still advantageous as conpared to PEBEBOSHI4very
devices in providing for velumcl os#ite and bei ng capabl e of achieving
~targeted delivery, particularly when certain regions of the nasal cavity

are obstract edThy demeféy ABVIBE b8 elaih) 6AkdLrein m@d&hﬁ%@&ﬁﬁﬂﬂ%@bin‘&ﬂ?ﬁi&e

delivery devices coul d include two nosepi eces, in one enbodi men
configured f or forisapplyinglan aeresnls delivery to each of the nasal cavities.
Such enbodi nrents woul d advant ageously provide for three-point fixation of
the delivery devices via the nosepi eces and the nout hpi eces. 12 Decenber

2005 WO 08/ 000BAS ddbveRb+iBO 32 0RAR%, %Ee%f@tﬁe dONHARRE cHRbHYE o HEYdEe Tor

delivering substance to a nasal airway of a subject, conhprising: a
nosepidece for ¢anisi¢riyr supplyingant acrésobf a subj ect, the nosepi ece including a
nozzl e through which substance is in use delivered to the nasal airway,
and at | east one inflatable cuff nenber which is configured to be inflated

subsequens. to TeX ey ABviBY of BRim UWRiviifkein 3R d8sifle bl YodhpHBist o f18fvery
1(? zZ!I'he dpgl very

devi ce of cl ai PR unkh&rsipplying oat of amarossher a jet.l at abl e cuf f nenber is
configured to be inflated in response to exhal ati on by the subject. 3. The
delivery device of claim1l or 2, further conprising: 15 a nouthpiece unit

through vy ch TiltedauRieabvitd) of R AN RS einOthe i Fer§ ! R fnifleombhSes a
oropharyngeal velum of” the subject.
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 ap. 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

o nosepiece and the inner wall of the nasal cavity of the subject.

30 | |




4. The delivery device of claim3, further conprising: a flow channel
fluidly connecting the nosepi ece and t he nout hpi ece unizZDeceibenbed®eby
exhaled air froman exhal ation breath is delivered through the nosepiece.
5. The delivery device of claim3, further conprising: a flow channel
~ fluidl yWQd’ﬁW@Q?}t{‘éd to the nosepiece through which a gas PCEEBO23834separ at e
to an exhaled air flow froman exhalation breath of the subject, is in use
delivered to the nosepiece; and a gas supply unit for supplying a gas flow
to the flidw cHErendélivelihdevied of any ofe¥diss Dio a5y wikretd did Bt feadtOor cyffer ei n
the delivery unit includes a 30 dosing unit for supplying at |east one
substance. 1 JneebeHseonimymd sweh as/ivodniatad; tediredt BOE2S30d stal7endTiftheel i very
devi ce of cl aijy.5 L ' ' omprises a nebulizer for
suppl yi ng an aer Ogéﬁf‘@&@?h%ﬁ%ﬂ&%&ﬁ%&gﬁ%@fﬁeg{?nj%q%ai m 6, wherein the dosing
unit conprises an aerosol 5 canister for supplying an aerosol. 9. The

del i vgry device of .claim6, wherein the dosing unit conprises a delivery
Cpunp oni 17 or hsgsliyergleice obrlaim 18ewbersin e ab ldestone koffiQemitics det iover y

devi ce of clai i . LvVery pu it..comprises .a |liquid punp
unit for supplﬂﬁﬂggf%mﬁl&g%ﬂ{a @rsgg%@,%%nl?ﬂ%eggpi@& &%\ﬂ%ém{ﬂ“&&fm 9,
wherei n the dehe Nedzfe fouwHke iihe RQIRIAWSE Sf the sRBjAGEr 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 delivering a powder

gg[rgflo'g %é';& T8 ALY AVl 8 ik P6 of 1Y, Herdh Fd Bite' ind10desst Ieant + Pt of
10 the inferior meatus.

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 deli#ery 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, Thc delivery device of any of claims 16 to 21, wherein the site includes at least a
part of the izxferfor 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. ' '




20 an actuation nechanismfor actuating the delivery unit in response to
exhal ation by the subject. 14. The delivery device of{oamacedfbegbapss 1 to
13, wherein at |east one of the at least one inflatable cuff nmenber is
inflatable to engage an inner wall of a nasal cavity 25 of the subject.

15. Thewdadsioueziy device of claim 14, wherein the at |eagerhRobadhl atable
cuff menber ~ is configured such as 49Wnen inflated, to provide a fluid-tight

seal between the nosepiece and the inner wall of the nasal cavity of the
subj ect. 3 Decenber , 2005 MO 0 /000 11.B0210,

delivery %gVI (%Jéh %eeigﬁ ik of g g&“ﬁig%ﬁ&gﬂwﬁé 'l“@‘z?é?s fg;i‘éaséuff
menber is confgug;y(gqa_such as, when inflated, to direct at |east a distal

end of the nozzle towards a site in the nasal ai rway of the subject. 5 17.
The delivery device of claim 16, wherein the at |east one cuff nenber is

one or h d s e a nflated, to direct at |east
a distal b%%’ld ot ? e’ﬁ’o 811&0??1%&“? i‘slt‘\?],\gg’n T’mif‘ff %mﬁlflg?% &5hj ect .
18. The deli vegimlgjﬁﬂmgﬁ,ugﬁn_cl aim16 or 17, wherein the site includes at

| east a part of 10 the inferior neatus. 19. The delivery device of any of

clainms 16 to 18, wherein the site includes at least a part of the mddle
meat us. Th elive eV| | a wherein the site includes
an inf erior pap}e W':t’lpféiev’r?}éﬂg @13@016 %TWE‘“H‘@‘I ¢ & ingadesa legst any  of
claims 16 to 3fir ofiRY &l - Site includes at least a part of the superior
meatus. 20 22. The delivery deV| ce of any of clains 16 to 21, V\,herel n the
site includes at |east a

10 29.  The delivery device of any of claims 16 to 28, wherein the site includes at least

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




part of the inferior nasal concha. 23. The delivery device of any of clains
16 to. 22, wherein the site includes at |east a 25 pafdDefentitie 20051dl e
nasal concha. 24. The delivery device of any of clains 16 to 23, wherein
the site includes at least a part of the superior nasal concha. 30 25. The
del i veryOde#besao of any of clains .16 to 24, wherein the pgirimoigciudes at

| east a part of the olfactory regi®. 12 Decenber 2005 WO 03/000310 49
PCTI 1 B02103034 26. The delivery device of any of clains 16 to 25, wherein

the site inclugdesspd bt %ﬁ__' - The-del jove any of
clainms 16 to ;% V\helrléeﬁ?%lﬁgﬁg%e | n%:dl’ Sﬁtgéag%ta?%é@% dfgﬁégars\%?é}}ﬁfaﬁ oul um
28. The del i venupjatestichasdd atdeast pirtiellpobatrutBthe sadd andyevait flotvhesite,

includes at least a part of the epipharynx. 10 29. The delivery device of
any of clains 16 to 28, wherein the site includes at |east adenoids. 30.

The delivgyy ded &ively @celir Hifli 15 wierdif xxp& b Dedills 4k IGwdgudes at
| east tubal ostia. 1 31.ceThe %g%eryr%eﬁ%aso 3%9%41&5%‘?@‘4{%?‘8 30,
wher efn at | easiddiswegis pfitheaiasdl eawity ofdhesubjdck. menber includes at | east one
| obe which, when the at |east one of the at |[|east one cuff nenber is

inflated, extends into a region of the nasal cavity of the subject such as

to at least Parid ilvin RSidUslodiions Sitreaf hoMaCbicl LOMOANEL fli G20 52

The delivery device of claim erein the nasa y'region is a |lower
regi on of the upasategivmy iof theafasdl kevigudfjthe fubject.

10 38 The delivery device of claim 35, wherein the nasal cavity regions are middle and

upper regions of the nasal cavity of the subject.

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,




33. The delivery device of claim3l, wherein the nasal cavity region is a
mddle 25 region of the nasal cavity of the subject. {¥MpecEatedeboyery
device of claim 31, wherein the nasal cavity region is an upper region of
t he nasal cavity of the subject. 30 35. The delivery device of any of

clai ms @b §smogao Wherein at | east one of the at |east opggasidsesyenber
includes a plurality of | obes whichsy when the at | east one of the 12
‘Decenber 2005 WO 03/000310 50 PCTI I B02/03034 at |east one cuff menber is

i nfl at ed, jext ' QNS Qf: t . ' ' ch as
to at Iea%% pg?%i? gﬁ@%ﬁ%“%ﬂ%ﬁ‘%e%a@?%éﬁ eg(}/dg./élr?ﬁibﬁsowe F%gér?églﬁ %{‘8_ g36. The
del ivery devi cposidorcdlonga Bhgthwiieiieqioaziehe nasal cavity regions are | ower and
5 m ddl e regions of the nasal cavity of the subject. 37. The delivery

- device of claim 35, wherein the nasal cavity regions are |ower and upper
regions of.th i f sybiect . i Lce of
claim 35,i6v'mere}31i?%§ vgff]%égga‘%é Ogg%/l 34 r{é{'g%"%ﬁ]sﬂl‘ég‘gseﬁ%gaﬁg%dégh‘%%%%?"'dc@é%i ons of
the nasal cavi &t plenibbs it whiced positishs aldig telenp@rof thendzeR. of any of clains 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 clgns 4 r.eicny , st 0 cufd nber 4.s ¢ i gured
to be inflat ed%%%g%ﬁggsa%%ﬁr%g g"“i‘gg‘g?‘%‘a’!l %1%?1 oél%eh‘{eﬁtel?( atha ellr}gjﬁrs B Fhesgf)‘che(a(r)}j& t he
subj ect. 20 413 ditlakestEbf tvenyz-Atevi ce of any of clains 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

SUbStl%nt ILBSJ. 'y &nnrgllsjzlllac{eliwr}g&b cﬁ:@icgltgrp 851%%&3}5 %utstgn%g t(()j %lx{a\éaﬁ r%v%‘ aF geslubjeg )

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
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.




43. The delivery device of any of clains | to 40, wherein the nosepiece
includes a plurality of inflatable cuff nenbers. 44. {Ehpeshber@pys devi ce
of claim 43, wherein the nosepiece includes a plurality of 30 cuff nenbers
- di sposed about the periphery thereof 1 2 Decenber 2005 WO 031000310 51

PCTI | BORO®30®81915. The delivery device of claimd44, wherermsodnsosuf f
‘menbers are disposed at one positi¥n along a length of the nozzle. 46.
The delivery device of claim44, wherein the nosepiece includes first and
second CUf FTHIBOLS debics ‘ Sﬁ]é\% a .the length of the nozzle.
47. The d%gl'ivery de\,‘?ié éieg#mgglggliggnugg’, %r]%ﬁ*%{r%% of the cuff nenbers is

~ di sposed at a flowt daneeidhddlyt doaneged ke thel foséBiecdthrasgll wikithi ¥ gay fidewi ce for

del i vering substance to asagl cavjty of a _subject conprising: a

nosepi ece i ncISEEﬂIﬂfﬁt%aﬂ&%ﬁ%ﬂ%\ffgﬁ?ﬂ}ﬁpéﬁh@%@?ﬂiﬁﬁgleisﬁbﬁ%lwqsﬁer ed to
the nasal cayefiy ﬁ,?%g e inflatable cuff nmenber which is
configured sucﬁla%r?&wvﬁrﬁm% ated, to provide a fluid-tight seal between

t he nBsepi ece agad sepply onit for sipplyinkla gab flohaonksAdbwehatinkly of the subject; and

a delivery unit for delivering substance through the nozzle of the
nosepi ece. 49. The delivery device of claim48, wherein the at |east one

i nfl bl f ' j [
exhalati O by TRGeRoRy Sev oo SRR AR 8 B33, Phafb e REMRE e o

‘wherein the atadosagtunirfer supblyadgadilieascodd subprndeer is configured to be
inflated in response to exhal ation by the subject. 51. The delivery device
of any of clains 48 to 50, further conprising: 25 a nouthpiece unit through

whi gt hgss Ubhﬁ%}dglci?e_e&%%vﬁé Ofcfifin's9, GARTn fleORNnE i ochi}fisRl RRABLIAPER!

vel um of "the s
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 liguid 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 coinprises 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 résponse to exhalation

30 by the subject.




