1 NASAL DELIVERY DEVICES The present invention relates to a nasal delivery device forand a ~
method of delivering a substance, in particular one of a liquid, as a suspension or solution, or a powder
containing a medicament, especially systemic or topical pharmaceuticals, or a vaccine to the nasal
airway of a é’ﬁ%j@(?f’.“ﬁ@f@rring to Figure 15, the nasal airway 1 comprises%ﬁ@ G5 Cavities
separated by the nasal septum, which airway 1 includes numerous ostia, such as the paranasal sinus
ostia 3 and the tubal Ostia 5, and olfactory cells, and is lined by the nasal mucosa. The nasal airway 1
can commurgﬁ W] I% % r g the oral cavity 9 and the lower airway 11, with the nasal
airway 1 bei - with the anterior region of the nasopharynx 7 and the oral

cavity 9 by opening and closing of the oropharyngeal velum 13. The velum 13, which is often referred

to as the soffpalate. is illustrated in salid line.J losed positio achieved roviding a certain
positive pressur ir_lst‘}%e{oral c;t?/%?/ 9, _sgc as g?:%%\fﬁ c')\ﬁee&r?aﬁ\égugoerﬁﬁr%ﬂ%eﬁ tWeeb%ﬁg?c%fvity 9, andin
dashed line #¢iMergers po<RBANThHeld ARTHIIMY nasal ebriitlenwhicrereggpensésinment. One such

condition is gasAidRflasMmationyareciisal-hinits, whish.sase algrgic ar nourallergig.and is often
associated with infection and prevents normal nasal function. By way of example, allergic and

non-allergic iARSARBAER B HE RSP LRWAY 2 Y eaIRPafeRI HEMBER $8P3RRF-20 A of the

population, with nasal congestion of the erectile tissues of the nasal concha, lacrimation, secretion of

watery mucuys,.sneezi d itchipng,being the most cqmmon sympioms. As will be understood, nasal
congestion il‘fl{n%gggie%gnga%aﬁp Lr’é%t%%gt%%d-%?gfnad esagr(;l %?Qeﬁﬁ%egs,plg(gaed?rvfé) tgassr%rﬁ:ﬁd IR sleep
disturbance senheatadshy ctirrlitiens! inekidenagalgolypw ahid¢hianssiéomtne parmrasal, sinuses,

hypertrophicadenqids. searetans olifs media, S diseansppdreduced QJT%%?@F&: g the treatment

of certain nasal conditions, the topical administration of medicaments is preferable, particularly where
the nasal mGEGsis b PYifhE Pt BHEaFPathiRay 2 RIEWHY theSRh§ B FRHBIARER sl congestion.
Medicamenigthas sspteommon)ytiepicallyleliverad dngledeviecangestants waichistasmaines,
cromoglycatg; sater?i s.%ndi%nti%)éi:cs. At Pﬂresen(t:, ?mon _%netgnowr% anti-inflamma 0{'{%
pharmaceuticals, topical steroids Have bedn Showr to hald an"efett Gh'Hadsl BhGestitn. Topical
decongestamashpberaizo beeansuidipestetifocastyin elving ansal comyesticim g hef treatment of
hypertrophic,agisnoids.angl chranic,secretary,gfifis medigaisingtopical dacongestants, seroids and

anti-microbial agents, although somewhat controversial, has also been proposed. Further, the topical

administrati§A bttt diHeHR R dhealifubieg 1B fadrsaddartitonevessyrreas BY inflammation
in the anteriprsegion of the-taasqRisiyaxpibesprsanagat InresesvanddheauditerydukesdMedicaments

can also be systemically delivered through the nasal pathwa tge asal pathway offering a good
administratigra( 60 g??)tr'ééﬂeetshfgtueﬁn“ig iaéél%/%ary %?Vﬁ ar a‘—éggti{%l ,aé:’rbgﬁeé‘gﬁdﬂnghees? Hol example,
oxytocin andesiléitonin, and analgetics, such as anti-migraine compositions, as the high blood flow and

large surface area of the nasal mucosa advantageously provides for rapid systemic uptake.

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

disease and reduced offaction.



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 example, cardio-vascular drugs. It is envisaged that
nasal admin%?ré??gf%ﬂﬁzprovide for a fast onset of action, at a rate similal t& S ?Hfgzzion and at a
rate much faster than that of oral administration. indeed, for the treatment of many acute conditions,
nasal administration is advantageous over oral administration, since gastric stasis can further slow the
onset of action following oral administration. -3 It is also expected that nasal delivery could provide an
effective delivery route for the administration of proteins and peptides as produced by modern
biotechnologitdhtedhaigoestFof sectesulsissces, ditometabelisnpicathedntestimeS@andthe

first-pass effgeiindhe et cperaril sioniicankoReiaties e alanieandcost efficien) delivery.

Furthermore, it is expected that nasal delivery using the nasal delivery technique of the present
invention wiPPreRAS E@ftctRAE e tReliinant BF HEAYRondhore R IFSlogRsa! drssEsssiosuch as

Alzheimer's \Rafikinsens PSYERipdrieinaanss Rptilagerskraldnfestionss wbatRaelpressible using

existing technique_s. The nasal delivery technigue of the present invention allows for delivery to the
olfactory regiBh WRTERaGRor 18 TERHIAG e BRIER G GBHLP IS AL ESees R epresents the
only region wierenitisnpassibiefiarcinzamyeph te blzaditatbraiodeiriet{ BRE) hadehable
communicatj [th th repraospinal flui brain, Also, it is expected that the nasal
delivery tecf%ﬁ%‘% %ét g%ﬂn%ﬁ%irﬁ%ﬁav%l Fgﬁcﬁ%&fﬁé g}lf%%tﬁ:\?z %%ﬁ\)/ré%?e ogfa \[}gsécﬁﬁgg Aside from
the delivery @FmearRaaHIasStRE fivigatoinafairy intsarsl counasticiiquids; Wesdmeokpsaline
solutions, isGAsBPRARIPVIErasdisnshde remPVis Parlicles ardssocistigns masiellas o impye the
mucociliary activity of the nasal mucosa. These solutions can be used in combination with active
pharmaceutfef8 BEF @ kindt B URTy ARfvARL HPLTRRE L rRERINS0 PHBSIY is SUBEMIAAL but it is of
particular importance et eladion b thesadprinistadiorFofthete thdrugs suhichhaveramairew therapeutic
window, dru ith. potentiall ri adverse effects and drygs for the treatment of serious and
Iife-threatenﬁlﬁga\g%rr%(g %%%%gﬁgs%n%%}oné%%sﬁg i{ri%%sgén%?tav%oa 'T’rt1 i\%{’cﬁ)'aelizsé/ T 3 %I%‘s?aé’é to the
particular sitd&8ow fi@xampl@snanteoaserebtinbefeshaeliasopherynx, the paranasal

sinuses and the auditory tubes.

Medicaments can also be systemically delivered through the nasal pathWay,
the nasal pathway offering a good administration route for the systemic
delivery of pharmaceuticais, such as hormones, for example, oxytocin and
calcitonin, and analgetics, such as anti-migraine compositions, as the high
blood flow and large surface 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 exampie, analgetics, anti-
emetics, insulin, anti-epileptics, sedatives and hypnotica, and also other
pharmaceuticals, for example, cardio-vascular drugs. It is envisaged that
nasal administration will provide for a fast onset of action, at a rate similar
to that of injection and at a rate much faster than that of oral
administration. Indeed, for the treatment of many acute conditions, nasal
administration is advantageous over oral administration, since gastric stasis

can further slow the onset of action following oral administration.



- 4 - diabetes, and, indeed, for many other conditions, the dosage of the pharmaceutical is preferably
based on actual real-time measurements. Currently, blood samples are most frequently used, but the
analysis of molecules in the exhalation breath of subjects has been proposed as an alternative to
blood analys¥93P$E#at conditions. Breath analysis is currently used forRGE@Re8¥HIES ST conditions
such as helicobacter pylori infections which cause.gastric ulcers. WO-A-2000/051672 discloses a
delivery device for delivering a substance, in partiCular a medicament, in a bi-directional flow through
the nasal cavities, that is, an air flow which passes into one nostril, around the posterior margin of the
nasal septum and in the opposite direction out of the other nostril. This bi-directional air flow

advantageourlyieeiiséosiisatate therseaserdaryses irolhe nsaldausasartherrbyeandifioning the
subject for the dgliv?r aH)]d praviding a {‘nore omfortable delivery sjtuation. Embodiments of the
BBEeSdBk (b pr v ek

present invention seak to provide nasal delivery IEVRBS A nasREGEN €ty REIHBE-%0PBroviding for
delivery of a sulrtandsdeahnadadicavitpdfrsgbfect, Bod dnqpatitiderredativaly-sigtalolism
mechanically; t jve [ 1 aspect, there is provided a nasal delivery device for
delivering suﬁﬂgﬁe@o%gfa%aﬁﬁf?veﬁg 0 ri%ﬁé%c%?%&%ﬁﬁis%%:%\%rﬁoﬁetﬁﬁg%gttﬁfgﬂgﬁﬁvﬁch the
subject in us@RStASIRS tor cqlisblelaswret tEETBisPhdgyMgeal velum of the subject; a nosepiece for
fitting to a nostril of a subject, the nosepiece including a nozzle through which substance is in use
delivered to rtFe r}gesal airway; and a manuallyactuatable substance supply unit for delivering substance
through the HOZ3IE BPHE ndsdpict® Suticteiiahd e8RS RS ppRNEnit o rMpFRle Si@liBBY part which is
movable fronezffingtieesif pheitiprete s secendoacividteddyessibaconanantia agtizatiamelihe substance
supply unit; b ber which.receives the substance supply unit, wherein the body member
includes an ﬁgt@h%%ﬁﬁﬁﬂu% %Bor,rlgr%lﬁ%?cgfi%ena\slﬁﬁﬁ tﬁ%cmoﬁ?hﬁggggﬁ%rgh &?ﬁ fWHIEH is in fluid
communicati@hY#itiR e Hissasecandhisvercanetriétiofatteobodyinem bestisopsined vdven the body

part o the subgiange ARl ReveEkip unasyaled RRSINaRy [RerBhucBIRv foan ai flow

through the ngsepiece smultaneousle}/ with manual actuation of the substance supply unit. In another

aspect, there®iCERdVitle§ 8 HERAI e 8r? (RAIRE 6PN e BuRERTE dsid asdfashiinifhay of a

subject, compuisingirarsydoithpfete thaeapbaviieh dhrl subjeckinysrexhnlas itopause dapure of the
oropharyngeal velum of the subject; a nosepiecg for fitting to a nostril subject, the nosepiece
including a n%zz%%%ég?ﬁw#g%u& %?%nscc:%egls?r% agétglétff\% ?ﬁ)f};“fﬁg r?ésgeﬁ’ )aiéﬂgy;%{‘abie
manually-acteRiienieaieancé s ipplyamhiesrdety Brig( SShStandeierbugin the nozzle of the
nosepiece; and a latch mechanism which is operative between a first, inoperative configuration in
which the -5 substance supply unit is inactuatable and a second, operative configuration in which the
substance suppfy Uhit'’s SREEETe, WAkrEls e salc i Ai¥ERanth e lihtbp e RIREE Aiechanism
which comprisesreitatohimainbeforhich éfetivahieiprsxbakatiamby the subject between a first,
inoperative position in which the substance supply unit is inactuatable and a second, operative position

in which the substance supply unit is actuatable.
Aside from the delivery of medicaments, the irrigation of the nasal mucosa

with liquids, 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.

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

the particuiar situation, for example, in the case of diabetes mellitus. For



In one embodiment the latch mechanism comprisés a biasing element for biasing the latch member to
the inoperati\tﬁqinmjéinn.ancbnéwéamldodﬁmenmﬂneylatﬁimaned&miﬁmrfgont}bm%mgmedsati.\meeelement
which is coupI%d to the I%th member a qyopDeagated b¥] the ex aIatlir%.breath of the subéect to move the

latch membef oafﬁréa(%%grgﬁve{’cbo%riﬁoer{? hione am oOdimgﬁHﬁ 6‘5@ "aff\?g elelFEt &8Hprises an
inflatable elefegntantiich isoexpandedteenaxhatation bydbersipjectdn dne embostmentths delivery
device furthepomprises; axahsassembiLlian isMuidly conpected. o e pauthpiece gnd the
nosepiece, and oberablerl)etween a closed configurationin which 3here is ho flid Communication path
between the Abtihpidce Endthethos@hiete Bid 2mvepen configuration Breadtuaiioiysithe substance

supply unit, SuGh-asip REQYde foran airdlowthrough theinnsepieee on actyalion of.th

?i%{bstance _
supply unit. In one embodiment the delivery device further comprises: a flow channel fluidly connecting
the nosepiecE AricH e HOlh SRR ESiEtihetedyF exhaled air from an exhalation breath is delivered
through the nosepiece. - 6 - In one embodiment the substance supply unit is configured to be

man.ually dep&e;rﬁggg b%gzlgéucb-ec . In another embodiment the delivery device further comprises: a
loading mechdnish Wt

e e f5 B Prithdd ShE Yot fordd Eridthasiaitaciated to
apply the loadingfoteauterthe substancersypply anit;-slicitasialacvatethe sgmehe nasal

posterior margin of the nasal septum and in the opposite direction out of the
other nostril. This bi-directional air flow advantageously acts to stimulate
the sensory nerves in the nasal mucosa, thereby conditioning the subject

for the delivery and providing a more comfortable delivery situation.

Embodiments of the present invention seek to provide nasal delivery devices and nasal delivery methods
for providing for delivery of a substance to a nasal cavity of subject, and in particular relatively-simple

mechanically-actuatable delivery devices.