52. The delivery device of claim51, further conprising: a flow channel
fluidly connecting the nosepi ece and the nout hpi ece unid pecedbem?ensby
exhaled air froman . exhalation breath is delivered through the

nosepi ece. 12 Decenber 2005 WO 03/000310 52 PCT/1B02/ 03034 53. The delivery
devi ce SYORMUOMOS)  further conprising: a flow channel frhal/mBosgnmennected to
t he nosepi ece through which a gas fPdw, separate to an exhaled air flow
froman exhal ation breath of the subject, is in use delivered to the
nosepi ecef2.andThe delieey siepjok yof iyt off dinSUPtY 6 NOwher8RSthE | #Vedsp ohB@ufd ow
channel . 54. The deljvery deyice of any of clains 48 to 53, wherein the

del i very unit PWEIGHIECcontizwsd sueh asnwher inflated ol dieatptdeast adistal enéd ofthest ance.
10 55. The del} 1.GE.af: i ei n,.the dosing unit conprises a
nebul i zer forh§%%%P3?ﬁ§%§ﬁ9§%?%§% .gég@¥$ﬁ e§§W| ery device of claim 54,
wherein the dosing unit conprises an aerosol canister for supplying an

aer osql . &g 57.. The, delivery device of claimb54, wherein the dosing unit

~ conprisesth delhg delivers,dewice of dlaime2, sihspsiy ithept derst ofie auff aendenls @r @ | et .
- 58. The delive ' Fm 57 erein the delivery pupp unit
" conprises a 2%&}]:3?]& %%%er%giuz%i{t‘mc?loafg’ %%P%W&& ‘S{eﬁﬁ?ﬁfeéﬁﬁdg%?l.e‘@@f The
delivery devi ctheabzalé & aiberin thd sl AirvdyeordRd dubRicy punp unit conprises a
powder punp unit for supplying a powder aerosol. 25 60. The delivery device

of claimb54, wherein the dosing, unit conprises a powder delivery unit for

| vi b 61, . T [ . ice. y of clai 49’
Z (l;?pf ﬁlr t”%set}‘r?‘ 28Fn%$clieshﬁrn :Oéeglce 0?01311)1%3 0?%5: Xfﬁér\émd ¢ite 1n%Iu 28 % lgast%paalrtr?f g to
- 10 the inferior meatus.

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 1o 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
,2‘5 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.




an actuation nmechanismfor actuating the delivery unit in response to
exhal ation 30 by the subject. 12 Decenber 2005 WO 031G088khbes 2005
PCT/ 1 B02/ 03034 62. The delivery device of any of clains 48 to 61, wherein
t he atvgﬁgﬁé gq@ cuff nmenber is configured such as, when inflated, to
di rect 't W% a distal end of the, nozzle towards a sPEFBRABHH nasal
airway of the subject. 5 63. The déﬁivery device of claim62, wherein the
~at |east _one cuff nmenber is ogne or both of shaped and sized such as, when
i nflated72to dhedelivery dewise of anyipelaimschikitoo?], vilieeein dhezdits includessaitleastn t he
nasal airway o ggﬁsubject. 64. The delivery device of claim®62 or 63,
wherein the sit€ Intludes at |east a part of 10 the inferior neatus. 65.
The delivery device of any of clains 62 to 64, wherein the site includes at
| east a _part_of the middle neatus. 15 66. The delivery device of claim 65,
wherei n ¥he sithe deliesry device af pmf of ¢laimsped to B, wheeein ticdsitednoindesat led?. The
del i very devi f an f clains 62 to 66, wherein the site includes at
Ieasgfa part&§PQPﬁ§m§B%Er'or nmeatus. 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 clains 62 to 68, wherein
t he site74ncl bHbedelarery dagee of anyf gleims 62 to ih whedelh dhensisdhcludesclideas®. The
~del ivery deviBe 8{ aQ%. f claine 62 to 69, wherein the site includes at
| east a part %? 'ﬂ% g%pP5T nasal concha. 30 71. The delivery device of
any of clains 62 to 70, wherein the site includes at |east a part of the
olfactory regi on. '

10 5. The delivery device of any of claims 62 to 74, wherein the site includes at least

adenocids.

76.  The delivery device of any of claims 62 to 75, wherein the site includes at least
tubal ostia.
15
717. 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 région is an upper

region of the nasal cavity of the subject.

30 SLI " 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




12 Decenber 2005 WO 03/000310 54 PCTI | B02/03034 72. The delivery device of

- any of clains 62 to 71, wherein the site includes at | £A8EcenftidiYB0oSt i a.

73.. The delivery device of any of clains 62 to 72, wherein the site
i ncludes at |east sinus infundibulum 74. The delivery device of any of

clai ns G éswoédo Wherein the site. includes at |east a pghkeDizose
epi pharynx. 10 75. The delivery devige of any of clains 62 to 74, wherein

the site includes at |east adenoids. 76. The delivery device of any of

clains 62 to 7 i 'Eﬁﬁ} ] i gl |1 i 77.
The delivery d%\}f?%ggsg‘feblgg\y Ob%%{s%ﬂé&%%ﬁ@%d%? &ﬁ%&fﬁ%ﬁsﬁggs 8%élgof t he
at | east one subjéct smilsio arledsy gasiapy filleRsiantmdippdbeniiow thersii@n t he at

| east one of the at |east one cuff nmenber is inflated, extends into a
region of the nasal cavity of the subject such as to at |east partially

c ) ct_such as | _ Iy
ol ai m 77, Siner 2y SORGRAEXEE o , SRR o o by oSt Kbk 8722, ©

cavi ty of the midjletdgions of the nkbat cavily ofahy sutgast.ce of claim 77, wherein the
nasal . cavity region is a mddle 25 region of the nasal cavity of the
subject. 80. The delivery device of claim77, wherein the nasal cavity

region isqgan: I - Of 99@9 i he subj ect, 30 81 . The
delivery g evi SZR%?G%‘%@ g"?’q% %fitéplrs ’t%!(r)heg%?ﬁﬁv%%a%éli r%wgy I?L%%nsstar%%oew egfa"{jhe at
| east one cufdippeerdptonsiofitleuthed cavipl ofithé kiljecdf | obes which, when the at

| east one of the 12 Decenber 2005

10 84.  The delivery device of claim 81, wherein the nasal cavity regions are middle and

upper regions of the nasal cavity of the subject.

85.  The delivery device of any of claims 48 o 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 annufar 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 deiivery device of claim 89, wherein the nosepiece includes a plurality of
30 cuff members disposed about the periphery thereof. " ' |




WO 03/ 000310 55 PCT/ TB02103034 at | east one cuff nenber is inflated, extend
I nto regions of the nasal cavity of the subject such gspé@nitferbeest
partially fill the sanme and prevent flow thereinto. 82. The delivery device
of claim8l, wherein the nasal cavity regions are lower and 5 mddle

regi onVO3NMS1hasal cavity of the subject. 83. The del iPcanpoxeesce of
claim8l, wherein the nasal cavity ¥egions are | ower and upper regions of
the nasal cavity of the subject. 10 84. The delivery device of claim 81,

wherei n Ohe nadeldeligviytdevice Pf IEMAT wheetdh ehedidt miepibers dredisposedadt duge nasal .
cavity of the supject. 85. The delivery device of any of clains 48 to 84,
wher ei n t he atPopitignalonga length of hemeaelei s configured to be inflated by air
from exhal ati on breath of the subject. 15 86. The delivery device of any of
clainms 48 to 84, wherein the at |east one cuff nenber is configured to be

infl atedddy a WedetioerycRvizepatRig IDOWhaeirekb abstbiced inchides filksi ahd ké@naubj ect .
20 87. The delivery device of any of clainms 48 to 86, wherein the nosepiece

i ncl udles a sichffiracbes in ssred pasitionsalangrthe Ragthpfshegusizieleer y devi ce of claim
87, wherein the at |east one cuff nenber is a substantially annular nenber
di sposed about the nozzle. 25 89. The delivery device of any of clains 48

to 88, wosr ei ITHehRINGFIRVRE Of LIATh 9ISHhéreinPoné! Hihd YufP fnekiboksait ARIpBsd il
menbers. 90. The delivery device of claim89, wherein the nosepiece

i ncl udes a pl @rdastaliepdoil theawzglef f nenbers di sposed about the periphery
t hereof 12 Decenber 2005 WO 031000310 56

10 94. 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 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,




PCT/ JB02/ 03034 91. The delivery device of claim90,. wherein the cuff

menbers are disposed at one position along a | ength ofs pbg&mt2ss 92. The
delivery device of claim90, wherein the nosepiece includes first and
second 5 cuff nenbers in spaced positions along the |ength of the nozzle.

. 93. Thewdrlsioeesy device of claim 92, wherein one of the Wom@rs IS
di sposed at a distal end of the nogzle. 10 94. A nasal delivery device for

- delivering substance to a nasal airway of a subject, conprising: a
nosepi ece,fJor fjtting to a n il o subj ect, the nosepiece including a
nozzl e t?#oug#%ﬁ?l’d’%rys‘%ﬁé‘ieﬁgﬂp§6iﬁ"®§% I ed to the nasal airway,
and at | east op@iowtHidmbEmRly Whidbel So SO hbEHIRE HIGE FhicihhRs idded in a
nasal cavity of the 15 subj eC}'E, to gn %ge an&?nner mﬁ@cz\lﬁ?ﬁﬁ%ﬁ’ cavity
of the subj ectsepmdtedirapekhaled air st framdnsxhiladordbrofthtdfehawubitlet; is ovaseds a
site in the na%?l air\/\/ﬂ1)‘{e of t.he supject; and a delivery unit for
del i vering subTTYA®Ed @ fEROSHPIEHaMb221 e of the nosepiece. 20 95. The

del i vgry devi CEodfsy ,l?iuﬂit%rsu%%h?éd‘%és%v@foth@?ﬁﬁrc‘ﬁﬁ'&le uf f member is one or

both of shaped and zed 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

devi ce of_.claijn 94 .or 95, .further _conprising: 25 a ut hpi ece_ yni t _t hrough
whi ch t he“subj et& dqliyery. WWQ%DF@%%@OE‘%@&%P@H&) e delyery Ui Rlydtseal
vel um of the stiishifhuniftr affifyifle bl MRI ¥ndBikaigcol ol al m 96, further

idly

conprising: a flow channel “flu connect i ng the nosepi ece and the
nout hpi ece unit, 30 whereby exhaled air froman exhal ation breath is
del i yere hr h,the osepi ece. 12 Decenber 2005 WO 031000310
PCT1¥§BOQ)O§30 & ivery device of claiin 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 powdér

aerosol.




- 98. The delivery device of claim96, further conprising: a flow channel
fluidly connected to the nosepiece through which a gasq bavembsepasate to
an exhaled air flow froman exhal ati on breath of the subject, is in use
-delivered to the nosepiece; and 5 a gas supply unit for supplying a gas
f1 ow t OWOHB/0PI38v channel . 99. The delivery device of anyp@fpob/aiosd 94 to
98, wherein the delivery unit inclu8s a dosing unit for supplying at

| east one substance. 10 100. The delivery device of claim99, wherein the
dosing unit conprises a nebulizer for supplying an aerosol. 101. The
delivery device of claim 99, wherein the dosing unit conprises an aerosol
cani ster ¥08 skhspleliveny denicaof asypof clainfs 940D 99Tvhexdal thy eulystahey tertpidesal ai m
99, wherein tg§8g9sing unit conprises a delivery punp unit for supplying
one of an aer ‘or a jet. 103. The delivery device of claim102, wherein
the delivery punp unit conprises a .20 liquid punp unit for supplying a

| iquid aerosol. 104. The delivery device of claim 102, wherein the delivery
punp ani t108onpitiesdsdivary gotiwteo! gamp 108) whérein iyl Bgore PONEEItIaLLESO! . 25
105. The delivery device of claim99, wherein the dosing unit conprises a
~ powder . del i vEPSPERRPP- for supplying a powder aerosol. 106. The delivery

device of any of clains 94 to 99, wherein the substance conprises a
powder. 30 107. The delivery device of claim 106, wherein the substance is
del i vered18s dhpaatiesry daeice ofklairk 1 0Bt & 0Dewh2ORSHY\ 80O 83D vE3d as a
PCTIE802/0303% .

iquid aerosol.

10
 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 pm.

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 pm.

‘20 114. The delivery device of claim 113, wherein a major fraction of the particle size
| distribution is in the range of from about I pm 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 pm to about 30 pm.
25 | |
116. The delivery device of claim 115, whereiri a major fraction of the pérticle size

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

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

30 distribution is in the range of ﬂom about 15 pm to about 30 pm.




108. The delivery device of any of clains 94 to 99, wherein the substance

conprises a |liquid. 5 109. The delivery device of clajgp pLapghei n the
liquid.is one of a solution or a suspension. 110. The delivery device of

claim 108 or 109, wherein the substance is delivered as a |iquid aerosol.
10 1 | woo3mgesidel i very device of claim 108 or 109, wherglviBodnsosubst ance
is delivered as a liquid jet. 112.59The delivery device of any of clains

106 to 111, wherein a major fraction of the 15 particle size distribution
s 10 thel I@nOPhObellVeAIGRRUE apy BILLEROPH 1 0 whileinlhd sitd RRLARL biiBhy devi ce
of claim 112, V\,hereei r?ggarraj or fjr(actll on of t]he’par tic es}s?ze ‘ﬂg% stribution

i s in the rangepatof themiabounediupm t o about 50 pm 20 114. The delivery
device of claim 113, wherein a major fraction of the particle size
“distribution is in the range of fromabout I pmto about 30 pm 115. The
del ivery pevi CEnOielflef} dBvickbf MNP BE BlafnLOAR I, WhBfehd - hgl € size
distribution is i ne t ﬁ? range g}wgrom about 1(%’ m 't@lo%ﬁﬂa@gﬁﬁég%ﬂ%ﬁg{z%ﬁla The
del i véry devi cepat ofthainnuddle meatdser ei n a maj or fraction of the particle size
distribution is in the range of fromabout 10 pmto 20 pm 117. The
delivery device of claim 116, wherein a major fraction of the particle size

30 distri i | $a1i : s OfbT : 12
becember 2805 W 4 BB0STS R TFBA L AR e nRi Rl i B %
any of cl ai ns B#ldlcomidids. wherein the site includes at |least a part of the

inferior nmeatus. 119. The delivery device of any of clains 94 to 118,
wherein the site includes at least 5 a part of the m ddl e neatus.

10 121. The delivery device of any of claims 94 to 120, wherein the site includes at least

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 infondibulum, |
30 |
128.  The delivery device of any of claims 94 to 127, wherein the site includes at least
- a parf of the epipharynx. |




120. The delivery device of claim 119, wherein the site includes an
inferior part of the mddle meatus. 10 121. The del i veryedeiticseo®s any of
claims 94 to 120, wherein the site includes at |east a part of the
superior nmeatus. 122. The-delivery device of any of clains 94 to 121,

wher ei n"WOHS00931% i ncl udes at |east a part of the infer RSH/BANSI3EoNcha. 15
123. The delivery device of any of ®ains 94 to 122, wherein the site
includes at |east a part of the niddle nasal concha. 124. The delivery
device of . any of clainms 94 to 123, wherein the site includes at Ieast 20 a

part of t S r nch 125. very_ deyice
cl ai ns 94ﬁ?0 li‘@l%de&/x eq%ﬁlc’fﬁg CIWIQ&JQ(;Z%W B the it %H?q“dgFa{ éSt
ol factory regigdenoidd 126. The deI i very device of any of clainms 94 to 125,

wherein the site includes at |least sinus ostia. 127. The delivery device
of any of clainms 94 to 126, wherein the site includes at |east . sinus

|nfun|bl gm edelve devi ce qf .an lajnms 94 to 127,
vvherel n 'ltJl he’ sﬁlg qlﬁéf?‘éfé@%wﬁf’ lmﬁmr?élrtf’cigp Wﬁ‘éte@ptg‘ﬁﬁ’é? des ot Jsg¥te rher
2005 WO 03/ OOQMO%_PCT11802103034 129. The delivery device of any of

clainms 94 to 128, wherein the site includes at |east adenoids. 5 130. The
deIivery device of any of clains 94 to 129, wherein the site includes at

| east 131, The .del | VI ce,..of any .of clains 94 to 130,
wher ei n a? egi? C%Hg rgfde%rlﬁ;g ogtauy 4 0] 13% Eixe%/em at f ast one of the at
least one cuff member includes at least one lobe which, when the at least one of
10 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.

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 é pluraﬁty 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.




| east one cuff nenber includes at |east one | obe which, when the at | east
one of 10 the at |east one cuff nenber is fitted in the pasmbesaghyy of the
subject, extends into a region of the nasal cavity of the subject such as
to at least partially obstruct the sanme and prevent flow thereinto. 132.
The delyypan)eeyi ce of claim 131, wherein the nasal cavpgypiR@saa is a

| ower 15 region of the nasal cavitg of the subject. 133. The delivery
device of claim 131, wherein the nasal cavity region is a mddle region of
t he nasal Vi fi. the ] . 134, T el { ver Vi C f claim 131,
wherein t 3g{jlnarfsl%alt ‘?eélgél tdfwgé‘?gfna@ggghwé%rﬁ@r}ﬁe gaeSS% %aﬁn%frg%e‘l & %%goa f&gg(\i/i ty of
the subject. hiiper Bafondof theahyal davityCs B s tof clains 94 to 130, wherein
at |east one of the at |east one cuff nmenber includes a plurality of |obes
~ which, when the at |east one 25 of the at |east one cuff nenber is fitted

inthe n I Vi kY SUubj X .. knto regi.on f the I

cavity 01?1%"[% hec&%?%agtys%%ﬁceaé@@%%g 35,3(&@%}916&%;1? |n§?qlfg8%§ feéo&s g ﬁ[g&ggne and
pr everst fI ow tdilﬁ_ﬁ@bat@gid@@fth{h@sdﬂeéﬁtgﬂjﬁhaﬁﬂ&ﬁ pf cl ai m 135, wherei nt he
nasal cavity regions are lower and 30 middle regions of the nasal cavity .

of the subject. 12 December 2005 WD 03/ 000310 61 PCT1l B02103034 137. The

del i : ' ¢l aim 135, wh i. I [ | I
and  upper ot eqnsnelBr ARl Gy Aot bR b ol il p ey

devi ce of cl aisngladbuff Wagitei.n the nasal cavity regions are mddle 5 and
upper regions of the nasal cavity of the subject. 139. The delivery device
of any of clains 94 to 138, wherein the nosepiece includes a single cuff

nmbe,. . del | j f clai wher ei h ff mb
e a Lot o v e 137 pBeRia 5 T HE R B b dubsdtian !

annular member disposed about the nozzle. -

141. Thé 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 lengih 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 pozzle.

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.




141. The delivery device of any of clains 94 to 140, wherein the nosepiece
includes a plurality of cuff menbers. 15 142. The del{wvpgdensiyioags of claim
141, wherein the nosepiece includes a plurality of cuff nenbers disposed
about the periphery thereof. 143. The delivery device of claim 142, wherein
t he cufwomsmwbiie are di sposed at one 20 . position al opgrashemngihn of the
nozzl e. 144. The delivery device oféacl ai m 142, wherein the nosepi ece
~includes first and second cuff nmenbers in spaced positions along the

| engt h of14%he Tigz aklever? Aedidd of Wndehé, V%afeﬁeﬁieca RhstChRi 82 f%ﬁéabl in one
of the cuff nenbers is disposed at a distal end of the no The

del i very devi ceemberdpgonfiguesdiorhs egparded sullsequuing feeexhatation by tlhmmjemne cuf f
menber i s an expandabl e cuff nenber which is expanded when fitted in the
30 nasal cavity of the subject. 12 Decenber 2005 WO 03/000310

PCT/ 1B02/ DRO34Thebdelibvbshy dice @keaamse 46 %?\’1'4(7 ewﬁéreﬁi et héS b g:g b blae at

| east one expandabl e cuff menber is configured to be expand sequent
t o exRal at i on 9 miembsylig é@luﬁgu]:etBtO Pheexpeidedeiny redpatise eooéxhalatibmbydtheor 147,
wherein the at atst one expandable 5 cuff nenber is configured to be
expanded in resgb’o(ﬁSe to exhalation by the subject. 149. The delivery
device of any of clains 146 to 148, wherein the at |east one cuff nenber
is an inflatable menber. 10 150. The delivery device of claim 149, wherein
the at | 48t ﬁ@dﬁhﬁcryrdmb@rof sy ofelefiingUrédotid8bevhirein dieeat lbast ahe chiffom
exhal ati on breath of the su ect 151 The delivery device of claim 149,

wherein the at®§® §t‘ himtla is 15 configured to be inflated by a
gas ggurce separate to the exhal atlon breath of the

150. The delivery device of claim 149, wherein the at least one cuff member is

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

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
o ~ 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 céwit’y of the subject, extends into a region of the nasal cavity of the subj éet |

 suchasto at Ieast partially obstruct the same and prevent flow thereinto; and




subj ect. 152. The delivery device of claim 149, wherein the inflatable
menber conprises a conpressed el ement which, when venjegetansdmpgghere, is
inflated. 20 153. The delivery device of any of clainms 94 to 152, further

- conpri siweros@bpsast uati on mechani smfor actuating the deljivery unit in
response to exhal ation by the subjegt. 25 154. A nasal B%T’F‘%i’é%“%f’devi ce for

delivering substance to a nasal airway of a subject, conprising: a
nosepiece for fiti.ing tg.a nastril of a subject, the nosepiece including a
‘nozzle thr ougﬁ&ﬁky%r% ugﬂlg%tt%ﬁgg‘qgsg“gﬁa%@éh@@@ﬂ@ﬂ@éﬂ?@fth@ewﬁ@i@e. ai rway,

and at | east one cuff nmenber, at |east one of the at |east one cuff nenber
including_ at | east one 30 | obe which, when the at |east one of the at | east
one cuff Aetbedbe sleliveryatgvicn dfrdaimnbsh Iwinasth tise @hsal Ravisd Rlefst is £x4%gds into
a region of thge n@s%.l hca%%%%/ﬁ of ga}e subject such as to at” |east partially
obstruct the same mid2pP Vil b thesH¥ES nt o; and 12 Decenber 2005 WO