In one aspect, there is provided a nasal delivery device for delivering substance to a nasal airway of a
subject; comprising: a mouthpiece through which the subject in use exhales to cause closure of the
oropharyngeal velum of the subject; 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 a manually-
actuatable substance supply unit for delivering substance through the nozzle of the nosepiece, wherein the
substance supply unit comprises a body part which is movable from a first, rest position to a second,
actuated position on manual actuation of the substance supply unit; and a body member which receives
the substance supply unit, wherein the body member includes an inlet which is in fluid communication
with the mouthpiece and an outlet which is in fluid communication with the nosepiece; wherein the inlet
of the body member is opened when the body part of the substance supply unit is moved to the actuated
position, thereby providing for an air flow through the nosepiece simultaneously with manual actuation of

the substance supply unit,

In another aspect, there is provided a nasal delivery device for delivering substance to a nasal airway of a
subject, comprising: a mouthpiece through which the subject in use exhales to cause closure of the
oropharyngeal velum of the subject; 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; a manually-actuatable
substance supply unit for delivering substance through the nozzle of the nosepiece; and a Iétch

mechanism which is operative between a first, inoperative configuration in which the



In one embodiment the substance supply unit comprises a substance-containing chamber which
provides a volume of substance for delivery by the delivery device. In one embodiment the substance

supply unit fdhesgRaipsises a piston member which is movable relative iG-thepdhsiansce-containing
chamber to deliver a dose of substance from the substance-containing chamber. In one embodiment

the piston member is movable between a plurality of respective positions, such as to deliver a metered
dose of substance with each advance of the piston member between respective ones of the positions.
In one embodiment the piston member is movable relative to a body member and one of the piston
member and the body member includes a track which includes track sections which define each of the
respective positions, and the other of the piston member and the body member includes a follower
which is located in the track and moved in succession to each of the respective positions on actuation
of the piston member. In one embodiment the substance supply unit is a duo-dose pump unit, with the
piston membebieing smolabié toitwoweiyate positotsiperZivirodmenibodnvdneitiees substance supply

substance-coptajping, ghambsrcamprises.firskangksesond chambeisivhich.each-snaraliglyeontaitma

respective substance component and provide for re-constitution of the substance compone_ntslt_o 1 th
provide a re-E5REREEHESHIEEYARS f8r BRGERP BY the HBIFGERTHETCR T ORPEDEARRTERE thavhich the
substance-cetitautiagsepsimber ftihencaiysires adrahgibdeative mbéiow mcitndr thallylseper ateslihenit
first and second chfslgnbers and when ruptured provides for re-constitution of the substance

is actlialg dle. . . ; )
components to provide a re-constituted substance for delivery by the delivery device.

In one embodiment the latch mechanism comprises a biasing element for

biasing the latch member to the inoperative position,

In one embodiment the latch mechanism comprises an operative element
which is coupled to the latch member and operated by the exhalation breath

of the subject to move the latch member to the operative position.

In one embodiment the operative element comprises an inflatable element

which is expanded on exhalation by the subject.

In one embodimeant the delivery davice further comprises: a vaive assembly
which is fluidly connected to the mouthpiece and the nosepiece, and
operable between a closed configuration in which there is no fluid
communication path between the mouthpiece and the nosepiece and an
open configuration on actuation of the substance supply unit, such as to
provide for an air fiow through the nosepiece on actuation of the substance

supply unit,

In one embediment the delivery device further comprises: a flow channe!
fluidly cannecting the nosepiece and the mouthpiece unit, whereby exhaled

air from an exhalation breath is delivered through the nosepiece.



In one embodiment the delivery device includes a rupturing element which is configured to rupture the
frangible member on fitting the substance-containing chamber to the housing. In one embodiment the

substance supply unit provides for the delivery of a powder substance. | ‘l’J%b ?Jment the
substance sﬁ%&éﬁaﬁl 4gg%vides for the delivery of a liquid substance. In gﬁ%e[}Zm %(Bj@’rr?l%% the

substance is delivered as an aerosol. In another gmbodiment the substance is delivered as a jet. In
one embodiment the nosepiece includes a sealing member which provides for a tight sealing fit with

the nostril OfIW%ﬁé%ﬂ%omrﬂ@ﬁtemQ%%?Qﬁ@er@ﬁ 9 ameil'év%i%wgat@gcgetqn% nas | airway of a

subject, comprises the steps of: providing a delivery device which comprises a nosepiece for fitting to
a nostril of adsijestethBWB¥epiE8thcluding a nozzle through which substance is - 8 -

In another embodiment the delivery device further comprises: a loading
mechanism which is operable to be primed with a loading force and
manually actuated to apply the leading force to the substance suppiy unit,

such as to actuate the same.

In one embodiment the substance supply unit comprises a substance-
containing chamber which provides a volume of substance for delivery by

the delivery device.

In one embodiment the substance supply unit further comprises a piston
member which is movable relative to the substance-containing chamber to

deliver a dose of substance from the substance-containing chamber.

in one embodiment the piston member is movable between a plurality of
respective positions, such as to deliver a metered dose of substance with
each advance of the piston member between respective ones of the

positions.

In one embodiment the piston member is movabie relative to a body
member and one of the piston member and the body member includes a
track which includes track sections which define each of the respective
positions, and the other of the piston member and the body member
includes a follower which is located in the track and moved in succession to

each of the respective positions on actuation of the piston member,

In one embodiment the substance supply unit is a duo-dose pump unit, with

the piston member being movable to two separate positions.



delivered, and a manually-actuatable substance supply unit for delivering substance through the
nozzle of the nosepiece; fitting the nosepiece to a nostril of a subject; and manually actuating the

substance sypplyddnitte deliver substance to the nasal airway of the subjgetdxalig@appdiment the
nosepiece fitting step comprises the step of: fitting the nosepiece to a nostril of a subject, such that the

nosepiece is in sealing engagement with the nostfil ef the subject. In one embodiment the method
further comprises the step of: closing the oropharyngeal velum of the subject. In one embodiment the

delivery devige BH@@H%HH@H@%@ %@QUH@%rMHW@OW%WH%Q%&@WD comprises
the step of: the subject exhaling through the mouthpiece such as to close the oropharyngeal velum of

the subject. RFBRRTebUARTERt tHE G IRASY GERFEE 568818 VAIVESRSSEMfbIFRRIEN 7S fluidly

connected ta:thegpeuthpiege aadithe rapsepieeerantopserable betweena clossshepndigyration in
which there is no. fluid communjcation gag@ between the mo%:pthp'ec;% nd the nosepiece and an open
&

configura\tiorfj On'4 ?u%ﬁ%ﬁcg?%ﬁgusfﬁgs% 5 %ﬁ%{ﬁi; &ﬁ“}’ﬁfﬁe é"b’i/ a 'hearl\ét?oeﬁ’ 't flow is delivered

through the nosepiece on actuation of the substance supply unit. In one embodiment the delivery

device further,coppises yalohmechaism Which s, opetelive belween.adist, ingperatiye

configuration in w e substance supply unit Is inactu e and a second, operative configuration

in which the §@bsiaitce supply utities detiariblesapBates mbs diné it faehtnisémanism is a

breath-operajgd mgehanismamyel comprises asatch-memherwhich ismaeuable on.exhalation by the
subject between a first, inoperative position in which the substance supply

components to provide a re-constituted substance for delivery by th

ne

delivery device.
In one embodiment the delivery device includes a rupturing element which
is configured to rupture the frangible member on fitting the substance-

containing chamber to the housing.

In one embodiment the substance supply unit provides for the delivery of a

powder substance.

In ancthear embodiment the substance supply unit provides for the delivery

of 2 liguid substance.
In one embodiment the substance is delivered as an aerosol.
In another embodiment the substance is delivered as a jet.

in one embodiment the nosepiece inciudes a sealing member which

provides for a tight sealing fit with the nostril of the subject.

In one embodiment a method of delivering substance to a nasal airway of a subject, comprises the steps
of: providing a delivery device which comprises a nosepiece for fitting to a nostril of a subject, the

nosepiece including a nozzle through which substance is



9 unit is inactuatable and a second, operative position in which the substance supply unit is actuatable.
In one embodiment the latch mechanism comprises a biasing element for biasing the latch member to
the inoperative position._In one embodiment the latch mechanism comprises an operative element
which is coupI8d%6 & atch member and operated by the exhalation bre B SHEHERE: to move the
latch member to the operative position. In one empodiment the operative element comprises an
inflatable element which is expanded on exhalation by the subject. In one embodiment the method
further compggﬁs the steIp dofa reconusgi}utin tQ%BPbStﬂé‘ﬁe from at least first. and second substance

vered AR oI GelivBANG YUbsiBh Y & Wdsal airway of .

components. Inh one embodifent a nasal de IVEry devi
a subject, comitazca Hosegieddfonfitthin) 6 dwrostiafiecsybijitthghenaosepietainctuding a nozzle

through which suhsigingedsdiuse delivera i s aasel gIvay s and - menygly Achugighle substance

N .
supply unit for delivering substance throuth the nozzle of'the nosepiece. Pr d'émbodiments of
the present ifGEKBDARIERRE e HiesenBauUARYBINBEIGW BYDiRE)-of example only with reference to the
accompanying drawings, in which:
In one embodiment the nosepiece fitting step comprises the step of: fitting
the nosepiece to a nostril of a subject, such that the nosepiece is in sealing

engagement with the nostril of the subject.

In one embodiment the method further comprises the step of: closing the

oropharyngeal velum of the subject.

In one embodiment the delivery device further comprises a mouthpiece, and
the oropharyngeal velum closing step comprises the step of: the subject
exhaling through the mouthpiece such as to clese the oropharyngeal velum
of the subject.k

In one embodiment the delivery device comprises a valve assembly which is
fluidly connected to the mouthpiece and the nosepiece, and operabie
between a closed configuration in which there is no fluid communication
path between the mouthpiece and the nosepiece and an open configuration
on actuation of the substance supply unit, whereby an exhalation air flow is

delivered through the nosepiece on actuation of the substance supply unit.

In one embodiment the delivery device further comprises a latch
mechanism which is operative between a first, inoperative configuration in
which the substance supply unit is inactuatable and a second, operative

conﬁgurétion in which the substance supply unit is actuatable.

In one embodiment the iatch mechanism is a breath-operated mechanism
which comprises a latch member which is movable on exhalation by the

subject between a first, inoperative position in which the substance supply



Figure 1 illustrates a nasal delivery device in accordance with a first embodiment of the present
invention; - 10 - Figure 2 illustrates a nasal delivery device in accordance with a second embodiment

of the presertinugation-igure 3 illustrates a nasal delivery device in accgrdancgwith;athird

embodiment of the present invention; Figure 4 illustrates a nasal delivery device in accordance with a
fourth embodiment of the present invention; Figue 5 illustrates a nasal delivery device in accordance
with a fifth embodiment of the present invention; Figure 6 illustrates a nasal delivery device in

accordance \ih & shdbragrherinaant pEthe eseatientieaifigure Hlksties ahasak delivery

device in accordance with a seventh embodiment of the present invention;
supply unit is actuatable,

In one embodiment the latch mechanism comprises a -biasing element for

biasing the latch member to the inoperative position.
g b b

In one embodiment the latch mechanism comprises an operative alement
which is coupled to the latch member and operated by the exhalation breath

of the subject to move the latch member to the operative position.

In one embodiment the operative element comprises an inflatable element

which is expanded on exhalation by the subject.

In one embadiment the method further comprises the step of: re-
constituting the substance from at Ie=ast first and second substance

components.

In one embodiment a nasal delivery device for delivering substance to a nasal airway of a subject,
comprises: a nosepiece for fitting to a nostril of a subject, the nosepiece including a nozzle through which
substance is in use delivered fo the nasal airway; and a manually-actuatable substance supply unit for

delivering substance through the nozzle of the nosepiece.

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 iliustrates a nasal delivery device in accordance with a first

empodiment of the present invention;



Figure 8 illustrates flow profiles for the delivery device of Figure 7; Figure 9 illustrates a nasal delivery
device in accordance with an eighth embodiment of the present invention; Figure 10 illustrates a nasal
delivery dev'{% %@ﬁﬁg{%ance with a ninth embodiment of the present invention; Figure 11 illustrates a

nasal delivery device in accordance with a tenth embodiment of the preselz)gtrriﬁ?ezﬁ?l

6?9;3?—%ure 12

illustrates a nasal delivery device in accordance wgh .an eleventh embodiment of the present invention;
Figure 13 illustrates one embodiment of the present invention as a modification of the

second-desiibert emhpdinant Hokea dbistAIesRpaingr embadumen i

modification of the second-described embodiment; and Figure 15 schematica

of the upper§BYIsiFitoRpRICHYST BrRERGHTS(I BN

a
VA

e_present.invention as a

Ilﬁgfr%?gs the anatomy

Figure 3 iilustrates a nasal delivery device in accordance with a third

embodiment of the present invention;

Figure 4 illustrates a nasal deiivery device in accordance with a fourth

embodiment of the present invention;

Figure 5 iilustrates a nasal delivery device in accordance with a fifth

embodiment of the present invention;

Figure & illustrates a nasal delivery device in accordance with a sixth

embodiment of the present invention;

Figure 7 illustrates a nasal delivery device in accordance with a seventh

embodiment of the present invention;
Figure 8 illustrates flow profiles for the delivery device of Figure 7;

Figure 9 illustrates a nasal delivery device in accordance with an eighth

embodiment of the present invention;

Figure 10 illustrates a nasal delivery device in accordance with a ninth

embodiment of the present invention:

Figure 11 illustrates a nasal delivery device in accordance with a tenth

embodiment of the present invention;

Figure 12 illustrates a nasal delivery device in accordance with an eleventh

embodiment of the present invention;



Figures 1(a) to (c) illustrate a manually-actuated, exhalation breath-operated nasal delivery device in
accordance with a first embodiment of the present invention. The delivery device comprises a housing
15, a nosepiece. 17 for fitting in a nasal cavity of a subject, a mouthpiece 19 through which the subject
in use exhalke%g? %1%?3’%5145% stance supply unit 20, which is manually actuatbd 1 HEMNEP & Bstance to the
nasal cavity of the subject. The housing 15 compiises a body member 21, in this embodiment of
elongate, tubular section, and a latch mechanism 23, which is operable between a closed, inoperative

configuratio illustrated in Eigure 1(a), in.which the devijce is inoperative, and an open, operative
configuratioﬁfgjzrﬁluzgaﬁggslﬁ%%urg %b)?mbﬁﬁfﬂe{ﬁe gﬁblé%gnc%rgslﬁ%npﬁy ‘Gr\fﬁ%ﬁg actudtable. The
latch mechamisaifz3domplides wetateh-arasitiee D 2whishnentovably coupled, in this embodiment
hingeably-coupled, to the body member 21, a biasing element 29, in this embodiment a resilient

element, which acts to bias the latch member 27 to a closed, inoperative position, in this embodiment
an inner podit@icad fidbtreltedsn Bgereel (ST Beaberatitice RPRA3 N RRRANs Bpérated by the

exhalation breadriekthes siftjecistroreve dbelatehanamben it iaan open, operative position, in this -
12 - embodiment an outer position, against the bias of the biasing element 29, as illustrated in Figure

1(b), which permits actuation of the substance supply unit 20. In this embodiment the latch member 27
includes a dEi@mts33, “herdrarmatinglyd i fatiaig elémertathitty actstteenpgpge asspimterpart detent 57
of the substance sURPY, 2R, gdprevent actuation of the same when the latch member 27 is in the
closed position, and is moved out of engagement with the counterpart detent 57 of the substance
supply unit 20 to allow actuation of the same when the latch member 27 is in the open position. In this

embodimentihgrepergtivie elementifdseamprisesahidlglabia.slementhersiadlexiigsHesilient
element, which is %(%and d O[l exhalation by the subject into thefmoutrﬁ%i??ce 19, and operative to
move the lafPhiSRbEFSY BFINE SpeRPTsioRCTMRAFNSAOWE r6r HRUERIPSIMRIE @ <thce supply

unit 20. present invention.

The delivery device comprises a housing 15, a nosepiece 17 for fitting in a
nasal cavity of a subject, a mouthpiece 19 through which the subject in use
exhales, and a substance supply unit 20, which is manually actuated to

deliver substance to the nasal cavity of the subject,

The housing 15 comprises a body member 21, in this embodiment of
elongate, tubular section, and a latch mechanism 23, which is operable
between a ciosed, inoperative configuration, as iilustrated in Figure 1(a), in
which the device is inoperative, and an open, operative configuration, as
illustrated in Figure 1(b), in which the substance supply unit 20 is

actuatable.

The iatch mechanism 23 comprises a latch member 27 which is movably
coupled, in this embodiment hingeably-coupled, to the body member 21, a
biasing element 29, in this embodiment a resilient element, which acts to
bias the latch member 27 to a closed, inoperative position, in this
embodiment an inner position, as illustrated in Figure 1{a), and an operative
element 31, which Is operated by the exhalation breath of the subject to

move the latch member 27 to an open, operative position, in this



With this configuration, for so long as the subject is exhaling through the mouthpiece19 sufficiently to
displace the latch member 27 to the open position, the substance supply unit 20 is actuatable. In this

embodimenwh%(}%%ﬁ}%e element 31 is configured such as to require thg e/ner%g%ogﬂa
predetermine(?pressure at the mouthpiece 19 to move the latch member BHAE opeén position. In

this way, closure of the velum of the subject is ensared prior to actuation of the substance supply unit
20. The nosepiece 17 comprises a body member 41 which defines an outer guide surface 43, in this

embodimentafisseneanical sleaepbdepauigh tRESERIECH I BRanasabevily 4 the subject

and an inner deljvery channel 45, which is in fluid communication with the mouthpiece 19, such that an
air flow is deﬂ@e%‘ﬂfﬁi%%d’ihf&%‘@rﬁ tHe HasHiMifvREE e d9bjetion 18f- HifesHBRABA%Y the subject
through the maonihpiede 2@, and an outlet unit 47 for delivering substance into the nasal airway of the
subject, which is disposed within the delivery channel 45. In this embodiment the outlet unit 47
comprises a nozzle 49 for delivering substance to the nasal airway of the subject. In this embodiment
the nozzle 49%ristdispeserbitiirntidingeipiciiamneimdB ca2dxiatjudith thedsbene. B3 thissembodiment the

nozzle 49 is confiauad. 1a aravideraeRerasehsaiay na allernative embodinent, fanthe delivery of a

liquid, the nozzle 49 could be configured to deliver a liquid jet as a column of liquid. In a preferred
embodiment™fie $iEEIPERE SHRRYOHNE: 4RiERY REYRAG FEG I ¥XBhdANS fBeanban X, preferably

at least abous&kmangenQre ipreferabbidsem phauba, cndoahalal ot Bt gagalgavity of the
subject. In this odiment the substance sypply unit 20 comprises a substance-containing chamber
51 which is fﬁ%ﬁ;}?ﬁnﬁg% etai%a{ﬁe%%‘ﬁ%% &?Ilt %,tg%ds HR% a?to%l‘%ispatX/hlrﬁHtiszng‘?aﬁll@% expel
substance frapiuaeosubstarcerountaivingioh &mdien&irbeahe didlet thnit sbeantbiitonthe nozzle 49
thereof, in this embodiment as an aerosol spray.

In this embodiment the operative element 31 comprises an inflatable

element, here a flexible, resilient element, which is expanded on exhalation

by the subject into the mouthpiece 19, and operative to move the latch

member 27 to the open position, which allows for actuation of the substance

supply unit 20,

With this configuration, for so long as the subject is exhaling through the
mouthpiece 19 sufficiently to displace the latch member 27 to the open
position, the substance supply unit 20 is actuatable.

In this embodiment the operative element 31 is configured such as to
require the generation of a predetermined pressure at the mouthpiece 19 to
move the latch member 27 to the open position. In this way, closure of the
velum of the subject is ensured prior to actuation of the substance supply
unit 20.

The nosepiece 17 comprises a body member 41 which defines an outer
guide surface 43, in this embodiment a frusto-conical element, for guiding
the nosepiece 17 into a nasal cavity of the subject and an inner delivery
channel 45, 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



In this embodiment the actuator 53 comprises a piston element 54, which is slideably disposed within
the substance-containing chamber 51, and an actuating member 55, here in the form of button, which

is coupled t%@%@&%&’ﬂﬁlemem 54 and manually operable, here depresslggrégégegk%@%jﬁct, typically

by a thumb or finger, in actuating the substance supply unit 20. In this embodi e actuating
member 55 includes a detent 57, here a forwardlyfacing surface, which is operable to engage the
detent 33 of the latch member 27 when the latch member 27 is in the closed, inoperative position and

thereby preventapiiation o theSubsience bRl tHRiItA0. AN cd 4 o Athangagement syrface 59, here

an outwardly and rearwardly flaring surface, which is such as to maintain the latch member 27 in the
open positioft foifbvERIy’ Eﬂﬁﬂnéﬁﬁt&%ﬁféﬁ% SHEpEIaLDRSE tREWRHIATEE SUSIRFunYPoh Idsthis
embodimentdisgcssidasianes shpplyiveity26hisnasingle-dose unit for delivering a single metered dose of
substance. In another embodiment the substance supply unit 20 could be a duo-dose or multi-dose
unit for delivering two or a plurality of metered doses of substance. In this embodiment the substance
supply unit 20 ¢omprisds dirmech ricalitietivary ginmprirppacticalanazlieuitl detivetivpamp or a powder

deivery pumpuighIeivarmelPd doses gt a supsianse anactalen liarenl i analtemative

embodiment the substance supply unit 20 could comiprise a dry pow ery unit which delivers

metered dosE% 5f @EREERENCethE AeiMEPoGRE Bn‘Beitrforetherish the same. In this

embodiment the nozzle 49 is configured to provide an aerosol spray. In an
alternative embodiment, for the delivery of a liquid, the nozzie 49 could be

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

In a preferred embodiment the distal end of the outlet unit 47 is configured
to extend at least about 2 cm, preferably at least about 3 cm, and more
preferably from about 2 em to about 3 cm, into the nasal cavity of the

subject.

In this embodiment the substance supply unit 20 comprises a substance-
containing chamber 51 which is fluidly connected to the outlet unit 47, and
an actuator 53 which is operable to expel substance from the substance-
containing chamber 51 to the outlet unit 47 and from the nozzie 49 thereof,

in this embodiment as an aerosol spray.

In this embodiment the actuator 53 comprises a piston element 54, which is
slideably disposed within the substance-containing chamber 51, and an
actuating member 55, here in the form of button, which is coupled to the
piston element 54 and manually operable, here depressed, by the subject,

typically by a thumb or finger, in actuating the substance supply unit 20.

In this embodiment the actuating member 55 includes a detent 57, here a
forwardiy-facing surface, which is operable to engage the detent 33 of the
latch member 27 when the latch member 27 is in the closed, inoperative

position and thereby prevent actuation of the substance supply unit 20, and



In yet another alternative embodiment the substance supply unit 20 could comprise a nebulizer which
delivers metered doses of a substance, as an aerosol spray, on actuation thereof. In still another

alternative [ e substance supply unit 20 could comprise an ister_for delivering
metered vo‘lef?r*rl?eg(s%c{?E g%%pellant, preferably a hydrofluoroalkane (HFA) p?gézﬁ?l%%\@%@?ﬁg?ike,

containing substance, either as a suspension or sglution. Figures 2(a) to (d) illustrate a
manually-actuated nasal delivery device in accordance with a second embodiment of the present

invention. - 3B -eHia gletivaty devieecomprisgsea AQUSINGALN A BRSERIBER AL, o fitting in a nasal
cavity of a sut‘)f'ﬁct, a mouthpiece 119 into which the subject in use exhales, such as to enable delivery

of an air flow 8 EndYRIbRig theRagal BniR BPiRetBE0iRESDAMSARRLSH UY tHees@BRREt through the
mouthpiece gdgiiandalisubstanoensupplyrasitt1@0opdrishds by aekiatabledpligeliver substance
to the nasal ggvity of the subject. The housing 115 comprises a body member 121, in this embodiment
of substantially elongate, tubular section, which includes an aperture 123 at one end thereof, through
which projects an actuating part of the substance supply unit 120, in this embodiment as defined by

the base of asuhRlanGSSARBINING Shambenl5 L Har NoNsing L15.fuihaL cpmprises poyalve

assembly 125 which is fluidly connected to the nosepiece 117 and the mouthpiece 119, and operable
between cloS64“Eh 9 FeriRdRrGanisR< o Ml stassanterigures 2(c) and (d), such as to provide for

an air flow, in this embodiment in the form of a burst of air, through the nosepiece 117 simultaneously
with actuation of the substance supply unit 120, as will b descri% d in more detail hereinbelow. The
valve assen(:it;r]yaffg1 ggf&%@@?#ﬁi#%&&% SN Pl (Ql\fé) lé%régn? f%@ "\fgﬁﬁ&h is slideably
disposed to fiie ody efs@mentit 2P hatalvenictodad and opeivpokitiorfs neatdhestratekin Sigures 2(c)
and (d). substance.

In this embodiment the substance supply unit 20 comprises a mechanical
delivery pump, in particular a liquid delivery pump or a powder delivery

pump, which delivers metered doses of a substance on actuation thereof.

In an alternative embodiment the substance supply unit 20 could comprise
a dry powder delivery unit which delivers metered doses of a substance, as

a dry powder, on actuation thereof.

In yet another aiternative embodiment the substance supply unit 20 could
comprise a nebulizer which delivers metered doses of a substance, as an

aerosol spray, on actuation thereof,

In stili another alternative embodiment the substance supply unit 20 could
comprise an aerosol canister for delivering metered volumes of a propeliant,
preferably a hydrofiuorcalkane (HFA) propellant or the like, containing

substance, either as & suspension or solution.

Figures 2{a) to (d) illustrate a manually-actuated naéa! delivery device in

accordance with a second embodiment of the present invention.



The body element 127 comprises a valve section 131, in this embodiment a tubular section, in which
the valve element 129 is slideably disposed, and an inwardly flaring forward section 133, in this
embodimenwﬁé&ng anj]rgwardly tapering section, which is downstream ofP thTe VBal{Y(? section 131 and
fluidly connecte ?o %e nosepiece 117. - 16 - valve element 129 is in the G158 p%@ﬂ%ﬁ as illustrated
in Figure 2(c), and in fluid communication when thg valve element 129 is in the open position, as
illustrated in Figure 2(d). The nosepiece 117 comprises a body member 141 which defines an outer

sealing surf%%ﬁ&gp@&yj@@%mﬁg@ gi;ﬁﬁggﬁgge}q igei gr::%?l)(z efi%% ‘ é’LHﬁp&%tr%asal cavity of the

subject, and an inner delivery channel 145, which is'in s communication with the
mouthpiece N12%P5GaM tHa®lan aiTIGREistsSNeipeipEie it daintovhitd thheugibiretnasakairway of the

subject on exiRIAUONDYHNE SISRIHRr QLI RIRE I QHIBRIGERY 190 Ak 4R QET it L4 for delivering

substance into the nasal airway of the subject, which is disposed within the delivery channel 145. In

this embodiRENEh L ot SHRIETY PREHPFELOR R ANe iﬁgJﬁﬁtcf@IWé’ﬁﬁgtBG@t% ©‘the nasal

airway of thet sepjeat! Ia thisherabodimentitheinpzzteo] 4@tiscHisRoseshinaiie delivanbehaanel 145

co-axially Wiyéigogrs%rgetggcthi ecﬂbodimpntt e nﬁa%%le 149 is configured to provide an aerosol spray.
[

In an alternative embodimen , Tor teenggﬁvgﬁfoyg 'qu?d?tf \J—,\eﬁ(t)'zzle 149 could be configured to deliver

a liquid jet as a column of liquid. In a preferred embodiment the distal end of the outlet unit 147 is

configured tq10xt8BdsHLaSEARBHISBL RrafsEgbakisast fPPUL3 G, AdHIRISAHErgFably from

about 2 cm to about 3 cm, into the nasal cavity of the subhect. In this embodiment the substance

supply unit FX8TEAN RN PO RicHEMRPrRgESi A UWEYAR B REinfY BRarHEEr 183 @hich contains
substance aowkestentsefrosm, theapgitweid?3hivjtheshansioa3dihas the ectuatingparhaf the

substance supply unit.12Q,.and a mechanical delivery pump 153 which is gctuatable, here by
depression é‘ﬁ E?%ysﬂBgtgcr?gé-@og%t’ginelr%g&ainrﬁ%gr i%i{,e%/rb?caﬁy %Oeaéfﬁsgee%?tﬁﬁ H8Fthe subject, to
deliver a meterddidiosechpsubitarice from the substance-containing chamber 151 to

The housing 115 further comprises a valve assembly 125 which is fluidly
connected to the nosepiece 117 and the mouthpiece 119, and operable
between closed and open configurations, as illustrated in Figures 2(c) and
(d), such as to provide for an air flow, in this embodiment in the form of a
burst of air, through the nosepiece 117 simultaneously with actuation of the

substance supply unit 120, as will be described in more detaii hereinbelow.