03/ 000810 PCT/ 002/ 03034 63 a delivery unit for delivering substance through

the nozzle_of the nosepi ece.. 155. The delivery device of claim 154,
wher ei n t FRb-nadhe delavary yleviegiobplaim 184) aherein 1hegiaodl @bith hesinRSa) nGayiet Y of

the subject. 5 156. e delivery, device of claim 154, wherein the nasal
cavity region rleéloél%lﬁﬁlaégl?agﬁy%g%ﬁ“@?@ nasal cavity of the subject. 157.
The delivery device of claim 154, wherein the nasal cavity region is an
upper 10 region of the nasal cavity of the subject. 158. The delivery

devi.ce of 1} ai Hrcldddivephdewimofitiainedsd, whercf the hesAleal BRGNS ﬁ:{lﬁpmﬁenber

incl es a plurality of | qbes which, when the at | east” one of e at | east
Li% P region o¥the naszﬁ 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 o and upper regions of the nasal cavity of the subject. |

A_ 1.62. 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.




one cuff menber is fitted in the nasal cavity of the subject, extend info
regions of 15 the nasal cavity of the subject such as {OpaleniRpshopartially
obstruct the same and prevent flow thereinto. 159. The de |very devi ce of
claim in the nasal cavity regions are | ower an £, regions

3 : . .
of thelﬁggaﬁﬁggglty of the subject.,20 160. The dellvery aeV|ce 6% cl aim
158, mherein t he nasal caV|ty reglons are | ower and wupper regions of the

nasal cay t ec 6l. e.del.i yery. device C m 158, wherein
e nasal 6guy iy PBe Abiss of g & St iR Ko e bt Btk ox o
cavity of the b'aﬂpbmﬁa ed FA%izeANBcII8Y toVdiFatt SENAER di’§ta13éi‘1)& ¥ thé hakI® 154 to
161, wherein the at Ieast one cuff nenber is configured such as, when

fitted i n a natein thewnasa) aivway okthe sijjett , to engage an inner wal | of the
nasal cavity of the subject and direct at |east a distal 30 end of the
nozzle towards a site in the nasal airway of the subject. 12 Decenber 2005

WO 035004440 fi‘iae %@ﬁé&?‘&@%@@@ﬁéﬁa}%@ 362 3o 3] Qitleleh izhe%ﬁ\é 'ngﬁu&’és At 1&isth p8%,

wherein the at |east one cuff nenber is one or of shaped and sized
such as to dlméﬁKHBEEM®H$mM& di st al end of the nozzle toa sitein the
nasal airway of the subject. 164. The delivery device of claim 162 or 163,
wherein the site includes at least a part of the inferior neatus. 165. The

del | ver y 1d6vi The Oflifdty Rliok|oiaiy oFid Koo 1K e Shé Sacliifebufes at

| east a part he middle meatus. 10 166. The delivery device of claim
165, wherein ﬂ&metapetreOﬁthctmndtﬂsmatusnf erior part of the nmiddle neatus. 167.
The 1déallvery device of any of clains 162 to 166, wherein the site includes

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 iﬁcludes at
| least a part of the olfactory region. |

172.  The delivery device of any of claims 162 to 171, whezein the site includes at
30 least sinus ostia. |




15 least a part of the superior neatus. 168. The delivery device of any of
clains 162 to 167, wherein the site includes at | east{apaddsLhbobhe

i nferior nasal concha. 20 169. The delivery device of any of clainms 162 to
168, wherein the site includes at |east apart of the m ddle nasal concha.
170. Thavoled/ikmermy device of any of claims 162 to 169, Whenakhdsoe Site
includes at |east a part of the superior nasal concha. 25 171. The
delivery device of any of clains 162 to 170, wherein the site includes at

| east a p e : ipn, .17 he.gelivery,deyice.of any of
cl ai ns 1621%'0%‘;1?8\1/\‘%5 gi&}ﬁ&{ ﬁf(‘ag@?? gdahné‘cf ég%go 3?9 in e Sup RRlOdss s 10
Decenber 2005 M&tea3woFddibiah/ 11102103034 65 173. The delivery device of

any of clainms 162 to 172, wherein the site includes at |east sinus
i nfundi bulum 174. The delivery device of any of clains 162 to 173, wherein

the site 4§ Iuﬁ?es f.th i rynx.. 175.. The.del i very
devi ce of”alﬁy 0 g@%ﬁeﬁ}sﬁﬁ% ?%R[?Pr?éf gl\iﬂ%“r Z?%P% Ezfsﬂﬁeéelpﬁ?ﬁﬁ‘éém&‘f‘%sl%ast
-adenoisds. 10 1égst aag offeleiepithury@evi ce of any of claims 162 to 175, wherein
‘the site includes at |east tubal ostia. 177. The delivery device of any of

clainms 154 to 176, further conprising: a nouthpiece unit through which the

subj ect ifycus .Ca closure 1 he or.opharyngeal . vel um of
t he subj efg]ts.' 1?8.%"%‘%@ ilc\(;ee&;& evi %l'ém%% ?%czlgﬂ ﬁ?ﬁ?’%}e’r‘?’ﬁﬁgﬁéﬁe P& ng: a
- flow channel fleast ddanoiennecti ng the nosepi ece and t he nout hpi ece unit,
- whereby exhal ed air froman exhal ation breath is delivered through the

10 176. 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 mouthpicce unit,
whereby exhaled air from an exhalation breath is delivered through the

20 nosepiece,

179.  The delivery device of ¢laim 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 deiivery device of claim 180, wherein the dosing unit comprises a nebulizer

- for supplying an aerosol.




20 nosepi ece. 179. The delivery device of claim1177, further conprising: a
fl ow channel fluidly connected to the nosepiece througfp whidkher 2065 1 ow,
separate to an exhaled air flow from an exhal ati on breath of the subject,
is in use 25 delivered to the nosepiece; and a gas supply unit for .
suppl yi'H 930WaY f| ow to the flow channel. 180. The del iR@¥ABOAOSI3¢e of any
of clains 154 to 179, wherein the @&livery unit includes a dosing unit for
suppl ying at | east one substance. 30 181. The delivery device of claim1l
SO, wherein the dosing unit conprises a nebulizer for supplying an
aerosol .;_ 12 Decenber 2005 WD 031000310 PCT11802/03034 66 182. The

del i ver yi¥fevi dbe delivery deviasof cloje 89, wherin dhesdasipeumit caraprises e gersolaer osol
cani ster for 1 . 0s0ol . .183. The delivery device of claim 180,
wherein the dgﬁ%ﬁﬂ%ﬁ%ﬁ%?o& delivery punp unit for supplying one
of an aerosol or a jet. 184. The delivery device of claim182, wherein the
delivery punp_unit conprises a liquid punp unit for supplying a liquid
aer osol . 159 18hke dqiw&naéwwa@ﬁlmigb viterain ghendosB, uniheoraprises aalelistiyver y

punp unit co ' - r pu unit for supplying a powder aerosol.
186. The del i@ergﬁ%é??rcsggﬁy‘?&gloﬁ?ﬁ?%ﬁm 8t 315 the dosing unit conprises a
powder 15 delivery unit for supplying a powder aerosol. 187. The delivery

device of_ any of clains 154 to 180, wherein the substance conprises a
powder . B¢ 18Bhe delvenedevien of deim 482,0rbestinithe deliverypampi unitt ¢rengmisss pance i s

delivered as 1?(;111[?&"\1')\91%{3 unft cr>rOsSu%1|)l'ying a liquid aerosol.

10
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 -
7190. 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. -




189. The delivery device of any of clains 154 to 180, wherein the substance
conprises a liquid. 25 190. The delivery device of clajpd@SapaMrengi n the
~liquid is one of a solution or a suspension. 191. The delivery device of
claim 188, g}rsl Em%?o wherein.the substance is delivered as a 30 liquid-
aerosol . 22 BB ber 2005 WO 03/ 000310 PCT/ 1B02/ 03034 67PGDIBO2AHS4del | very
device of claim 189 or 190, wherein%he substance is delivered as a liquid
jet. 193. The delivery device of any of clains 187 to 191, wherein a nmjor
fracti on dP2.t hdhe dalivirg devies ofeclaline189 drut90pwhersin the tltestamae gedebifefod @gmabout |
pm to about 801im. 194. The delivery device of claim193, wherein a mjor
fraction of theq%lgﬂ?ti'cle size distributionis in the range of from about |
jimto about 50 pm 10 195. The delivery device of claim 194, wherein a
major fraction of the particle size distributionis in the range of from
about | ph¥i.0 Abodeligay devideod anylof cizhs 8% to HHy inbereit a Blafiriat@bn ofdber ei n a
maj or fraction %ﬁﬁiﬁhe p rt.i')cle,siztﬁ distribution is in the range of from
about 10 pmtoP Sizgrhgiontionyin the Foeg ef froayapodel meto gbow) 88ipm.196,
wherein a major fraction of the particle size distribution-is in the range
of from about 10 pmto about 20 m 198. The delivery device of claim 197,
wher ei n alffaj ofh¢ delitarpdevite dhelaipal93,chieersinZzEmaidP fractos b fRYakile kel N t he
range of from(?bo%t 15 mto about 30 m 199. The delivery device of any of
claims 154 to YEOUHARisIR themegerfdrs aequt il pan tngehout 30 gimagl e cuff menber. 25
200. The delivery device of claim199, wherein the cuff nenber is a
substantial ly '

10 195, The delivery device of claim 194, wherein a major fraction of the particle size

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

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 pum.
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 pm 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
7 ~ aplurality of cuff members.
30 | |
202. The delivery device of claim 201, wherein the nosepiece includes a plurality of
| “cuff members &isposed about the peripﬁery_thereoﬁ ' |




annul ar nenber di sposed about the nozzle. 201. The delivery device of any
of clains 154 to 198, wherein the nosepiece includes & pbarndrionoef cuff
menbers. 30 202. The delivery device of claim201l, wherein the nosepiece

i ncl ud lity of cuff menbers disposed about the periphery thereof.
D eI L Y 09 005810 68 PCJ/ | 02103034 203. THECHBIR03538 devi co. of
claim 202, wherein the cuff nmenbers are di sposed at one position along a

| ength of the nozzle. 5 204. The delivery device of claim 202, wherein the
nosepi ece includes first and second cuff nenbers in spaced positions al ong

the | eng of nozzl.e.. 205., .Th el.ivery dewl ce of clai.m 204, wherein
one of t%@.cuﬁlgﬁgﬂgegge\r%e%E%%Zqﬁ\ﬂ}er ﬁ?es ﬁllm gerﬁf‘“et 8P956d 9t 4ne 10 206.
The delivery gesifisalohg alhoff ofdh@héElel54 to 205, wherein the at-|east one
cuff rmenber iIs an expandabl e cuff nember which is expanded when fitted in

the nasal cavity of the subject. 15 207. The delivery device of claim 206,

wher ei n atw | east one ex bl uff, nmenber is.configyred to b
expaﬁgd_edﬁ%bs?&%ec%ﬁv?% i%“&?@’&ncfj@w%ﬂ% YEheLqIp | 1Be noseRigre *PH@HB% 5\‘Feil@ldedeyi ce
of claim 206 QicorduffWReiHRE inlsPaeedpobifiass m@ﬁgm@%&&ﬁﬁﬁ@&t@ﬁ%&ﬁ.f menber s

configured to be expanded in response to exhal ati on 20 subj ect.
209. The delivery device of any of clains 206 to 205, wherein the at |east

| ff ' i nf | at ahl .. 25 210. The deli _devi f
c1ai m 208 wntperniieRgasice 8 ddut 20 SMin B e ol meBheRGh irores ho

inflated by aitry disaresddrahatd2R breath of the subject.
10
206. The delivery device of any of claims 154 to 205, wherein tﬁe at least one cuff
member is an expandable cuff member which is expanded when fitted in the

nasal cavity of the sﬁbj ect.