The valve assembly 125 comprises a main, body element 127 and a valve
element 129 which is slideably disposed to the body element 127 between

closed and open positions, as illustrated in Figures 2(c) and (d).

The body element 127 comprises a valve section 131, in this embodiment a
tubular section, in which the valve element 129 is slideably disposed, and an
inwardly flaring forward section 133, in this embodiment having an inwardly
tapering section, which is downstream of the valve section 131 and fluidiy

connected to the nosepiece 117.

The valve section 131 of the body element 127 and the valve element 129

each inciude a vaive aperture 137, 139, which are fluidly isolated when the



- 17 - the outlet unit 147 and from the nozzle outlet 149 thereof, here as an aerosol spray. In this
embodiment the substance-containing chamber 151 is coupled to the valve element 129 of the valve

assembly 1%?0 ?H@%%gl;ﬁoobe moved therewith and simultaneously providggwcl?ég@ggﬁ f the

substance supply un and opening of the valve assembly 125, whereby s ance, here in the
form of a spray, and an air flow, here as a burst dfeair, are simultaneously delivered to the nasal cavity
of the subject. In this embodiment the mechanical delivery pump 153 is a liquid delivery pump for

delivering a yoeiered dase p5eybstance 4R posalisnative amedimen thempehanical delivery

pump 153 could be a powder delivery pump, which delivers metered doses of a powdered substance
on actuation & ELEAR B ISHTRRHRRE (HE S(H¥RAESIBpAZENE 1P6hE LPSTIReREE it for
delivering a purriity atmetereddoges)of substance in successive delivery operations. In an alternative
embodiment the substance supply unit 120 could be a single-dose unit for delivering a single metered
dose of substance or a duo-dose unit for delivering two metered doses of substance in two successive
delivery opefatonssépianethé? altematises embodimestthersubdtamcels updiyemirl 2@tcould comprise

a dry powder dgliyery, Hatwhich fﬂo@"\e%mﬂfrsdsgmgaﬁtcag%\%a e R oo dsr on actuation

thereof. In yet andther alternative embodiment the sub: upply unit 120 could comprise a
nebulizer wiHiBH 8eTideRs frxteret doses biersubitaiitd) B8 aRcl¥RIYOTRPRER! 3 Bctiaifbn thereof.

is in selective fiuid communication with the mouthpiece 119 such that an air
flow is selectively delivered into and through the nasal airway of the subject
on exhalation by the subject through the mouthpiece 119, and an outiet
unit 147 for delivering substance into the nasal airway of the subject, which
is disposed within the delivery channel 145,

In this embodiment the outiet unit 147 comprises a nozzie 149 for delivering
substance to the nasal airway of the subject. In this embodiment the nozzie
149 is disposed in the delivery channel 145 co-axially with the same. In this
embodiment the nozzle 149 is configured to provide an aerosol spray. In an
alternative embodiment, for the delivery of a liguid, the nozzle 149 could be
configured to deliver a liquid jet as a column of liquid.

In a preferred embodiment the distal end of the outlet unit 147 is configured
to extend at least about 2 cm, preferably at least about 3 c¢m, and more
preferably . from about 2 cm to about 3 cm, into the nasal cavity of the

subject.

In this embodiment the substance supply unit 120 is a pump unit, which
comprises a substance-containing chamber 151 which contains substance
and extends from the aperture 123 in the housing 1iS as the actuating part
of the substance supply unit 120, and a2 mechanical delivery pump 153
which is actuatable, here by depression of the substance-containing
chamber 151, typically by a finger or thumb of the subject, to deliver a

metered dose of substance from the substance-containing chamber 151 to



- 18 - In still another alternative embodiment the substance supply unit 120 could comprise an aerosol
canister for delivering metered volumes of a propellant, preferably a hydrofluoroalkane (HFA)

propellant owgez‘)lik%ﬁlg%rz]taining substance, either as a suspension or solution. Figures 3(a) to (e)
illustrate a Mandal y-actuated nasal delivery device in accordance with a YhitdEABETRENt of the

present invention. The delivery device comprises gyhousing 215, a nosepiece 217 for fitting in a nasal
cavity of a subject, a mouthpiece 219 into which the subject in use exhales, such as to enable delivery

of an air fowjplo AR {NRHO!4heaeatainan0r i SUBIRsLon sxhalaliog b (he sublggt though the

mouthpiece 219, a substance supply unit 220, which is actuatableto deliver su stance 10 the nasal
cavity of the 3&fi5)8et SBRda loading mechanism 221, which is operable to be primed with a loading
force and manually actuatable to apply the loading force to the substance supply unit 220, such as to

actuate the same, The hOéJSinggZ%F comﬁgses a body member 223, in this embodiment of
substantialljgkgﬂﬁ;a?g? RABIT Yettfor Bra a5 af el iRk 5iy2smBe Hich 1S fitiiNeEdmnEtGed to the
nosepiece 2¥Zlaaddenmouthpiecel 248: ardheperatdenbstweEs cloged andieopes cenfigurations, as

illustrated in ki h ide for an air flow, in this embodiment in the form of a
h ]

burst of air, t r%t%&%ﬁg &1@&3&%@8@%&’%%&1@&%@%&%@ %?t%aaetl'c r&aV\fo%RgfsthésrgaBg?aﬁ%Bpsﬂpply unit 220,

as will be desBibéddrerfbrraatad BESIADENR. THRE DGy hembéeredyirmibdemadatthrelement 224,

in this embogimert Fietent: for iatehina:the 19ading MRMDREZS%LF the,|qaging mgchgpism 221 when
in the primed position, as will be described in more detail hereinbelow. '
simultaneously delivered to the nasal cavity of the subject.

In this embodiment the mechanical delivery pump 153 is a liquid delivery
pump for delivering a metered dose of substance, but in an alternative
embodiment the mechanical delivery pump 153 could be a powder delivery
pump, which delivers metered doses of a powdered substance on actuation

thereof.

In this embodiment the substance supply unit 120 is a multi-dose unit for
delivering a plurality of metered doses of substance in successive delivery

operations.

in an alternative embodiment the substance supply unit 120 could be a
single~dose unit for delivering a single metered dose of substance or a duo-
dose unit for delivering two metered doses of substance in two successive

delivery operations.

In another alternative embodiment the substance supply unit 120 could
comprise a dry powder delivery unit which delivers metered doses of a

substance, as a dry powder, on actuation thereof.

In yet another alternative embodiment the substance supply unit 120 could
comprise a nebujizer which delivers metered doses of a substance, as an

aerosol spray, on actuation thereof.



- 19 - The valve assembly 225 comprises a main, body element 227 and a valve element 229 which is
slideably disposed to the body element 227 between closed and open positions, as illustrated in
Figures 3(0)‘98%(8%)/. ;I;h,? body element 227 comprises a valve section 231, in this embodiment a
tubular section, h Which the valve element 229 is slideably disposed, and)gwﬁﬁ%g?ﬁwqﬁ?ing forward
section 233, in this embodiment having an inwardlygstapering section, which is downstream of the valve
section 231 and fluidly connected to the nosepiece 217. The valve section 231 of the body element
227 and the valve element 229 each include a valve aperture 237, 239, which are fluidly isolated when
the valve element 229 is in the closed position, as illustrated in Figure 3(c), and in fluid communication
when the vallie &lthaaetonalennpidvepemipreitivmtdsdlastratatdn Sigote 8(). IRecostpiece 217

comprises a badp RenaRes 243V bish-efings Al MRl SeRIRME RG24l proyiding: a sealing fit

between the nosepiece 217 and a nasal cavity of the subject, and an inner delivery channel 245, which
is in selectiv@ il 2Bt SRRIRTERKR R o LAt cRroRE! 80O 8n dierlovpTsaiBiatively
delivered inteanstdhreygitiee aasad @ipwayiohtbe ssibjant on exhalation by the subject through the
mouthpiece 219, and an outlet unit 247 for delivering substance into the nasal airway of the subject,
which is disposed within the delivery channel 245. In this embodiment the outlet unit 247 comprises a
nozzle 249 fhigigiafedhg)stibs@ndiasdriie rasakairaly sfttheaiibjestl Iddhisemtedirent the nozzle

249 is disposed RdiecaaliNers EAAANGHBAZiFRAXGIWIR 2 3amE. I dhis embodiment the nozzle

249 is configured to provide an aerosol spray. In an alternative embodiment, for the delivery of a liquid,
the nozzle 249 could be configured to deliver a liquid jet as a column of liquid. - 20 - In a preferred

embodimentThe disiakepdefiteecottistisuit?Adusiegid)rachta exiend atieastrabaryti’ §m, preferably
2 foost abouL LS "89S BIRJRANY TRCLARRLS ST8 DR AP RS R sy of e

exhales, such as to enable delivery of an air flow into and through the nasal

airway of the subject on exhalation by the subject through the mouthpiece

219, a substance supply unit 220, which is actuatable to deliver substance

to the nasal cavity of the subject, and a ioading mechanism 221, which is

operable to be primed with a loading force and manually actuatable to apply

the loading force to the substance supply unit 220, such as to actuate the

same.

The housing 215 comprises a body member 223, in this embodiment of
substantially elongate, tubular section, and a valve assembly 225 which is
fluidly connected to the nosepiece 217 and the mouthpiece 216, and
operable between closed and open configurations, as illustrated in Figures
3(c) and (e), such as to provide for an air flow, in this embodiment in the
form of a burst of air, through the nosepiece 217 simultaneously with
actuation of the substance supply unit 220, as will be described in more
detail hereinbelow.

The body member 223 includes a latch element 224, in this embadiment a
detent, for iatching the loading member 259 of the toading mechanism 221

when in the primed position, as will be described in more detail hereinbelow,



In this embodiment the substance supply unit 220 is a pump unit, which comprises a
substance-containing chamber 251 which contains substance and is disposed within the body member

223 of the h% |2rl1] 9%3%?176‘”(1 a mechanical delivery pump 253 which is actuatable to deliver a metered
dose of substance from the substance-containing chamber 251 to the ouliE (TRRYB PR T from the

nozzle outlet 249 thereof, here as an aerosol sprayg In this embodiment the substance-containing
chamber 251 is coupled to the valve element 229 of the valve assembly 225, such as to be moved

therewith ansimyiaaist PSS (@1 ASHLAL0 Al Supsjance.sHPRly #1320 Ga opening of the

valve assembly 225, whereby substance, here in the form of a spray, and an air , here as a burst

of air, are sifitifBRBoE<LY ddligEr& St@)dﬁﬁbWagéﬁﬁ%ﬁﬁﬁ/‘@ the disjectisReis mbogimestthe

mechanical deliseiyapdreperbgdsiadiayigsaaliveryrpympridelvarngsumetered dose of substance,
but in an alternative embodiment the mechanical delivery pump 253 could be a powder delivery pump,
which delivers metered doses of a powdered substance on actuation thereof. In this embodiment the
substance slpgypadit 2ROrisa DL coserisak forveblvedngom pamlity tfimetevedidoses0f substance

in successive ARieGLERBFANANIh AN AUSIE LR MRl g P ARRaE stpply ypt 220 could

. . . d .
be a single-dose unit for delivering a single metered dose of substance or - “dose unit for

delivering twi Yistdie ldbse sbraviB stariien 8o Bubitiesembatbineny bpeangiensinwardly

tapering section, which is downstream of the valve section 231 and fiuidly

connected to the nosepiece 217.

The valve section 231 of the body element 227 and the valve element 229
each include a valve aperture 237, 239, which are fluidly isolated when the
valve element 229 is in the closed position, as illustrated in Figure 3(c), and
in fluid communication when the valve element 229 is in the open position,

as illustrated in Figure 3(e).

The nosepiece 217 comprises a body member 241 which defines an outer
sealing surface 243 for providing a sealing fit between the nosepiece 217
and a nasal cavity of the subject, and an inner delivery channel 245, which
is in selective fluid communication with the mouthpiece 219, such that an air
flow is selectively delivered into and through the nasal airway of the subject
on exhalation by the subject through the mouthpiece 219, and an outiet
unit 247 for delivering substance into the nasal airway of the subject, which

is disposed within the delivery channel 245,

In this embodiment the outlet unit 247 comprises a nozzle 249 for delivering
substance to the nasal airway of the subject. In this embodiment the nozzle
249 is disposed in the delivery channel 245 co-axially with the same. In this
embodiment the nozzle 249 is configured to provide an aerosol spray. In an
alternative embodiment, for the delivery of a liquid, the nozzle 249 could be

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



In another alternative embodiment the substance supply unit 220 could comprise a dry powder
delivery unit which delivers metered doses of a substance, as a dry powder, on actuation thereof. In
yet another algernative embodiment the substance supply unit 220 could comprise a nebulizer which

: WO 200/044172 o SHLTE 200800337
delivers metered doses 0f a substance, as an aerosol spray, on actuation thereof. In still another
alternative embodiment the substance supply uni@20 could comprise an aerosol canister for
delivering metered volumes of a propellant, preferably a hydrofluoroalkane (HFA) propellant or the like,
containing sybstanc . either as a.suspe sion (gr!solu iop, The loading. anism_221 comprises a
drive member 255 (\alvﬁlréﬁdlse daded With & de f\%eary 8%8?5 %fs%%%%l&h%ﬁ"gf% A &Mmbodiment a

resilient elereritisore at ceagiredsion 2pting, whiersvhen leadédtaplidsdime deliveryferce to the
drive membgr. 435, Joading MemOer gm0 whigh (5 manyallyopefalle ladpad fhe Rasing element 257

to provide the delivery force, and an actuating member 261 which is manually actuatable to release

the drive metiBEc®55 under the bias of the biasing element 257. The actuating member 261 can be

located in any convenient position, and can, for example, be positioned to accommodate patient

instructions._For, exarﬁ_%e, in ona(13 mbo%ment the inde fin%er can be utilized to fixate and retract the
[

nare of the iHlet MEsT ORI BTE n&RE HTEREBT 745 BRBNAE HEr Frprdtet BRTRRAN T WI¥ Shbodiment the
actuating menthpri2éd gosldiie pusitomaihsuashteraibtuabdble wiyithe dbumin ofstiiessatygect. - 22 -
housing 21 t 3 qgggf' I he dri
moeurilkr)lgr 2555ari?1@§ %@g%%%f r[)%ﬂsﬂigﬁ,ez gﬁﬁgsﬁaéte In gg%igo%%gg g’rﬁi}cp g@?:%ia%e t%ﬂ% szc(;lr\llti

actuated poSNFSHEREAILAHIMBY IR 3 (8111BY ihastiaEdisatn A PMbleabigtivg wesaber 261. In
this embodipestievadirgimenben 2R arnsludataminading bultep 26 tattpae dhedawer, end thereof,

which is typically loaded by a finger or thumb of the user.in loading the biasing element 257, and is
moved from%%girgf} I%@dﬁbeﬂbéﬁ[?h?ﬁgqﬁ%%aggﬁrﬁe iGGHE 3 FIbEERY T aded position, as
illustrated in Figure 3(d). In this embodiment the loading member 259 includes a detent 269, here an

outwardly-digiad Ianasmaich Aes (pdedaldns inaging, BRIREL 238 indhs iaded,pgsition. and
thereby maintain the biasing element 257 in the loaded state against the drive member 255.
valve element 229 of the valve assembly 225, such as toe be moved
therewith and simultaneously provide for actuation of the substance supply
unit 220 and opening of the vaive assembly 225, whereby substance, here
in the form of a spray, and an air flow, here as a burst of air, are

simultaneously delivered to the nasal cavity of the subject.

In this embodiment the mechanical delivery pump 253 is a liquid delivery
pump for delivering a metered dose of substance, but in an alternative
embodiment the mechanical delivery pump 253 could be a powder delivery
pump, which delivers metered doses of e powdered substance on actuation

thereof,

In this embodiment the substance supply unit 220 is a multi-dose unit for
delivering a plurality of metered doses of substance in successive delivery

operations.

In an alternative embodiment the substance supply unit 220 could be a

single-dose unit for delivering a single metered dose of substance or a duo-



The actuating member 261 comprises an actuating button 271, which is manually operable by the
subject, in this embodiment by a finger or thumb of the subject, and an operative element 273, in this
embodiment a pin, which is coupled to the actuating button 271 and operable to displace the latching
element 263°0f the ditlé%member 255 from latching engagement with theqﬁ?éﬁﬁ?ﬂ‘}@&%ﬁt 224 of the
housing 215, such as to release the drive member;255 from the latched position, as illustrated in
Figure 3(d), to the actuated position, as illustrated in Figure 3(e), in which the drive member 255 is
driven to ac S I in this embodiment by displacement of the
substance-c%jﬁ%gir@r?gt (E#:r%y?gr% %@Fyg’ gg#\it% %éoége%? s%%g?a‘i)r?g% ((%/ﬁ%%%ﬁeiuucﬁﬁsﬂ\?eand from the
nozzle 249 thelEeryirRAIFEPABodiment as an aerosol spray. Figures 4(a) and (b) illustrate a
manually-actuated nasal delivery device in accordance with a fourth embodiment of the present
invention. - 23 - The delivery device comprises a housing 315, a nosepiece 317 for fitting in a nasal
cavity of a s%j@&?@%oﬁﬁ%@é‘@19'7?1?8%%%%#5@%6’6}%%?%%@%% leenEueRAh< s €hable delivery
of an air flowdnt@aas throygpihelaasatrievay efithelsidbjessionexhakakeadydeswiiect through the
mouthpiece S?,J[rgagtangeaasukaJs gnce{)s%%pglyo%nit %&E%hégggs rpanually operable to deliver substance to
the nasal cav'ﬁy of the'su Ject.yT‘?we%ouéing 37 comprlseg% body member 321, in this embodiment of
elongate, tubular section, which receives the substance supply unit 320 and includes an aperture 323

at one end thereaf theondhaihich pliestsaRiARHAYAY Parsel dhe Eupg{gﬂmﬂﬁelx&mi} 320, in this

embodiment as defined by a base of a substance-containina chamber 351. The body member 321

further incluGBEBASRI B9BUWIRREH YRGB M ERINTIRIESED te FEWPTREE3 BS, aAd an outlet
327 which isaér st seaymunicatioatwinttkegapsepiece 317. The housing 315 further comprises a
sealing element 329, in this embodiment an annular lip seal, which is disposed to the inner periphery
of the body member 321 such as to provide for a sealing fit with the substance-containing chamber
351 and thekebstirevetrhieyatierostivpecohzorérhalation aibfitw throughi thendcl2ftinguagerture 323.

The nosepiegs 3 7:compIises @ amuerspeiAdd-whichdefines AN AuLer ssaling siuface 343 for

providing a sealing fit between the nosepiece 317 and a nasal cavity of the subject, and an inner
delivery chaRF{FSYwRidhY & Rileeraaibantuid-tdmniisralimit with the nibgihsre@Bitgsuch that an

air flow is selaedvely-cledivaeedintoangdhemgikeinasal airway of the subject on exhalation by the
subject through the mouthpiece 319, and an outlet unit 347 for delivering substance into the nasal

airway of the subject, which is disposed within the delivery channel 345.
The joading mechanism 221 comprises a drive member 255 which is loaded

with a delivery force, a biasing element 257, in this embodiment a resilient
element, here a compression spring, which, when loaded, appiies the
delivery force to the drive member 255, a loading member 259 which is
manually operabie to load the biasing element 257 to provide the deiivery
forece, and an actuating member 261 which is manually actuatable to reiease
the drive member 255 under the bias of the biasing element 257, The
actuating member 261 can be located in any convenient position, and can,
for example, be positioned to accommodate patient instructions. For
example, in one embodiment the index finger can be utilized to fixate and
retract the nare of the inlet nostril over the nosepiece 217 to provide for
improved delivery. In this embodiment the actuating member 261 could be

positioned so as to actuatable by the thumb of the subject.

In this embodiment the drive member 255 includes a latch element 263,

here a detent, which is a counterpart to the latch eiement 224 in the



- 24 - In this embodiment the outlet unit 347 comprises a nozzle 349 for delivering substance to the
nasal airway of the subject. In this embodiment the nozzle 349 is disposed in the delivery channel 345

co-axially Witp the same. In this embodiment the nozzle 349 is configured to Provide an aerosol spray.
In an aIterna‘ﬁQ@%%ﬁ?ébﬁnent, for the delivery of a liquid, the nozzle 349 @&:ﬁ&ﬁ@%%?fﬁaared to deliver
a liquid jet as a column of liquid. In a preferred embodiment the distal end of the outlet unit 347 is

configured to extend at least about 2 cm, preferably at least about 3 cm, and more preferably from

about 2 cm ig gbaul 368, il A naspl oAy of he sypiest. Jn tis empediment g substance
supply unit 320 is & pGmip unit, which comprises a substance Coftaining champer fihich contains
substance anarex@éndir@icthélpaltive 323mheneZiOusing JiStas shehadtuztriggrartasf the

substance sypply.ai 32@;and amechagical delivery pYmR 353 Which isadypiahis: hete by

depression of the substance-containing chamber 351 from an inoperative position, as illustrated in
Figure 4(a), ¥ aH 2ed RS PESRIT) aBNITSAPARIPRTBY R (H)e ArtHAY b Te_raAétered dose of

substance from the substance-containing chamber 351 to the outlet unit 347 and from the nozzle
outlet 349 thereof, here as.an aerosol spray. In this e diment the substance-containing chamber
351 includei% Sy Eﬂar?é’g%e, %egﬁea'llﬁgpé’(ﬁ‘%ﬂ,eWﬁ?&ﬂ%gcérﬁ?%é%d SIS GHES 6% inlet 325 of
the body meshbeng2thwhiewtre suldstderesuppghadmits32isaiitheinagetative énoest oonfiguration,
as llustratecti fig e Ao a0 paxent - dedkanel s Ao dvpuah, o Rogepiece 317 .on

exhalation by the subject into the mouthpiece 319, and open the inlet 325 of the body member 321
when the sub&tant8lsappR aRRE2D isth WhiesHEkestdl ddarbRiration fasdllastenrdd iagdgare 4(b), such

as to providgéeicam Al imvwstrakbd i Hgiemiediment in the form of a burst of air, through the
nosepiece 317 simultaneously with actuation of the substance supply unit 320.
In this embodiment the loading member 259 includes a detent 269, here an
outwardly-directed flange, which acts to latch the loading member 259 in
the loaded position, and thereby maintain the biasing element 257 in the

loaded state against the drive member 255.

The actuating member 261 comprises an actuating butfton 271, which is
manually operable by the subject, in this embodiment by a finger or thumb
of the subject, and an operative element 273, in this embodiment a pin,
which is coupied to the actuating button 271 and operable to displace the
latching element 263 of the drive member 255 from latching engagement
with the latching eiement 224 of the housing 215, such as to release the
drive member 255 from the iatched position, as illustrated in Figure 3(d), to
the actuated position, as illustrated in Figure 3(e}, in which the drive
member 255 is driven to actuate the substance supply unit 220, in this
embodiment by displacement of the substance-containing chamber 251, to
deliver a dose of substance to the outlet unit 247 and from the nozzle 249

thereof, in this embodiment as an aeroso! spray.

Figures 4{a} and (b) illustrate @ manually-actuated nasal delivery device in

accordance with a fourth embodiment of the present invention.



In this embodiment the mechanical delivery pump 353 is a liquid delivery pump for delivering a
metered dose of substance, but in an alternative embodiment the mechanical delivery pump 353 could
be a powder deliverg%?ump, which delivers metered doses of a powdered substance aon_actuation

thereof. In 1S EMBE4IENt the substance supply unit 320 is a multi-dosé GhicTor %é%\‘;’gﬁng a plurality

of metered doses of substance in successive delivery operations. In an alternative embodiment the
substance supply unit 320 could be a single-dose unit for delivering a single metered dose of

substance Orrﬁedaaﬁga?&gwcf@Egﬂm%@atweae&tsfgf’sd%Sﬁés%&ggﬁ%%ipﬁ%@Lfﬁ%essive delivery

operations. In another alternative embodiment the su sta’mpe supply unit 320 co omprise a dry
powder delivEr§ahri Wiich de RS fheforetp dos st 4 Kuhstanebids weryiadeln ofactuation

thereof. In yetaaethes alieHiativerpiplRogimeatthe sHOSMNSS SWRPIAENILIRYRAWE Remaprise a

nebulizer which delivers metered doses of a substance, as an aerosol spray, on actuation thereof. In
still another AIfXIAARIeBRnBUARTE A X QBELIAR Y stispRHRIRCE 36renam tompRsenMessrosol canister
for delivering pseteretaelirsies of ayypipellant 3p@feralkly & hydraiiioroalianc:(H-Agiprapellant or the

like, containinlgoggbsta c% either.as a %&ﬁg@&?ion ol S(glution. - 26 - Figures 5(a) and (b) illustrate a

) . . . :
manually-ac?uate(‘j1 hasal eﬁv%arf/adé:\an"({:e in accordance with a fifth embodiment of the present
invention.

The housing 315 comprises a body member 321, in this embodiment of
elongate, tubular section, which receives the substance supply unit 320 and
includes an aperture 323 at one end thereof, through which projects an
actuating part of the substance supply unit 320, in this embodiment as

defined by a base of & substance-containing chamber 351,

The bedy member 321 further includes an inlet 325 which Is in fluid
communication with the mouthpiece 319, and an outiet 327 which is in fluid

communication with the nosepiece 317.

The housing 315 further comprises a sealing element 329, in this
embodiment an annular lip seal, which is disposed to the inner periphery of
the body member 321 such as to provide for a sealing fit with the
sﬁbstance—containing chamber 351 and thereby preventing the escape of an

exhalation air flow through the actuating aperture 323.

The nosepiece 317 comprises a body member 341 which defines an outer
sealing surface 343 for providing a sealing fit between the nosepiece 317
and a nasal cavity of the subject, and an inner delivery channel 345, which
is in selective fiuid communication with the mouthpiece 319 such that an air
flow is selectively delivered into and through the nasal airway of the subject
on exhalation by the subject through the mouthpiece 319, and an outlet
unit 347 for delivering substance into the nasal airway of the subject, which

is disposed within the delivery channeil 345.