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

inember 1s 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 2 gas source separate to the exhalation breath of the
30 subject




- 211. The delivery device of claim209, wherein the at. |east one cuff
menber is configured to be inflated by a gas source &rshdr 9o8d1e

exhal ation breath of the 30 subject. 1 2 Decenber 2005 WO 03/ 000310

1CTI 1 B0O21 03034 69 Is 212. The delivery device of claim 209, wherein the

i nfl at aBlGe03@odier conprises a conpressed el ement whi chpewhsoeosent ed to

at nosphere; is inflated. 213. The detivery device of any of clains 154 to
212, further conprising: an actuation nechanismfor actuating the delivery

unit inr 0 : Ld ' R4 ﬁ@gﬁxl 2| very
devi ce fozﬁ%ge%egﬁhvgﬁg%@%éaﬁgga?% 229%3’2%{?&:@%\,\,@ 0 e'gthsu ]é:g?f,i;h'sé/seﬁ

“conprising: lGoamesepelement whiich, whdnngnted taatnasphere dyinfiptedf a subj ect, the
nosepi ece including a first delivery outlet through which substance is in
use delivered to the nasal airway of the subject, and at | east one second

del!very 2t | ethel dUioUg vt o adl of IARR' SRRC2 BE BurtticP UbmBfiGiALAL € L0 an

‘exhal ati on breath of the subj I's In use delivere he nasal airway
of thé subj ectan abationl eldchariym dmd dctdading died deliseiyngitsinhsipansetot dxhalagbn t he
first delivery outlet of the nosepiece; and a gas supply unit for
supplying a flI%WUWOfMYHE t hrough the at | east one second delivery outlet of
t he nosepi ece. 20 215. The delivery device of claim214, further
conprising: a mnouthpiece unit through which the subject in use exhales to
cause cl @ddr e Aohasa delivarp dheicy figeddlivedhgisbefantd® & uiabairwap dba stibjecidel i very
device of claim214 or 215, wherein the at |east one second 25 delivery
outlet is dis88@H#®¥ch that the at |east one gas flow delivered therefrom

integgcts with ﬁd@@pi%@ﬁ}reﬁ}ﬁﬁg %Llin\é?d:l%gvirt)hf)f)ﬁ'g&j%a?tﬂei ﬂo%&piggel in\éﬁ{dyngoélt let.

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 fo guide the substance

30 delivered through the first delivery outlet.




217. The delivery device of claim216, wherein the at |east one gas flow
delivered fromthe at |east one second delivery outl efy hs.eshfh 2865 t 0 gui de
t he substance 30 delivered through the first delivery outlet. 12 Decenber
2005 WO 03/000310 70 PCT/1B02103034 218. The delivery device of any of

cl ai ns WQANY3INL7, wherein the at | east one second del PeEMRO2MNI0I4ct
conprises a substantially annular ddtlet. 219. The delivery device of claim
218, wherein the annular delivery outlet is disposed about the first

del i very208it| ghe déffbry dbEcSIS ANVRITRIHRY DL 10D 1 2RVheRin Blett MBasPdrt defortd 9,
further conprising: an actuation nmechanismfor actuating the delivery unit
and the gas sdpliveyy owilat comprissstasbstansiallyyanotler elsi.ect . 10 221. The delivery
device of claim 220, wherein the actuation nechanismis configured to
initiate actuation of the gas supply unit prior to the delivery unit,

wher eby aigas The @éivety 88Yitd/ 6 Gatnt D10 WhBril e BhnhiSAS i veREORRE RNEsdsed Very

outlet prior to substance being delivered through the first delivery
outl €t. 15 22abourithe fiust delivery widlgt.ce of any of clainms 214 to 221, wherein
the substance conprises a powder. 223. The delivery device of claim 222,
wherein the substance is delivered as a powder 2.0. aerosol. 224. The

del i veryosigvi gge agi_i@%dgizi%e%ﬂl%faﬂaﬂné @142%1219)'\1%%?} %ﬁﬁﬂ%ﬁ%bﬁ ance

conprises a |iqui . The deli1very devitce o al m 224, wherein the
li qui d i s oneaméctaatvol tchenismrfonactsatmgdhsdadiven28ft and hogadeipplyamit devi ce of
claim 224 or 2%15 .V\:h%l’%i n tbhe substance is delivered as a
exhalation by the subject,
10
221. The delivery device of claim 220, wherein the actuation mechanism is
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. aeresol.

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 deﬁvery device of claim 224 or 225, wherein the substance is delivered as a
 Hquid jet. - '




l'iquid aerosol. . 30 227. The delivery device of claim 224 or 225, wherein

the substance is delivered as a liquid jet. . 12 Dece{pbcetRits 2¥6%

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 distributionis in

t he ran¥@ 0093 m about | mto about 80 m 5 229. The dekruBezsevi ce of

claim 228, wherein a major fractionZ7lof the particle size distributionis

in the range of fromabout 1 gmto about 50 pm 230. The delivery device of

claim 229, wherein a major fraction of the particle size distribution is
pmto about 30 pm 10 231. The delivery device

inth f bout |
BP cl :i :n 8, O‘fh‘?é{e&mﬂ?f éig’;ﬁji&f 8F any afcalaigys 292 to 227,;%?@% angpyactignef thérut i on
isinth . ORE : t ., 232, del i

dovi ce. of ot atBisbEEERbn Ko AR hG AN Aok Tuen (o IR 5 V75

distribution is in the range of fromabout 10 pmto 20 pm 233. The
delivery device of claim?232, wherein a mgjor fraction of the particle size
di st rPbut?®8n ildeidelivery dexicgof slaimy 248, sbetein 2 Ingjen fractabmftthe patinle @0 234.

The delivery ce. of. any of clains 214 o 233 rein the gas supply
unit conpri sgg&éb@é’ e tiher O?t‘f)mo"i’f’f‘(/ieﬂnrfa aaowl%@\%f gas, the gas punp
unit including a chanber containing a gas and a piston nmenber which is
novable in the chanmber to deliver a flow of gas fromthe chanber through
the at | 838t dhe deBeaspiigvigelof el 2395 hereiP® nRGa:. fradtion délthe paryickdesizece of
any of clains %&ﬁp&o 234 mhereigﬁthe deljvery unit includes a punp unit

" for deliverin igR DI the ange pLARR 3bgul higmytp abeut d8iHnyer y
10
231.  The delivery device of claim 230, wherein a major fraction of the particle size
distribution is in the range of from 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, wheréin 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 inciuding a chambet containing a substance and a piston

o member which is movable in the chamber to deliver a flow of substance from the

' 30_ ' chémbe_r throngh fhe first delivery outlet. |




outlet,. the punp unit including a chanber containing a substance and a

pi ston nenber which. is novable in the chanber to del{yg&captdr ovof
substance fromthe 3.0 . chanber through the first delivery outlet. 12
Decenber 2005 WO 03/000310 72 PCT/|1B02/03034 236. The delivery device of
cl ai ms WAL 35 wherein the gas supply unit and t hePCHEBR2H843¢ unit are
formed as an integrated unit and acdBuatable by a common driving unit. 5
237. The delivery device of claim 236, wherein the piston nenber of the gas
supply B36.t ¥he dolifdrgdewide bhcldimsv234t fiel 3855 tadiared tHehgas depply enit andithe 238
The delivery ayi ce of claim 236, wherein {he piston nenbers of the gas
supply unit SHVernemgceiered, af anainteerated gpk| angd agipatable byoa pemmonye
delivery devi ge.akgpy of clainms 236 to 239, further conprising: a driving
unit for driving the piston nenbers of the gas supply unit and the
substance supply unit to deliver gas and substance flows. 15 240. The

delivery f Vi&ﬁ of .claim 239, wherein the driving unit is configured such
as d#3%e Thedpliversdevienpbelaing £36.mhegein the pisiap weampereidhe Bes S ance

t
supply unit ﬁﬂt%&hﬁ%d?&ﬁﬁ%@eéﬁ%ndo Pe ak‘;selz}e{%adevi ce of claim 240,

wherein the driving u i's confrgured such as, 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 the substance supply

uni t in 4Hsohbe delveryrAeviereph claim 2 3fe Wheeei thegpigion membsrsief the gag s1pply |

wherein. the I jt 2 onpri a ldiquid punp unit for supplying a

liquid s_ubsta‘%@{e&/‘g%.dg%%ryHlé]\l?fu\%el?&%grc?zlgi?%rgm(% any of clains-214 to 241,
~wherig@i n the delivery unit conprises a powder punp: unit for supplying a.

powder ed subst ance. ] '

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, Thq 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.

30 944, The delivery device of any of claims 214 to 243, wherein the first delivery outlet

' comprises a nozzle outlet for generating an aerosol.




30 244. The delivery device of any of clainms 214 to 243, wherein the first

delivery outlet conprises a nozzle outlet for generati%g?@d@n%;gg@g,. 12
Decenber 2005 WO 03/000310 73 PCT/1B02/ 03034 245. The delivery device of

claim 244, wherein the aerosol is a liquid aerosol. 246. The delivery
devi ce 8YORHYOMO244, wherein the aerosol is a powder aerfEsiBY2/B0247. The
delivery device of any of clainms 2143%to 243, wherein the first delivery
outlet conprises a nozzle outlet for generating a jet. 248. The delivery

devi ce of24my e ddlveRBdedics dreladl 344 WARr&h Thd RSodels MSfuld Yitbdol. COnprises a
nebul i zer for supplying an aerosol. 10 249. The delivery device of any of

clainms 214 to 233, wherein the delivery unit conprises an aerosol canister

for supplyjang £ 0sol . .25Q.. Th el very device of any of clains 214 to
249, V\her%dldf} tﬂ%%eglggﬁégggeioggﬁaﬁaéég,vi@rg{nﬁee%?so e roxrdenagresalvery out| et
t hrough which an air flow fromthe exhal ation breath froma subject is in
use delivered, the delivered air flow acting to entrain the substance

del i ver ed¥/hr othgrdeliveryrdevise ofeny obelgimsR1ddb 243 58herdinahal fitst deliverdemiete of

cl ai m 250, whecr0 i n. L he at Iea%f% one third delivery outlet 20 conprises a
substanti al |y QRIS 2 BoAAGQHel Y SR eshisEed about the first delivery
outlet. 252. A nethod of delivering substance to a nasal airway of a

subj ect, conprising: fitting a nosepiece to -a nasal cavity of a subject,
t he nosepit8ce Th@‘cdfgmengdavimpf lagy 28 dléimsudi whi283, whasiateeddlivedelmiver ed to
t he nasal air\/\é% and at Liea_ one. .inflatable cuff menber; inflating the
at least one cUFPTREHORPULAHINATBRIIEATAGFOOLt i on by t he subject; and

del i yeri ng substance through the nozzle of the nosepiece.

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
. 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 sﬁbjéct, 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.

253. The method of claim 252, wherein the at least one inflatable cuff member is
- configured 10 be inflated in response to exhalation by tﬁe subject,




30 253. The nethod of claim 252, wherein the at |east one inflatable cuff
menber is configured to be inflated in response to exhg ptidbdrpobhe
subject. 12 Decenber 2005 WD 03/000310 74 PCT/1B02103034 254. The net hod of
. claim 252 or 253, further conprising the steps of: providing a nouthpiece
uni t; a9 %B4%% ng t hrough the nout hpiece unit to cause PETABIRBOH the
oropharyngeal 5 velum of the subj ett. 255. The nethod of clai m 254,
further conprising the step of providing a flow channel fluidly connecting
't he nosepi ece and the nout hpi ece unit, whereby exhaled air from an
exhal ati breath i Lver t Argu the 10.nosepjece. 256. The net hod
of cl ai mag%n, e‘%ﬁ?‘?ﬁ%@?‘{j@&?ﬁ% @g@%gﬁgﬁ%@%@%@%?@%‘@ﬁa f1 ow channel
fluidly connegkfgldih® ablfittR&RRInACEnd hrough which a gas flow, separate to
an exhaled air flowfroman exhaiation breath of the subject, is 15
- delivered to crelingstpiugbethe anobtbpiped wiih go acayses cldsesy 6O theherobharyngdahnnel .

257. Jhe net hod of f clains 252 to 256, further conprising the step of
del i véri ng thgg‘gﬁb%@%ﬁ%? response to exhal ati on by the subject. 20 258.

The nethod of any of clains 252 to 257, wherein the at |east one cuff
menber is configured such as, when inflated, to direct at |east a distal

end of tR&5.nodht ecthalwfrtisma?5d] fusthencanymisiastik seprofiay of the subject. 25
er is one

259. The et hod o%.ncl g'im 258, nger in the.at | east one ccgff ne
or both of sREPEH AR YT ZEYSLER fo%‘?éﬁﬁngﬂﬂ%séﬂ?"@cﬁn fhegneu Plefeast a
distal end of uhiewheRF kendil dirSh d'tBRARASHbarl £ RYvOEd SugH BheC!

10 nosepiece.

256. The method of claim 254, further comprising the steps of:
providing a flow chanpel 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 fhe 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. = 7




260. The nethod of claim 258 or 259, wherein the site includes at |least a
part of the 30 inferior neatus. 1 2 Decenber 2005 WO {83H080bk? 2885

PCTI 1 B02/ 0303 | 261. The nmethod of any of clains 258 to 260, wherein the
site in@l{ ugles at least a part of the middle neatus. 262. The nethod of
claim 280 %88 n the site includes an inferior part ofPCIABOM¥M e 5
nmeatus. 263. The nethod of any of cfains 258 to 262, wherein the site
includes at |east a part of the superior neatus. 10 264. The nethod of any
of cl ai me2€isg thy method pf enepfeleims 258tte 260, cvhuaein the sifednshudes abdeast a pértt he

i nferior nasal h 265. The nethod of any of clains 258 to 264, wherein
the site incl uoggﬁ)é]%?&ql%%%? a part of the mddle nasal concha. 15 266. The
met hod of any of clains 258 to 265, wherein the site includes at | east a
part - of the superior nasal concha. 267. The nmethod of any of clainms 258 to
266, wherd¥n tHi methed phelpine 86!, stheraim e site paoludes 20 inferiotmiriodffthe tniddle r egi on.
268. The net h% a%Is any of clains 258 to 267, wherein the site includes at

| east ~si nus ¥4 25 269. The nethod of any of clainms 258 to 268, wherein
the site includes at |east sinus infundibulum. 270. The nmet hod of any of
clainms 258 to 269, wherein the site includes at |least a part of the

epi phar y#3- 30 hemethathef st ofcdaions 238 yo 362, ovheiein tiRSSietinclads at Mast ®part t he

site includes gl Sifeior meatus.

10 264. The method of any of claims 258 to 263, wherein 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
mfundibulum.

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,




adenoi ds. 12 Decenber 2005 WO 031000310 PCT11B02103034 76 272. The net hod
of any of clainms 258 to 271, wherein the site includesjsabedepivet 2tgdal

Ostia. 273. The nethod of any of clainms 252 to 272, wherein at |east one of
“the at |east one cuff nenber includes at |east one | obe which, when the at

| east oNQOPOBLEL at | east one cuff menber is inflated, PEIABRMSINto g

regi on of the nasal cavity of the 7§ubj ect such as to at least partially
obstruct the sanme and prevent flow thereinto. 10 274. The nethod of claim
273, wherein the nasal cavity regionis a |lower region of the nasal cavity

regi on 1 1% mivkaracped PERHC WiiE RSPy IR Bl B R 48 71

“met hod of cl aiggti£73, wherein the nasal cavity region is an upper region of
the nasal cavity of the subject. 277. The nethod of any of clains 252 to
272, wherein at | east one of the at |east one 20 cuff menber includes a

| i ty.of Lob ' .t he,.at t f t t t f f
herber i 270n 1RESethel FEa il 25200 €T R A e Bt € B teptaecn) ect
such as to at chifantmba fncRlty ai0lRaitdie Uobd hSHRvIRAGhE be Y@t odd SMtHeNgr ei nt o.

278. The nethod of claim 277, wherein the nasal cavity regions are |ower
and m.ddl e 2easkepeotidl membpiois naliaied, eatentdy ingé aregion abfhegtasal 2adity dhthenet hod

of claim 277, erein the nasal cavjt eqgi.pons are | ower and er  regions
of the nasal  SUOFEGHEh bR A BB neblliobelr S AT S rdimetros A0 iRy
wherein the nasal cavity regions are mddl e and upper regions of the nasal

cavity of the subject. 12 Decenber 2005 WO 03/000310
10 274, The method of claim 273, wherein the nasal cavity region is a lower region of

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.




PCTI 1 B02/ 03034 77 281. A nethod of delivering substance to a naéal cavity
of a subject, conprising the steps of. fitting a nosepi g&@neraopasal
cavity of a subject, the nosepiece including a nozzle through which

substanﬁg i%\(ﬂg@i vered to the nasal cavity, and at |east one inflatable
cuff menba? h is configured such_as, when inflated, RO/HR20303¢ a

fluid-tight seal between the nosepi éte and an inner wall of the nasal
cavity of élhe subj ect; and delivering substance through the nozzle of the
nosepi ece28ho Agnethpd of delivrsing subsingerio 28msalwhagitp bfia tshiject] commisingtie

I nfl atabl e cuf&ﬁéga&t)er Is configured to be inflated subsequent to

exhal ati on by t subj ect. 283. The method of claim281 or 282, wherein the

at | east one i fiftingtaadtsepiedelth arRBNRhvity f LRI dcE YhLEbsE %eng '
response to exhal ation by the subj ec?‘. 15 2§34g Tflgosrgf 0 bl(li)l{iﬁlgtr?;%oz?ﬁcl ai s
281 to 283, futhfonah wdish sulisisgee e delivgred 66 : the prasali chivity, andrawtibgt age unit ;
and t subj ec | ] t hr ough. t he t hpj ece unit to _cause cl osure of

t he t(;5? ophar yn%lggﬁég%e(}%%?ﬁ%%ﬂ’fhﬁ E%Ejguﬂ% gk as;hen ipfinigd, tgmrrevide m 284,
further conprifuidgighpgeat b&iresh theHoicHe 8 d An iR el nnecti ng
t he nosepi ece and t he nout hpi ece gérﬂlt,c wher eby g%ﬂ?@%%s%l%ﬁ?@nogﬁw

exhal ati on br edbiechgndel i ver ed t hrough the nosepi ece. 25 286. The net hod of

~claim284, fur -conpri sing the steps of providing a flow channel fluidly
connected to t e@%%%%%%%éee@ﬁue’ﬁd%%%zlﬁ?f YAEPEFGw, separate to an
exhaled air flow froman exhal ation breath of the subject, is delivered to

t he naosepi ece; and o
10 "282.  The method 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.

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 N supplying a gas flow to the flow channel.

287. - The method of any of claims 281 to 286, further comprising the step of:




+ 30 supplying a gas flowto the flow channel. 287. The nethod of any of
“clains 281 to 286, further conprising the step of 12 Dgcpa&®fiber®085 WO
03/ 000310 PCT11B02103034 78 delivering the substance in response to
exhal atj qn t he subject. 288. The nethod of any of clai 281 to 287,
: mhereih”@ﬂ@gé?"1east one cuff nerrbe8 is configured sucﬁcgg?“%m%ﬁ‘inflated,
to direct at least a distal end of tthe nozzle towards a site in the nasal
airway of the subject. 289. The nethod of claim 288, wherein the at |east
one cuff nmembéelivesingihe Bibsigpecingesponsedpeyhalaipshyybg sabjedt- as, when infl at ed,
to direct at least a distal end of the nozzle to a site in the nasal :
airway of the subject. 10 290. The nethod of claim 288 or 289, wherein the
site incbggles Tak nhetiast offtang@f clagths P8Eto 1T @hbein M at lesst oA buff thémb&tipod of
‘any of clains 288 to 290, wherein the site includes at |east a part 15. of

the middl e negewliguredsuchmase whshHobated, te| direst ablpastyihdistal wnd 196 the mezalacl udes
i i t of the. mddl .meat 2Q0.293. Th t hod of f clai
an |n§er| or mwaé?%aflﬁgm%?gaﬁ%h%lﬁ%’&ﬁh s@aégc% e nmet hod of any of clains

288 t0 292, e sl es a ast a part of the superior
meatus. 294. The method of any of clainms 288 to 293, wherein the site

includes at least a part of the inferior nasal concha. .25 295. The net hod

~ of any of8% ailhs nxgigrd of dom 288, wihetein thp @t knastone suffunkmbestis pesetbathpért  of
t he m ddl e nasal_ gongha. 296, The,net f,_ apy of, clai ng. 288 to 5,
her ot 0t e e Rpefl S red S af D SpOE R va Bt Bod TP Bl BIARE. ca

12 Decenber 2Q@5je to a site in the nasal airway of the subject.

10
290. The method of claim 288 or 289, wherein the site includes at least a part of the
inferior meatus.
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 |  ofthe superior nasal concha.




WO 03/ 000310 PCT/ 1B02/03034 79 297. The nethod of any of clains 288 to
296, wherein the site includes at |east a part of theohéapiveryosegi on.
298. The nethod of any of clainms 288 to 297, wherein the site includes at
| east sinus 5 ostia. 299. The nethod of any of clains 288 to 298, wherein

the sitwompdousies at | east sinus infundi bulum 10 300. pthemoebidaesd of any

- of clainms 288 to 299, wherein the syd¢e includes at |least a part of the

epi pharynx. 301. The nethod of any of clains 288 to 300, wherein the site

i ncl udes ! me h f f. .l
301, V\/ner%bn eﬁ% gglr& gc anﬁo%%gaé? 6?’%%?%5@?? es altﬁ%a%ﬁﬁp%gd
any of clains cﬁ&ﬂebl@a&&?,regmgrel n at least one of the at |east one 20. cuff

menber includes at | east one | obe which, when the at | east one of the at
| east one cuff nmenber is inflated, extends into a region of the nasal

cav L Clashe, MURERDISH Gl 0Pl 5398, MRS ITAEL LIE e

cavityg region gsgiaa | ower region of 25 the nasal cavity of the subject.
305. The net hod of claim 303, wherein the nasal cavity region is a mddle
region of the nasal cavity of the subject. 30 306. The nethod of claim

o the e dapoe heTaRbe SR o BB B MRRER e Rellirn et 280 V1Y

infundibulum.

10 300. The method of any of claims 288 to 299, wherein the site includes af least a part
of the epipharynx.