The delivery device comprises a housing 415; a nosepiece 417 for fitting in a nasal cavity of a subject,
a mouthpiece 419 into which the subject in use exhales, such as to enable delivery of an air flow into
and through the nasal airway of the subject on exhalation by the subject through the mouthpiece 419,
and a subst%gezgé}aﬁ%ﬁﬁnit 420, which is manually operable to deliver sbst&r?a%5 3¢’ hasal cavity
of the subject. The housing 415 comprises a bqdymember 421, in this embodiment of elongate,
tubular section, which includes an aperture 423 at one end thereof, through which projects an

actuating payt qf the sybstance ly unit 220, in.this embodiment as defined by an actuating
member 4515“%%?%@%%%@% tfsl'j%%)é}rﬁ gg%%?i'ge‘?’s‘} gt VAVB =R M BIV&%S%R@W@%FW&@%nnected to
the nosepi_e@@l_'zlatﬁmméhﬂ@mqjieimmgf ahd spjedile bethvaeenthosthandtbpetogoRfigurations, as
llustrated in Figuees; 56l apst (Bhesticl 25 e s o an aljfigw, o, s emhadmeqs n the form of a

burst of air, through the nosepiece 417 simultaneously with actuation of the substance supply unit 220,
as will be deRBHEEME RtdFeedRER B SAEBIBN atied iR 8reyddemply T8 s60 Fpiiises & @ain, body

element 427, i thistioe ReSHHER ehtlisiahsegdinm ansk a YrjvrielemeiAR9: ibthis gmhodiment a
tubular section ])NhiChéSﬁliEd ,ablry d'sgptg%j to the body element 427 between closed and open
positions, as MSEHE | [Yr%sas{' HIENFTSS #iROS idiAkist 427 and the valve element 429 each

include a valve aperture 437, 439, which are fluidly isolated when the valve element 429 is in the

closed positi | inEi ‘ , in. flui mupication n the valve element 429 is
in the open ﬂsﬁ'ﬁ%@?ﬁ%@tﬁ%@%ﬁ% %ﬁ(i% ! %ég g#ﬁe@ hoouuﬂsf?crtlg:f]j gﬁ!‘igv ﬁt’ﬁeﬁo,nﬁr%'bengses a sealing

element 4439 rFFieEMBotRATENR RRHAN G1Y Iy SEsBRIhiah isaispdurd t3 (e irinet pesighery of the

body memberditauighrasnio sueuide femaealingfitviththgvalygLlgment 428,01 dheualve assembly
425 and therelgé %Jrevent the escape of an exhalation air flow through the actuating aperture 423. The

nosepiece 43 ﬂ:l‘prises'a body member 451 which defines an outer sealing surface 453 for
providing a sealing fit between the nosepiece 417 and a nasal cavity of the subject, and an inner

delivery chapnel 455, which is, in sglect id_c icationwith the mouthpiece 419 such that an
air flow is selectiv’qu deIive're into an%ItlJ\t{?%r_t(f)‘lﬂlvljl]lgg:%a t%ggﬁgaﬁgﬁvgazyoﬁﬁe %Lﬁnt?j%c %?F\’ eX Eéﬁ%ltion by the
subject throG§MATESRToGtHpPIBEER NID, CaREREH SUERIMAEA 57 S WBlfetag teitstanketamtesthe nasal

airway of theysuhigesrwbiais dienaseswithin tha delivesyghael 433he actuating part
of the substance supply unit 320, and a mechanical delivery pump 353
which is actuatable, here by depression of the substance-containing
chamber 351 from an inoperative position, as illustrated in Figure 4(a)‘, to
an actuated position, as illustrated in Figure 4(b), such as to deliver a
metered dose of substance from the substance-containing chamber 351 to
the outlet unit 347 and from the nozzie outlet 349 thereof, here as an
aerosol spray.

In this embodiment the substance-containing chamber 351 includes a Body
part 355, here a head part, which is configured such as to close the iniet
325 of the body member 321 when the substance supply unit 320 is in the
inoperative or rest configuration, as illustrated in Figure 4(a), such as to
prevent the delivery of an air flow through the nosepiece 317 on exhalation
by the subject into the mouthpiece 319, and open the inlet 325 of the body
member 321 when the substance supply unit 320 is in the 'actuated

configuration, as illustrated in Figure 4(b), such as to provide for an air flow,



In this embodiment the outlet unit 457 comprises a nozzle 459 for delivering substance to the nasal
airway of the subject. In this embodiment the nozzle 459 is disposed in the delivery channel 455
co-axially with the same. In this embodiment the nozzle 459 is configured to provide an aerosol spray.
In an alternatVe2 2B dithent, the nozzle 459 could be configured to deliVErEGBRY 44335 Tumn of
powder, or a plume of powder. In a preferred embadiment the distal end of the outlet unit 457 is
configured to extend at least about 2 cm, preferably at least about 3 cm, and more preferably from
about 2 cm tg %R%ué%g%img%r}e Qnaes%l}lg{%v{i)ty é)fbthe tsu ject. IE this embodiment the substance
supply unit 43018 a punie Unit which compriced & Sibstariie-LOrYmInG SHARBREES Bivhich contains
a metered despulfandsstatyce iting dsuthidhy afdteestbd tarthe sautéy wnit: 427, and a mechanical delivery
pump 463 which is actuatable to deliver an air flow - 28 - through the substance-containing chamber

461, such as to entrain the substance from the substance-containing chamber 461 to the outlet unit
457 and frontHERFNRBIMESd thEreshanie debveasrasairpiay. in thitdeidbaelivent the

substance-cpntaing chamband6d imararedlassaction shmiealy=of luminiym. felyeieyjene
terepthalateéP%/Té,or%?Ay%bonaée (PC), . which includes an inlet which is fluidly connected to the
mechanical SSIRE B S Ao SRR BLAEI VRREP I RRidR coRHECRS AP ISt E I Rr 57, with the
inlet and thepouttipt Moladinig framgibietelen eitse4 65, 4 66 wyiaicadl\sabiaih reiscbras @i siwminium-plastic
laminate foilheat sealed to the inlet and outlet, which normally contain the substance in the
substance-containing chamber 461 and are ruptured on actuation of the mechanical delivery pump
463. In this embodiment the mechanical delivery pump 463 comprises an air chamber 471 which is

fluidly connexstagto dhgidrk-RHhensLISERAS SRR LERTMETAE AN 2 pistor,pggRber 473 which

is movably dis;?,ose,d in the air (_:han‘%[ber 471 between a rest configuration, as illustrated in Figure 5(a),
and an actu&falY §ORHidh PAY Alli¥ Rt dBSHRESGuROSRB) CTnSHRREARAR PlstoRGRETiseFaMERY driven into

the air chamipserdibnsuch as to compress and expel the air as contained thereby. In this embodiment
the piston member 473 includes an actuator element 475, here in the form of a button, which extends

from the actuating aperture 423 in the housing 415 and is operable by a finger or thumb of the subject.
In an alternative embodiment the substance supply unit 320 could be a

single-dose unit for delivering a single metered dose of substance or a duo-
dose unit for delivering two metered doses of substance in two successive

delivery aperations.

In another alternative embodiment the substance supply unit 320 could
comprise a dry powder delivery unit which delivers metered doses of a

substance, as a dry powder, on actuation thereof.

In yet another alternative embodiment the substance supply unit 320 could
comprise a nebulizer which delivers metered doses of a substance, as an

aerosol spray, on actuation thereof,

In still another alternative embodiment the substance supply unit 320 could
comprise an aerosoi canister for delivering metered volumes of a propellant,
preferabily a hydrofluoroalkane (HFA) propellant or the like, containing

substance, either as a suspension or sclution.



In this embodiment the piston member 473 is coupled to the valve element 429 of the valve assembly
425, such as to be moved therewith. With this configuration, the valve element 429 is in the closed
position when the piston member 473 is in the inoperative or rest position, as illustrated in Figure 5(a),
such as to p‘f‘é?/é?ﬁgfﬂ‘g’]&élivery of an air flow through the - 29 - nosepiec&4% F W& Maiation by the
subject, and moved to the open position when thegiston member is 473 is actuated, as illustrated in
Figure 5(b), such as to provide for an air flow, in this embodiment in the form of a burst of air, through

the nosepie fd. S Itgﬂ oysly;wi tuati e substance supply,unit 420. In this embodiment
the su bstanggggupspl%git 4§O@a{l}g{%&%%%sﬁ%h%%m[ geéﬁvg%%%p gassié]?g#(a)é Er‘r\{gfé’re%& ‘d6%E"df substance

in a delivery@Spera#BaAe iEhe EMbedibedimAsistibdiarvesentanviegtsitamber 461 is replaceable, so
as to allow re-use of the delivery device. In one embodiment the piston member 473 can include a
piercing element at the forward end thereof which acts to pierce one or both of the frangible elements

465, 467 on dEpAESYRIY SISYISRAIMAHBRT 79 U5 $hE BmBormsaressedib&aREEtcoita@ining chamber
461 could beawavidadpya smalb@dianetesdubiesingically ohediameterer lessdbamalest 3 mm, and

preferably bS}QHSF@ abé)clﬁt % m c?nnadofg mm. In anPther errfg‘bodirrke;‘nt the gubst?n%e-contalining chamber

461 could be & eRpSIIC Sh S A arati oF Ry oSy s oy e fEfUIBERIEPIE ) 25Bsule. The

capsule couidrp@wu®y i&izebie0d 00002103, 2y ¢hs. $nlmeeternbndimént the stiysitarece supply unit
420 could cqwr@&w&ue&xr@éggﬁwmife%@jwcﬁhmbméﬁ}o&y&iﬁaigtfsocﬁ%&g 6
iC

substance-containing chambers 461, which are provided in a magazine, w IS movable to present a
successive SHBSGFMGE Lebefneaat GAMMiAG ERasHBERSt 461 for each actuation of the substance supply
unit 420. In one embodiment the magazine could be a rotatable magazine. In another embodiment the

magazine cayld be a flexible_ or rigid arrangement which is drawn laterally to put the respective
A He TndBndhifc ABERITRF Bl 463 and the

substance-con?alnlnalgﬂam er2 In-conminmication with t
outlet unit elongate, tubular section, which includes an aperture 423 at one end

thereof, through which projects an actuating part of the substance supply
unit 220, in this embodiment as defined by an actuating member 451,

The housing 415 further comprises a valve assembly 425 which is fluidly
connected to the nosepiece 417 and the mouthpiece 419, and operable
between closed and open configurations, as illustrated in Figures 5(a) and
{b), such as to provide for an air flow, in this embodiment in the form of a
burst of air, through the nosepiece 417 simultaneously with actuation of the

substance supply unit 220, as will be described in more detéi[ hereinbelow.

The vaive assembly 425 comprises a main, body element 427, in this
embodiment a tubular section, and a valve element 429, in this embodiment
a tubular section, "which is slideabiy disposed to the body element 427

between closed and open positions, as illustrated in Figures 5(a) and (b).

The body element 427 and the valve element 429 each include a valve
aperture 437, 439, which are fluidly isolated when the vaive element 429 is
in the closed position, as illustrated in Figure 5(a), and in fiuid
communication when the valve element 429 is in the open position, as

illustrated in Figure 5(b).



WO 2009/044172PCT/GB2008/003377 - 30 - 457. In one embodiment the magazine could be
replaceable, either as a separate component or as an integral component with the nosepiece 417. In
one embodiment the delivery device can include a rupturing element which is operative to provide for
rupturing of W Bl the substance-containing chamber 461 on repla@gﬂgﬁ%w@fmn one
embodiment the rupturing element can be operatively coupled to the nosepiece 417, such as to
provide for rupturing of the outlet of the substance-containing chamber 461 on fitting the nosepiece
417. In another embodiment, where the substance-containing chamber 461 is provided in a magazine,
the rupturing element can be operatively coupled to the magazine, such as to provide for rupturing of
the outlet of the stibsRinge-tbhtalHIgeEhARBEY 563 of nevEnEeneEMisemdg&zing Inkene

embodimentzihg sialivery RHMRAAZ- o3 dasludepivalve asrangermenwhich oyides shat air is drawn

from other than via the nosepiece 417 or mouthpiece 419, which may be contaminated, for example,
by previous!$28eRfaVe SR EE! 15 Wit TmBoaim¥REteTpR RN BEMIYS B YidYede a flow
channel whieleexdende frasn the frant pistemblyfage untherackmioseiesmenthd /& swehdhat, when the

piston member 473 ’s withdrawn from th%%'c_geghg,{’nbte“[l 4%%?%ﬁ5%(%$¥vn only via the flow channel, and,

halat . .
when the acfUator element 475 1% ¢ er|c())ru se he subject, the finger or thumb

closes the flow channel, which provides for compression of the air contained in the air chamber 471.

Figures 6(a)tadfdlbsiiate a manyRlbLactuated ARsabHRlMensdeArin AseI0anee with a sixth

embodiment of the present invention. The delivery device comprises a housing 515, a nosepiece 517

for fitting in S5 EHUIRFBT SoSuffERraiiNAnpiccE B0 Tkts shreatHE sUMEEPIRcEsé Bkhales, such
as to enableagheliveny i amaly flomtiniaapiktoreughdhemasabiaingy ehthasubisct ariexhalation by
the subject t!grg)nuggiég |vrgc%|’gm)p!:%cn§munication with the mouthpiece 419 such that an air

fiow is selectively delivered into and through the nasal airway of the subject

on exhalation by the subject through the mouthpiece 419, and an outlet

unit 457 for delivering substance into the nasal airway of the subject, which

is disposed within the delivery channe! 455,

In this embodiment the outlet unit 457 comprises a nozzie 459 for delivering
substance to the nasal airway of the subject, In this embodiment the nozzle
459 is disposed in the delivery channel 455 co-axially with the same. In this
embodiment the nozzle 459 is configured to provide an aerosol spray. In an
alternative embodiment, the nozzle 459 could be configured to deliver a jet,

as a column of powder, or a plume of powder.

In a preferred embodiment the distal end of the outlet unit 457 is configured
to extend at least about 2 cm, preferably at least about 3 cm, and more
preferably from about 2 ¢m to about 3 cm, into the nasal cavity of the

subject.

in this embodiment the substance supply unit 420 is a pump unit, which
comprises a substance-containing chamber 461 which contains a metered
dose of substance and is fluidly connected to the outlet unit 457, and a

mechanical delivery pump 463 which is actuatabie to deliver an air flow



- 31 - 519, and a substance supply unit 520, which is manually operable to deliver substance to the
nasal cavity of the subject. The housing 515 comprises a body member 521, in this embodiment of
elongate, tUb%az';](Sg"}'Cti?% which receives the substance supply unit 520 and igcludes an aperture 523
at one end theréot ?ﬁrough which projects an actuating part of the substance 3%6%%&9‘{%3? 520, in this
embodiment as defined by an actuator member 555. The body member 521 further includes an inlet
525 which is in fluid communication with the mouthpiece 519, and an outlet 527 which is in fluid
communicatmp \Q{' H tH,? nas {Sﬁ% 2140k .,t;é)uaiggq 5 further comprises a sealing element 529, in
this embodimer?t n anﬁularﬁ% seal, W#lc r?’s ispps_eg%g t%éq;hnse%cgeégheé?y of %aénb(t): ?/ member 521
such as to peaigiaéner dfsualifefisWikaheacatninembersss A therébgy preflentmie escape of an
exhalation aiflourthresgh theRptiatingapardre.add T ReRoysing 4R iyithsrLomprises a locator
element 531, in this embodiment an inwardly-projecting lug, which is captively located in a track 577 in
the actuator member 555, as will be described in more detail hereinbelow. The nosepiece 517
comprises athogyisnembedbddnvhich definesnan-outesseatingrsurfaee 343 for providingra sealing fit
between the ngsepiecg 517 .and g nasal cavity of the s é) ct, and an inner deliv hannel 545, which
isin selectiv%eﬁéiO éommﬁrﬁifsétioon wi 71“%”%%@)(&%.‘%? & %%guchg 15 QP'I%F%O\XIE%S?EB%EUVQW
delivered intocdviek theowdh (RE hashicirinaludeshensiabisor bicke i flaiitn byrthectreibjectithrough the
mouthpiece éﬂe%ham&an@mwhw Ry AgliverdnageiRetanGeNO MsdAsalpiouaw of fhe subject,

| -

which is disposed within the delivery channel 545. - 32
the outlet unit 457, with the iniet and the outiet including frangible elements

465, 467, typically a foil, such as an aluminium-plastic laminate foil, heat
sealed to the inlet and outlet, which normally contain the substance in the
substance-containing chamber 461 and are ruptured on actuation of the

mechanical delivery pump 463.

In this embodiment the mechanical delivery pump 463 comprises an air
chamber 471 which is fluidly connected to the inlet of the substance-
containing chamber 461 and a piston member 473 which is movably
disposed in the air chamber 471 between a rest conﬁguration,-as illustrated
in Figure 5{a}, and an actuated position, as illustrated in Figure 5{b}, in
which the pi_ston member 473 is driven into the air chamber 471, such as to

compress and expel the air as contained thereby.

In this embodiment the piston member 473 includes an actuator element
475, here in the form of a button, which extends from the actuating
aperture 423 in the housing 415 and is operable by a finger or thumb of the

subject.

In this embodiment the piston member 473 is coupled to the valve element
429 of the valve assembly 425, such as to be moved therewith. With this
configuration, the valve element 429 is in thre closed position when the
piston member 473 is in the inoperative or rest position, as illustrated in

Figure 5(a), such as to prevent the deiivery of an air flow through the



In this embodiment the outlet unit 547 comprises a'nozzle 549 for delivering substance to the nasal
airway of the subject. In this embodiment the nozzle 549 is disposed in the delivery channel 545
co-axially with the same. In this embodiment the nozzle 549 is configured to Provide an aerosol spray.

WO 2009/ & B%"%%?ﬁ?ﬁ@red to deliver

In an alternative em%“é‘(‘:ﬁrznent, for the delivery of a liquid, the nozzle 549 &
a liquid jet as a column of liquid. In a preferred embodiment the distal end of the outlet unit 547 is
configured to extend at least about 2 cm, preferably at least about 3 cm, and more preferably from

about 2 cm t into Vity_ O bject. In thi di the, substance
supply unit E?%Og ?58 }aé %%%q;?u%te t\)/%/}ff?c[:]%Q ﬁc%‘rr%?rig%es %ﬁﬁfgéﬁaﬁgapdaéﬁ/%%%n%@é% V(\:’/?lli%ﬁr}s operable to
deliver a mevéred dbsepiftanbatamdetoithd butistamiEad, asdibustieietonntéaniber 853, which is

operable, hesgdpy fepressinndharent Wit fingerAistaHBhAEa% SHRUSSdAReHatE thg pUmp 553. In

this embodiment the pump 553 comprises a substance-containing chamber 561 which contains a
volume of sBséihcdMRYSE fthay SRR It I B GRYEY 7y ASHRBRAMEMB 573 which is
movable intaiesimastanspreaniainity chamber 561 between a plurality of respective positions, such
as to deliver a metered dose of substance with each advance of the piston member 573 between
respective ones of the positions. In this embodiment the pump 553 is a duo-dose pump which contains
two meterediddses efrdulsitaeice Had dLibstperatisnnthe Wit &b e BIs-thoadvamit ddo two

positions in gligcessiveAelivaEy PRBIAINS 45 Vil dsscabadinuaIve detallhersinbglow. - 33 -

member 521 of the housing 515, in this embodiment in sealing engagement with the sealing element
529 at the intf&f rS’éﬁBﬁ%'f?%Hﬁ@%é&?%@?ﬁ%é‘i‘%ﬁt%ﬁ%ﬁﬁ@%ﬁ?e htithES@ReRPEY atPair flow
through the aetuatingwapertige SiAbeThaibedy seaiten 575 includes a track 577 in the outer, peripheral
surface thereof, which receives the locator element 531 on the housing 515. The track 577 defines a
plurality of, in this embodiment two longitudinally-spaced stops 579a, 579b, which define respective
positions of fiecciuataradenspértb5Soietativentortherbddy reenibengela piercing element

at the forward end thereof which acts to pierce one or both of the frangible

elements 465, 467 on depression of piston member 473.

In one embodiment the substance-containing chamber 461 couild be
provided by a smali-diameter tube, typicaily of a diameter of less than about

3 mum, and preferably between about 2 mm and 3 mm.

in another embodiment the substance-containing chamber 461 could be a
capsule, such as a geiatin or hydroxypropylmethyl cellulose {HPMC) capsule.
The capsuie could be any of sizes 000, 00,0, 1, 2, 3, 4 or 5.

In one embodiment the substance supply unit 420 could comprise a plurality
of substance-containing chambers 461, typically from 2 to 6 substance-
containing chambers 461, which are provided in a magazine, which is
movable to present a successive one of the substance-containing chambers
461 for each actuation of the substance supply unit 420. In one
embodiment the magazine could be a rotatable magazine. In another
embodiment the magazine could be a flexible or rigid arrangement which is
drawn laterally to put the respective substance-containing chamber 461 in

comrﬁunication with the mechanical deiivery pump 463 and the outlet unit



In this embodiment the track 577 includes first and second track sections 581a, 581b which extend in
the longitudinal direction of the actuator member 555, with the respective outer ends of the track
sections 581‘90%%3.9 gﬁf ing the stops 579a, 579b, and a third track section /583 which interconnects
the first and second ?rac sections 581a, 581b and extends circumferentigw ﬁ??ﬂ?gl%%ﬂadiment the
locator element 531 is moved between the first.arg second track sections 581a, 581b by rotation of
the actuator member 555 in the housing 515. The actuator member 555 further comprises a valve
section 587 which includes a plurality of. in this embodiment first and second valve apertures 589, 591,
at longitudinally Spg??:e%'\%c%??%ﬁg,'@g@ﬁ mgt thesial &aﬁ?eugi)gﬁu%pg% F'sgi%’flﬁfgj&r)ngﬁu?nication with
the inlet 525sep#T@ttoasingBED Wiersthe BdrEravrmresBSEith itha fictamdtuatad position, as
illustrated in Figure 6(d), and the second valve aperture 591 is in fluid communication with the inlet 525
of the housing 515 when the actuator member 555 is in a second actuated position, as illustrated in
Figure 6(f). 3A0acARBBAIGEINe i Staite SuppFanfas iR rivp B BSe DEBiHtance to the

nasal cavity @htbe s/kigetativthie espbadinent thewump §63Hs aliguidgdeliveryupdrp fer delivering a
metered dose of substance, gut inéan alternzltive embodiment the pump 553 could be a powder

delivery punfS WA 4éi Metérb PRISRLSF D FBNHRTER S ublianbE STRABIREN thefeof. In
another altemativeimmblediaent sthebsubstaatesypplypiait 620heonttepimpriga 2, diychowgder delivery

unit which delveFS Relciad 4863 BeHBIGe: 35 & druouder.on AEHan el In e

another alternative embodiment the substance supply unit 520 could comprise™a n zer which
delivers metéfdd 8Bs85tHTc Hibstanerieas dhlderosbl speiiconemhrdioieiiersofera stikanother

alternative egnipaciment-yie sHbsianeamahs Uni 520V fQddcMRHSE AR2FRSel sanisier for
delivering metered volumes of a propellant, preferabl ahg/droﬂuoroalkane (HFA) propellant or the like,
containing SCERTUC AR A3 AL UHEREUN S SIbRBImA0=2INe, such as to provide for

rupturing of the outlet of the substance-containing chamber 461 on

moverment of the magazine.

In one embodiment the delivery pump 463 can include a valve arrangement
which provides that air is drawn from other than via the nosepiece 417 or
mouthpiece 419, which may be contaminated, for example, by previously-
delivered substance. In one embodiment the piston member 473 can
include a flow channel which extends from the front, piston surface to the
actuator elermnent 475, such that, when the piston member 473 is withdrawn
from the air chamber 471, air is drawn only via the flow channel, and, when
the actuator element 475 is depressed by a finger or thumb of the subject,
the finger or thumb closes the flow channel, which provides for compression

of the air contained in the air chamber 471,

Figures 6(a) to (f) illustrate a manualiy-actuated nasal delivery device in

accordance with a sixth embodiment of the present invention.

The delivery device comprises a housing 515, a nosepiece 517 for fitting in a
nasal cavity of a subject, a mouthpiece 519 into which the subject in use
exhales, such as to enable delivery of an air flow into and through the nasal

airway of the subject on exhalation by the subject through the mouthpiece



‘Figures 7(a) and (b) illustrate a manually-actuated nasal delivery device in accordance with a seventh
embodiment of the present invention. The delivery device comprises a housing 615, a nosepiece 617
for fitting in a nasal cavity of a subject, a mouthpiece 619 into which the subject in use exhales, such
as to enable%%ﬁ%glﬂ?‘%f’én air flow into and through the nasal airway of th’éci(fﬁ?éﬁ?%‘f?@%ﬁalation by
the subject through the mouthpiece 619, and a.substance supply unit 620, which is manually operable
to deliver substance to the nasal cavity of the subject. - 35 - The housing 615 comprises a body

member 621; iy th L 0, ' I tion, which.receives the sybstance suppl

5 I8 this enogdiment, é@é NOalG, Whvlag pply
unit 620 and incfudes an a erturg 62 %;}gone end fhe@%ﬁ, '%FBSS aV\} icl %rr%%éectgaérlleg%%ating part of
the substanc%’?ﬁﬁﬂ%?ﬂttg?d,’%%i@Wﬁ%ﬁ@@?@@ﬁned by a base of a substance-containing
chamber 651. The body member 621 further includes an inlet 625 which is in fluid communication with

- the mouthpiece 619, and an outlet 627 which is in fluid communication with the nosepiece 617. The
body member 62 1THEI18e3 EPrI6RMBHERS R &5 WinGTRRE DAS, Wit st sanRadiBeBmEht of the
substance seppigateit 620;ito regtiate Wiedtove chireactaastiessineluding famurates Slowmyofile and flow

duration, of g yalalion A gy, as.delivered betwaen fheinlel 825, and oyt 627 of the body

in
member 621. The present inventors fiave determin Oy TEG IR fRRIER aRReristics of the
exhalation aRdtgakitge RIFHoLItiOMEpattesHROLthe deiveretits B3dtannetban dmisighifieantlysaltered,

thereby providing-a SipiedPe 8PS fpcangEolling the deposition characteristics of the delivered
substance. In this embodiment the flow regulator 629, here in the form of an annular element, includes

an aperture 631 into which extends a movable part of the substance supply unit 620, such that, with
actuating mavementiof thersblastas e suppltunithiRstheefigetive aseq afdheflow ciganel between

the inlet 625 . 627, has a predetermi profile over the duration of the actuating
movement o?%t e s%?lla'gtgaﬂngc%e gggp%eurﬁog%giancﬁw%%m%%di?nneﬁi"f@éIg Y& ﬁ\%\fﬁﬁ%i@ﬁ'ovides
substantiallycRiP elosiFetertvetiolb e hasapldsetwéén the inlet 625 and the outlet 627 at the end of the

end of the actuating movement (stroke) of the substance supply unit 620.

The housing 515 further comprises a sealing element 529, in this
embodiment an annular lip seal, which is disposed to the inner periphery of
the body member 521 such as to provide for a sealing fit with the actuator
member 555 and thereby prevent the escape of an exhalation air flow

through the actuating aperture 523.

The housing 515 further comprises a locator element 531, in this
embodiment an inwardly-projecting lug, which is captively located in a track
»77 in the actuator member 555, as will be described in more detail

hereinbelow.