301. The method of any of claims 288 to 300, wherein thé 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 fo 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 cav1ty region is an upper region of
the nasal cawty of the sub_]ect ' '




307. The nmethod of any of clains 281 to 302, wherein at |east one of the at
| east one cuff nenber includes a plurality of |obes Wi géenMeehodde at

| east one of the at |east one cuff nmenber is inflated, extend into regions
of the nasal cavity of the subject such as to at least partially fill the
same aOMB@Y3H f| ow thereinto. 308. The nmethod of cl airOTABF/030Mer ei n t he
nasal cavity regions are |lower and #i ddle regions of the nasal cavity of

. the subject. 309. The nethod of claim307, wherein the nasal cavity regions

are | oweB0and Thpmesthod 6f arggifonisinnf28t he 3025@herein\dt 18asOdne &¥ahs Bije®t tone 310.
The nethod of cl.ai m307, wherein the pasal cavi % regions are mddl e and

upper regi onS¥igmemperiadydesaplurality pf lofes Bishe pihen 5 ddeast pneref hedit of
delivering suBstonce - : i ect rksi.ng t st eps
of fitting a %&epl e%ﬁefP%Igc ngj%?lggsa a%’ﬁ@? y doﬁ)t(zy%ﬁ%j%edgttﬁgg%gi ﬁ%‘g@p?tle]@g
~including a neatjéet suthaoioghlensi wartislyfil teeeme snd plovier sy Herdilig. nasal

air , and at | east one cuff nenber which is configured such as, when
fitt in the -nasal cavity of the 20 subject, to engage an inner wall of
t he nasahpgavi 2 ' -di .least a djstal end. gf the
nozzl e tgagr d*sﬂl%(t S| t&ed}?fnaétdﬁieﬁ?\}és a'%geélgirﬂv?/aq%g%l% %Y%re&%]]sé‘{:‘? i,owa?ﬁﬁn g\l‘ikﬁﬁri ng

subst ance t hr capignstdfehemanal @vitf of fie sabjeepi ece. 25 312. The nethod of claim
311, wherein the at | east one cuff nenber is one or both of shaped and
si.zed such as to direct at least a distal end of the nozzle to a site in

h i . | 864 ..1313, oTh hed of. claim 311 or 312,
Fur t her - &5apr 12y REKEE GURL 261 wiblehn o Bl soft B Thr e imRer ang

t he ubj ect eplains g thdviuidavithef theBbjbgl ece unit to cause closure of the
oropharyngeal velum of the subject. 1£ Decenber 2005 WO 03/000310 _

FCT/ 1B02f 03034 81
~ 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 S
the subject exhaling through the. mouthpiece unit to cause closure of the

- oropharyngeal velum of the subject.




314. The method of claim 313, further conprising the step of: providing a
fl ow channel fluidly connecting the nosepiece and the I nit,

wher eby exhal ed air froman exhal ation breath is deli v@é br%gg%%yt he 5
nosepi ece. 315. The nethod of claim 314, further conprising the steps of:
provi diwe anebézesv channel fluidly connected to the noseprezasdzuzaagh which a
gas flow, separate to an exhal ed agir flow froman exhal ati on breath of the
subject, is 10 delivered to the nosepiece; and supplying a gas flowto the
fl ow channel . 316. The method of any of clainms 311 to 315, wherein the

- substance conprises a powder. 15 317. The nethod of claim 316, wherein the

subst anc@l#s daeimethediofaim PlPwliuther gunprsing the 58p ofhe net hod of any of
clainms, 311 to_ 315 whegrein th uhst ance.conprises. a 20.liquid.. 319. The
rethod of ol aPhtadiss HEFRR S PUPUSO I bieRioSpdl Mo e
suspensi on. 324, Wherdbp!dxhMle® aiC oM d8hPitiodl Breatthid’ RiRerbd ShdUbB tROCE 1S
delivered as a liquid " 25 aerosol. 321. The nmethod of claim 318 or 319,
wherefn the subsapdgree i s delivered as a liquid jet. 3.0 322. The nethod of
~any 'of clainms 311 to 320, wherein a nmgjor fraction of the particle size
distribution is in the range of fromabout 1 pmto about 80 gm 12 Decenber

2005 0308/ 0003 KR PR DR0RHtheBlordAbinghe sk bpd of cl ai m 322, wher ei n

a major fraction of the parti cl’e‘5| ze distribution is in the range of from
about 1 mto ghpidinge few cigaucl Atidlyvenirstbdad thd sosepiBasthravgbrdiich aganj or
fraction of t ?l% \ 6slfr:ptalra c|: %o an &xhaled air flow from an exhalation breath of the subject, is

10 delivered to the nosepiece; and

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 pm tfo about 80 pm.




5 distribution is in the range of fromabout I mto about 30 m 325. The
met hod of claim 324, wherein a mgjor fraction of the pgrivdehedbdss
distribution is in the range of fromabout 10 mto about 30 m 10 326. The
nmethod of claim 325, wherein a major fraction of the particle size

di stri b0 BA330i n the range of fromabout 10 mto 20 mPCIZABO2/Fea4 net hod of
claim 326, wherein a major fracti om2f the particle size distribution is
in the range of from about 15 mto about 30 m 15 328. The nmet hod of any of
cl ai ms 3B23t o B27 metiel of rcldiee 332 evheretd udesajai flaetion of fier partiofe &ie
inferior nmeatus. .329. The nethod of any of clains 311 to 328, wherein the
site includes da%mb@&gxlsan%rr%nge@éﬁ@mmt ke toaberb®QBm. 330. The net hod of
claim 329, wherein the site includes an inferior part of the mddle

meatus. 25 331. The nethod of any of clains 311 to 330, wherein the site

i ncl udes 3a4. | dast nethpar bf obdimt 3235 Whereira MRgbl Fractids of Heepartthodizef any
of clainms 311 to 331, wherein the site includes at |east a part of the

i nferPor nasaldisiobrtinn is Jothe zange P &ometionti L gin torapovt 3¢ jumi ms 311 to 332,
wherein the site includes at |least a part of. the m ddl e nasal concha 12
Decenber 2005 WO 03/000310 PCT11 B02103034 83 334. The nethod of any of

- claims 3335t 0 T333meddr 6F tldife 334.1 QhbRE]l WSt ﬁa@ﬁé& APl parfifle! BBe
~superior nasal concha. 5 335. The nethod of any of clains SI_JLl to 334,
wherei n t he sidistributminis gsthatarge af frompdont 1®funt thebottfMotmr y regi on. 336. The
met hod of any of clainms 311 to 335, wherein the site includes at |east

si nus

10 326. The method of claim 325, wherein a major fraction of the particle size
distribution is in the range of from about 10 pm 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 pm 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

o of the inferior nasal concha. |

30 | -
333; The mefhod of any of claims 311 to 332, wherein the site includes at least a part

of the middfe nasal concha.




Gstia. 10 337. The nethod of any of clains 311 to 336, wherein the site
includes at |east sinus infundibulum 338. The net hoqijec@%epﬁo(ﬁ-,l ains 311
to 337, wherein'the site includes at |least a part 15 of the epl pharynx.
339. The met hod of any of clains 311 to 338, wherein the site includes at

| east WEEEE0EE® 20 340. The nethod of any of clains 31PCTGB@ABH34nher ein
the site includes at least tubal o%tia. 341. The nethod of any of clains
311 to 340, wherein at |east one,of the at |east one cuff menber includes
at | east one | obe which, when the at | east one of the at 25 | east one cuff
menber is fitted in the nasal. cavity of the subject, extends into a

regi on of33¢he Thesnsthedof any aoffclaimes 34 Lk 333, véheotin e dils intludasas leasta pathl | y
obstruct the $3 eand (Frev nt flow thereinto. 342. The nethod of claim 341,
wherein the nas Ypvien el goncha s 2 ower region of 30 the nasal cavity
of the subject. 12 Decenber 2005 WO 03/ 000310 84 PCT/1B02/ 03034 343. The
nmet hod of claim 341, wherein the nasal cavity region is a mddle region of
t he nésal33§avﬂfhyrmﬂmd1@f ayifetaims 341 o Ik whetdin theoditedhelios34 lsastwhparei n t he
nasal cavity rgg% n per region of the nasal cavity of the subject.
345. The nethd §0%§%¥eg&%l nms 311 to 340, wherein at |east one of the at
| east one cuff nenber includes a plurality of |obes which, when the at

| east one of the at |east one cuff nember is fitted in the nasal cavity of
t he subj 886, &leandhodeioany@fickdmeidl ¢ 33Hevheasgalthasite inyludés atﬂaass:svhpect such

as to at Ieast t[i)artlally obstruct the

10
337. The method of any of claims 311 to 336, wherein the site includes at Jeast 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 ény 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 cavify of the subject, extends into a
region of the nasal cavity of the subject such as to at least parﬁally obstruct the

same and prevent flow thereinto.

- 342. The method of claim 341, wherem the nasal cavity region is a lower regxon of

30 the nasal cawty of the sub_lect




sane and prevent flow thereinto. 346. The method of claim 345, wherein the
nasal cavity regions are |lower and m ddle regions of Dasal ity of

. the subject. 15 347. The nethod of claim 345, wherein ﬁ eenasar2§g¥ity
regions are |ower and upper regions of the nasal cavity of the subject.
348. THEOREPMEY of clai m 345, wherein the nasal cavity PEGIMRAGMe ni ddl e
and.upper 20 regions of the nasal 8avity of the subject. 349. The nethod
of any of clains 311 to 348, further conprising the step of: delivering
the subsB&giceThe nicsRDeISHail03 £ Rilleddih G Rasal B8 ¥Elies is a ABddA6%egidn bRt hod of
delivering substance to a nasal airway of a subject, conprising the steps
of : . fittinfhedadsepiteeldhe subietasal cavity of a subject, the nosepiece

i ncluding a nozzle through which substance is delivered to the nasal
airway, and at |east one cuff nenber, at |east one of the at |east one
cuff nmenBes. | mh webiRgl Gtcldigasd], aRrdin e BaMbivah re s 4 E8ppk réBasbf one of
the at | east one cuff nenber is fitted in the nasa cavity of the subject,
exterds i nto thermagaleavisi ofithesehiestl cavity of the subject such as to at

| east partially obstruct the sane and prevent flow thereinto; and 12
-Decenber 2005 WO 031000310 85 PCTI MD2103034 delivering substance through

t he nozzh4s5.of ThéendAeRedTi 26 of cBidds 3TD e %0, Rafrédh afleditBnd o thoVigsk Bnd he
nasal cavity region is_a [ower region of the nasal cavity of the subject.
5 352, The nMeewbaastbee insluries slunaliir of labesehishosher deiat Jeaseoneonf the a8 i ddi e

region of t hﬁaasr}aosnael i hentbe? fis Ei?t%d i l%ﬁee %gs'al 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 ahy 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 10 at least partially obstruct the same and prevent flow thereinto; and




353. The nethod of claim 350, wherein the nasal cavity region is an upper
region of 10 the nasal cavity of the subject. 354. T HEld 9 O§| aim
350, wherein at |east one of the at |east one cuff menber ~1nc es a
plurality of |obes which, when the at |east one of the at |east one cuff
menber M ¢3/M0bEd i n the nasal cavity of the subject, extentgsoidsesa egi ons of
the 15 nasal cavity of the subject such as to at |east partially obstruct
‘the.sane and prevent flow thereinto. 355. The net hod of claim 354, wherein
t he nasal cavi %ﬁﬁtfﬁé Eatpg .ons of the nasal cavity
of the subj ect&éhvgﬁ% \%ﬁgh é)?g#e%ﬁéﬁ erein the nasal cavity
regi ons are Iomer and upper regions of the nasal cavity of the subject.

357. The had of &@g rp 54, vvhereln t he nasal, caV|ty regions are mddle
and upper ﬂ&ﬂn& o Fo9s myheresy Wby wEtetsta Ioxws regip ofet hod

- of any of cI a'tﬁgnés%pvé]&t%’%?ﬁes’&ﬁ Lein the at |least one cuff nenber is

configured such as |tte I'n a nasal cavity of the subject, to engage
an ifner wall of the nasal cavity of the subject and direct at | east a
nozzle towards a site in the nasal airway of the

di stal end of
subj ect . 3%% De@waeﬁi 8@651%3é§4‘6be9@dheemtqw%2@%%ansé@e rqgien €t hod of
cl ai m 358, Vm%@hébaighﬁut?tofjﬂﬁ%ﬁf) cQne cuff nmenber is one or both of shaped

and si zed such as to ect at east a distal end of the nozzle to a site
in the nasal airway of the subject. 5 360. The nmethod of claim 358 or 359,
s at least a part of the inferior neatus. 361. The

wher ei n thg siﬁ;’?3 i ncllud?
met hod of3dny ' Rethpdret dagn gel, Jueroiniths Bl SEY $74iGn @1 LRI Togion ehst a
part jpof the %éjgésglmgfthesubject

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,




10 362. The nethod of claim 361, wherein the site includes an inferior part
of the mddle neatus. 363. The nethod of any of cl ai m818B88cdnthed@8psWher ein
the site includes at least a part 15 of the superior neatus. 364. The
met hod of anX of clainms 358 to 363, wherein the site includes at |east a
part oVC9@% 34 eri or nasal concha. 20 365. The nethod BETABERAEN4C| ai ns 358
to 364, wherein the site includes & | east a part of the niddl e nasal
concha. 366. The nmethod of any of clainms 358 to 365, wherein the site
i ncl udes 3af- | dAsmethqshoficlainf 3 58nwhersirethic ot leastxal cuﬁm@tmberzisow botimef met hod

of any of cl ai 58 .t0 366,, wherein t cIu | east
the ol factory E%’&ﬁé‘ﬁd nggg Suchs ‘ﬁfﬁ% tglF %MWF %@kf ége E’i’l\herel n
the site incl dgasslaiv@Sf i fibfect. 30 osti a. 2 Decenber 2005 WO 03/000310

PCT/ 1802103034 87 369. The nmet’hod of any of cI ains 358 to 368, wherein the
site includes at |east sinus infundi bulum 370. The nethod of any of

ot pir A0 SES REREAB 37 8y prdlh e Slantintes 1B patelie s 1 o

i ncl udes at | @@stior @ERRO! dS. 10 372. The met hod of any of clains 358 to
371, wherein the site includes at |east tubal Gstia. 373. The net hod of
any of clains 350 to 372, further conprising the steps of. providing a

rTDut hpi eggl.unlﬂlé H%Ql’god of any of claims 358 to 360, wherein the site includes at least a part

of the middle meatus.

10
362. The method of claim 361, wherein the site includes an inferior part of the middle .
meatus.
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 Ieast a part
of the olfactory region.

- 368. . The method of any of claims 358 to 367, wherein the site includes at least sinus

3'0; o ostia.




15 the subject exhaling through the nouthpiece unit to cause closure of the
oropharyngeal velum of the subject. 374. The net hod ofthaidmpef3oos urt her
conprising the step of: providing a flow channel fluidly connecting the
nosepi ece and the nout hpiece 20 unit, whereby exhaled air froman

exhal at iYW 0HP®WALN i s delivered through the nosepiece. ITnmipesoset hod of
claim 374, further conprising the s8eps of providing a flow channel fluidly
connected to the nosepi ece through which a gas 25 flow, separate to an

exhal ed aB69.f | Ui bie@BAAIT 8% BACRAIhO 9 Pl Whbrel e SHP IR GIdes LEL a&%ﬂﬂgﬂed to
the nosepi ece; and supplying a gas flow to the flow channel - 376. e

met hod of any Bfundibilne. 350 to 375, wherein.the substance conprises a 30
powder. 12 Decenber 2005 WO 03/ 000310 88 PCT/ 1B02/ 03034 377. The net hod of

claim 376, wherein the substance is delivered as a powder aerosol. 378.

The met hostzg,of TR& i i _ i ses a
5 quia 7o Helod A be dhll P o RRLEITINE e BURSEAN Gt SRR 22

sol uti®on or a efibpepiphamnx.380. The met hod of claim 378 or 379, wherein the
substance is delivered as a liquid 10 aerosol. -381. The nethod of claim
- 378 or 379, wherein the substance is delivered as a liquid jet. 15 382.

The et hogfiof BRY nfhdd 8f Bly 31 Q1diRs 339, 1R, ev}(ﬂé]geﬁnrfﬁé Qte flﬁ(%&(i sOft Rhgit e
(0] t m

particle size distribution is in the range rom abou p o about 80
gm 383. The mslehoids.of claim 382, wherein a major fraction of the particle

si ze
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 throﬁgh the

nosepiece.

375.  The method of claim 374, further comprising the steps of:
- providing a flow channel fluidly comnected 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.




distribution is in the range of fromabout 1 gmto about 50 gm 20 384. The
nmet hod of claim 383, wherein a major fraction of the parbésdnthesinass
distribution is in the range of fromabout 1 pmto about 30 gm 385. The
met hod of claim 384, wherein a major fraction of the particle size 25
di stri BWOBH%30 i h the range of from about 10 gmto aboRCTABOAEN3386. The
met hod of claim 385, wherein a majdt® fraction of the particle size
distribution is in the range of fromabout 10 mto about 20 gym 30 387.
The net hdd7of Thicainsth®8eof olaion ci70, avherginrthé rsabstanea isfddiverefaast & qloavder ze
distribution is |n¥}he range of from about 15 pmto about 30 m 12 Decenber
2005 WO 03/ 006F5%PCT11B02103034 89 388. The nethod of any of clains. 350
to 387, further conprising the step of delivering the substance in
response to exhal ation by the subject. 389. A method of delivering
subst ancé780 dheawethodiof\eay offclaims ¥50etot 375 ovheréis ithy sabzeancs comprisaf a
deliv rlng su&g %gce through a first delivery outlet and at | east one gas
flom/ separa Y% an exhal ation breath of a subj ect, through at |east one
second delivery outlet into the nasal airway of the subject. 10 390. The
met hod of claim 389, further conprising the steps of: providing a
- nout hpi e@é&.unilbe ntafeodefislant 3 78x vhtieimthe higoidgh ohdief nauiitivpi @eesuspinsiond cause
cl osure of the oroplraryngeal velum of the subject. 15 391. The net hod of
claim 389 or 390, wherein the at | east one second delivery outlet is
di sposed ch dgld P f eracts
o Sposeassych T sirkdepRiaheast poue daadh it ABHE GV TLL AT g8 o 2
met hBd of cl aaero881, wherein the at |east one gas flow delivered fron1the
at 20 least one second delivery outlet is such as to guide the substance
del i vet ed

381. The method of claim 378 or 379, wherein the substance is delivered as a liquid
jet.

15 382. 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 ym to about 80 pun.

383. The method of claim 382, wherein a major fraction of the particle size
distribution is in the range of from about 1 pm to about 50 pm.

20
 384. The method of claim 383, wherein a major fraction of the particle size
distribution is in the range of from about 1 pum to about 30 pm.
385. The method of claim 384, wherein a major fraction of the particle size

25 distribution is in the range of from about 10 um to about 30 pum.

~ 386. 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.

30 387 The method of claim 386, wherein a major fraction of the particle size
 distribution is in the range of from about 15 ytm to about 30 . |




- is delivered as a liquid aerosof.

th'rough the first delivery outlet. 393. The nethod of any of clains 389 to

392, wherein the at | east one second delivery outlet f?ﬁa&éﬁ@éﬁ
substantially annular outlet and the at | east one gas oW ils a gg

subst-antg,al nul ar gas flow. 394. The nethod of any of clains 389 to
393, fuﬁ?ﬁgéix@g{r]r)pri sing the step of _delivering the subREBE2ENS t he at

_ | east one gas fl ow on exhal ati on bys? he subject. 30" 395. The nethod of
- claim 394, wherein delivery of the at |east one gas flowis uutiated prior
to deli ve?@s-of Theymethod of any: ef clailnsr 3500 A8 Y fartlier cumpsisifgthiewenad: 12 Decenber

2005 WO 03/000 PCT/,1 BO2/.03034 90 thro the at |east one second
del i very outl e&él&ﬂll% ok ﬂ%%‘?é%f'éP%Pﬁ‘ge’glgraP% Béhe Riesligh the first

delivery outlet. 5 396. The nethod of any of clains 389 to 395, wherein the
substance_conprises a powder. 397. The nethod of claim 396, wherein the
subst ance’§%  d@imethodaf deliverippomtstancatr o aadal aitwa38Ba subijet,widpedingfthany of
cl ai m(‘? 389 to §§5 .wWherein the substance conprises a |iquid. 399. The

met hod of cl ai M3 , Wherein the liquid is one of a solution or a

< Gl vered as ot T eo oy & BsredREn oy R and T Bd 3 BBNSe0

wherei n the suisBtaigde ah sxbmitiondmeath afa subjea thrbugh et lea Ond Qond\dBdmay

el i very devi offph il nfSl e oPUREIRGS 10 @ nasal caviy of asubj ect

10 390. 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.

15  391. 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.

392.  The method of claim 391, wherein the at least one gas flow delivered from the at
20 least one second delivery outlet is such as to guide the substance delivered
through the first delivery outlet.

393. 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 flowis a

25 substantially annular gas flow.

~ 394, 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,
30 |
395. The method of claim 394, wherein delivery of the at least one 'gés flow is

initiated prior to delivery of the substance, whereby a gas flow is delivered




- substantially as hereinbefore described with reference to any of Figures 2

to 5 Figures 6 to 9, Figures 10 to 13, Figures 14 to 83517 to
19, Figures 20 to 22, Figures 23 to 26, Figures 27 to1%@ecellg‘|l'gures 3l to

34, Fig 0 39, 25 Figures 40 to 45 or Figures 44 t he
accorrpa%‘?‘?\"éﬁgngw ngs. 403. A nethog, of delivering a su%é’ﬁ#@éoﬁg‘ a nasal

cavity of a subJ ect substantially as herei nbefore descri bed with reference

to any of Fi ures 0 res 1 3, Fjgures 14 to
16, Fiygur es % g% ?ﬁﬁf’ﬁr d eryl’—‘? F or2tg e%wsmgpdegﬁ?r@é 27 to
30, Figures Skhfoqg@ﬂwﬁlsgag}ﬁgw%ﬂtep 39, Figures 40 to 45 or Figures 46 to

51 of the acconpanyi ng draw ngs.

396. The method of any of claims 389 to 395, wherein the substance comprises a

5 powder.

397. The method of claim 396, whercin the substance is delivered as a powder

aerosol.

10 398. The method of any of claims 389 to 395, wherein the substance comprises a

liquid.
399.  The method of claim 398, wherein the liquid is one of a solution or a suspension.

15 400. The method of claim 398 or 399, wherein the substance is delivered as a liquid

aerosol.

401. The method of claim 398 or 399, wherein the substance is delivered as a hiquid
jet.
20 _
402. 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,
25 Figures 40 to 45 or Figures 46 to 51 of the accompanying drawings.

403. 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 S, Figures 6 to 9,

Figures 10 to 13, Figures 14 to 16, Figures 17 to 19, Figures 20 to 22, Figures 23

30 © to 26, Figures 27 to 30, Flgures 31 to 34, Figures 35 to 39, Figures 40 to 45 or
- Figures 46 to 51 of the accompanying drawings. ' |