The nosepiece 517 comprises a body member 541 which defines an outer
sealing surface 543 for providing a sealing fit between the nosepiece 517
and a nasal cavity of the subject, and an inner delivery channei 545, which
is in selective fiuid communication with the mouthpiece 519 such that an air
flow is selectively delivered into and through the nasal airway of the subject
on exhalation by the subject through the mouthpiece 519, and an outlet
unit 547 for delivering substance into the nasal airway of the subject, which
is disposed within the delivery channel 545.



- 36 - In an alternative embodiment the flow regulator 629 could provide for partial closure of the flow
channel between the inlet 625 and the outlet 627 at the end of the end of the actuating movement
(stroke) of the substance supply unit 620, for example, a 50% reduction in the effective area of the flow

channel. In R EMBSHMent the housing 615 includes a tubular section E55 {(FRINENETes for a

sealing fit with the substance-containing chambeg 651 and thereby prevents the escape of an
exhalation air flow through the actuating aperture 623. Figure 8 illustrates flow profiles achieved in
devices having (1) a flow regulator 629 which substantially closes the flow channel at the end of
actuating movement of the substance supply unit 620, (II) a flow regulator 629 which provides for a
SO% reductiorfivsteeneffetnestares ofities Hol Thamnetatisies embotlacidatiog duivenient of the

substance sypply-pait 62Qnanch e Agwrequlation. for exhalation Al fows %Rn% fodgond duration.

The nosepiece 617 comprises a b% member 641 which defines an outer sea ace 643 for
providing a SERilfgHRIRAG-REN YEPIERB TP aritPacha8)ia i b tfifesaumfectnaitisan inner

delivery chapmeldzimenhicteis da-selsativie Hoitigaremnenispbigrravith thedaauibriecerflshsuch that an
air flow is sealﬁctrivgjcy deIiv%reg. into ar}d thgou%g.the na?al @cl%v y of the subject on exhalation by the
subject throtgh the MotthBiecs 618, B dsh STlla dntt &4 dd ISP SUBTaRRE it the nasal
airway of thesihjecedivicteiy eispbged idthas thealelivenyf drandel 645. In this embodiment the outlet
unit 647 comprises a nozzle 649 for delivering substance to the nasal airway of the subject. In this
embodiment the nozzle 649 is disposed in the delivery channel 645 co-axially with the same. In this

embodiment @ P57 8lEsh 0Mbeshn§irddtFiialigahAfdbr sottssragitifdhis @mfigured

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.

In this embodiment the substance supply unit 520 is a pump unit, which
comprises a mechanical delivery pump 553 which is operable to deliver a
metered dose of substance to the outlet unit 547, and an actuator member
555 which is operable, here by depression thereof with a finger or thumb of
the subject, to actuate the pump 553.

In this embodiment the pump 553 comprises a substance-containing
chamber 561 which contains a volume of substance and is fluidly connected
to the outlet unit 547, and a piston member 573 which is movable into the
substance-containing chamber 561 between a plurality of respective
positions, such as to deliver @ metered dose of substance with each advance
of the piston member 573 between respective ones of the positions. In this
embodiment the pump 553 is a duo-dose pump which contains two metered
doses of substance, and, in ope‘ration, the piston member 573 is advanced
to two positions in successive delivery operations, as will be described in

more detail hereinbelow,

The actuator member 555 comprises a body section 575, in this

embodiment of cylindrical form, which is slideably disposed in the body



alternative embodiment, for the delivery of a liquid, the nozzle 649 could be configured to deliver a
liquid jet as a column of liquid. In a preferred embodiment the distal end of the outlet unit 647 is
configured t% SXto%Q% %H?ast about 2 cm, preferably at least about 3 cm, %nd more tﬁreferably from
about 2 cm to about 3'cm, into the nasal cavity of the subject. In this emBodiMERt the &libstance
supply unit 620 is a pump unit, which comprises gsubstance-containing chamber 651 which contains
substance and extends from the aperture 623 in the housing 615 as the actuating part of the
substance suponTt 20, AL MRGHANTE, deNRre AR CRR M Ip ActuplaRie ere bY
depression of the substance-containing’chamber 651 from an Inoperative osﬂ%ng,J a5 filustrated in

Figure 7(a), t9'antacireRingosla6it s v phtEeinnPRiuReTIR) esnc d5%oiuslivenarmbetered dose of
substance frgp the substansesceniainingecharmBer §53oherilahnBiidfid frand frogHe nozzle

outlet 649 thereof, here as an aerosol spray. In this embodiment the substance-containing chamber
651 includesag%@‘tﬁs}ep?r%%, here a head part, which is configured such as to close the inlet 625 of
the body member 621 when the substance supply unit 620 is in the inoperative or rest configuration,

as illustrated n Figur ,.SUeh as substantially t ent the delivery of an air flow through the
nosepiece 6 eon eQEaglél |5%nb%ll}t§é %ﬁgjae% ﬁ'\?g%ﬁg %ﬁfﬁp?égeoé%ﬁf’aéarbnpeeﬁahé“lﬁlae%%% of the
body membéh@&ZEpivmenchsasshetarite Sopaiyr @205 3a thie Hutustedicgrifiguration, as illustrated in
Figure 7(b), such as to provide for an air flow, in this embodiment in the form of a burst of air, through

the nosepiece 617 simultaneously with actuation of the substance supply unit 620. As described

above, the bbd§ F&565% 4196 H0RE MR fIBW Rk GrBP &0 i 1RRGTBW BRKYACteristics of
the exhaled ajraited drothiss 788 Segbodimentdsdbstantpdytioclosstibe dlow ghapaglaaprmovement of

the_substanq,g %ﬁggp%tr%?%itvoetpg t%%t%%tgd gﬂ(ci)a_rﬁ]ﬁggrr_astéolr]. In this embodiment the mechan_lcal
delivery pump Is a liquid delivery pump for delivering @ metered dose of substance, but in an

alternative embodiment the mechanical delivery pump 653 could be a powder delivery pump, which

delivers metegeghdogahafifmawdeied skstanceonactuationdhereatoinithis ambodiment the

substance supply unit 620 is a multi-dose unit for delivering a plurality of metered doses of substance
in successive Ne‘}@]d:pe\pigﬁ%l’r\lsgxtend in the longitudina! direction of the actuator

member 555, with the respective outer ends of the track sections 581a,
581b defining the stops 579a, 579b, and a third track section 583, which
interconnects the first and second track sections 581a, 581b and extends
circumferentially. In this embodiment the locator element 531 is moved
between the first and second track sections 581a, 581b by rotation of the
actuator member 555 in the housing 515.

The actuator member 555 further comprises a valve section 587 which
includes a plurality of, in this embodiment first and second valve apertures
589, 591, at longitudinally spaced locations, such that the first vaive
aperture 589 is in fluid communication with the inlet 525 of the housing 515
when the actuator member 555 is in a first actuated position, as iliustrated
in Figure 6{d}, and the second vaive aperture 591 is in fiuid communication
with the inlet 525 of the housing 515 when the actuator member 555 isin a

second actuated position, as iliustrated in Figure 6(f).

With this configuration, an air flow, in this embodiment in the form of a

burst of air, is delivered through the nosepiece 517 simuitaneously with



In an alternative embodiment the substance supply unit 620 could be a single-dose unit for delivering a
single metered dose of substance or a'cluodose unit for delivering two metered doses of substance in
two successive delivery operations. In another alternative embodiment the substance supply unit 620
could comprié8 AYK6%der delivery unit which delivers metered doses SCA/SHBMEARETAs a dry
powder, on actuation thereof. In yet another alterngtive embodiment the substance supply unit 620
could comprise a nebulizer which delivers metered doses of a substance, as an aerosol spray, on
actuation thereof. In stil(%%ﬁc?)ther alternative ?mbodiment the substance supply unit 620 could comprise
eli

H90r U fe PG Ot VRIS 7] BraRliketing ardpssPairsanGsroalkane

an aerosol cgﬁ?lthaer%r
(HFA) propeflatitertmiikeyitpritaimagsojestance, either as a suspension or solution. - 39 - Figures
9(a) and (b) illustrate a manually-actuated nasal delivery device in accordance with an eighth
embodiment of the present invention. This embodiment is very similar to the fourth-described
embodiment! Akt tHefS bipdoRRAY L 6NEy Bid i SSe s ary altip lidatioer pfrdesprijstiore lomlyrtheadifferences

will be descrifeekirdlefalk Wit ke srterensceisignsHLsIRAING i LI RPSR PALLS T bis; embodiment
differs princigg%in the configuration of the nosepiece 317 and the mouthpiece 319, and is configured

particularly f6PUSe BF ad MBI A8 thEellBSYaR e Rup i) Ghit ity SRt IsEVaR ed8Ran Ftie pMDI being
downwardly pliredtedd substance on actuation thereof, .

In another alternative embodiment the substance supply unit 520 could
comprise a dry powder delivery unit which delivers metered doses of &

substance, as a dry powder, on actuation thereof.

In yet another alternative embodiment the substance supply unit 520 could
comprise a nebulizer which delivers metered doses of a substance, as an

aerosol spray, on actuation thereof.

In still another alternative embodiment the substance supply unit 520 could
comprise an aerosol canister for delivering metered voiumes of a propeliant,
preferably a hydrofiuoroalkane (HFA) propellant or the like, containing

substance, either as a suspension or solution.

Figures 7(a) and (b) illustrate a manually-actuated nasal delivery device in

accordance with a seventh embodiment of the present invention.

The delivery device comprises a housing 615, a nosepiece 617 for fitting in a
nasal cavity of a subject, a mouthpiece 619 into which the subject in use
exhales, such as to enable delivery of an air flow into and through the nasal
airway of the subject on exhalation by the subject through the mouthpiece
619, and a substance supply unit 620, which is manually operable to deliver

substance to the nasal cavity of the subject.



In this embodiment the pMDI is"actuated by manual downward depression of the base of the canister.
In an alternative embodiment the device could include a side-actuating mechanism, which provides for
actuation of the pMDI through application of a lateral actuating force relative to the axis of substance
delivery. Thi?{%g%qgg'ﬁ@m can, for example, take the form of one or more FiVéte @firERTs which,
when depressed laterally, bias the canister downwardly. In one embodiment the pivoted element could
provide a cap which protects the nosepiece 317 and/or the mouthpiece 319 in the closed configuration

and be moved to ﬁnuoslggragx position to allow for actuaglon %éthe Ssubstance S?/Léﬁﬁ’ly unit_ 320. Figures

10(a) to (d) illUSiratd 5 Rtanually-actiated sassl deNER Fevicein BedBRian@e et aNith embodiment

of the preseritifnaaitionu Thie detivéon debice cengivisesha sabsiag &4 Syippthiseimbadiment formed
from two halgéaggaglaig,a%%mr@ %%EQ€%gng8r£%%g?d%\?a§ %gﬁ\ﬂyxhqf%?gj\% igcg, a mouthpiece

919 into which the subject In use exhales, such as to en ve an air nto and through the

nasal airway St H#E 8EbRIT off XIfalBidiBFf By the DB chirobdh the AvutRpibediorgitand a - 40 -

substance sujipiy i P2B axBish dssitsytbaly-eBarakie odgliveksylstance to the nasal cavity of the
subject. The housing 915 comprises a body member 921, in this embodiment of elongate, tubular

section, which receives the substance supply unit 920 and includes an aperture 923 at one end
thereof, throldye windly progecteancadtuatinigepaihdithes sabstanse sapphytiait 920irin figig embodiment

as defined by.aRash ebacy RNANGE sonpining chamben 29, Shgacymamber Salygher includes

an inlet 925 which is in fﬂu communication W%%] the mouthpiece , and an ou 7'Which is in
fluid commuSRATBHARY BRewigsépfebesePreqn fhid-embodiment the body member 921 further
includes at least one, here first and second guides 929, 929 on an inner peripheral surface thereof,

which act to fix the position of the substance supply unit 920, here by w&a{gement with a body part
955 thereof, whe %7 thE HBREFtioL PULHRART SUtRVAL T LA Attt RS ThisNeD8hs cI¥Rd by the
substance sugpliating 920vesmentrofheh énepesativespasiiion.unit 620, to regulate the flow

characteristics, including flow rate, flow profile and flow duration, of an
exhalation air flow as delivered between the inlet 625 and outlet 627 of the
body member 621. The present inventors have determined that, by
regulating the flow characteristics of the exhalation air flow, the deposition
pattern of the delivered substance can be significantly altered, thereby
providing a simple mechanism for controlling the deposition characteristics

of the delivered substance.

In this embodiment the flow regulator 629, here in the form of an annular
element, includes an aperture 631 into which extends a movable part of the
substance supply unit 620, such that, with actuating movement of the
substance supply unit 620, the effective area of the flow channel between
the inlet 625 and the outlet 627 has a predetermined profile over the

duration of the actuating movement of the substance supply unit 620.

In this embodiment the flow regulator 629 provides substantially for closure
of the flow channel between the inlet 625 and the outlet 627 at the end of
the end of the actuating movement (stroke) of the substance supply unit
620.



In this embodiment the body member 921 includes a tubular section 935 which provides substantially
for a sealing fit with the substance-containing chamber 951 and thereby prevents the escape of an
exhalation %H%%%&%gtzh the actuating aperture 923. The nosepiece 917 com%rises a body member
941 which defines an outer sealing surface 943 for providing a sealing fit beti Dﬁﬁ%'ﬁggepiece 917
and a nasal cavity of the subject, and an inner deligery channel 945, which is in selective fluid
communication with the mouthpiece 919 such that an air flow is selectively delivered into and through
the nasal airyyay,Qqf IR G edalal t bj hrou e mouythpiece 919, and an outlet
- 41 - unit 94Y7Yﬁoar9dgﬂ\€ee§#r%%bstance intﬁh?ﬁgfgﬁgi#v%gygﬁﬁgggﬁ)jg%{t%v ic Vi'§%is§63ed within

the delivery PREHREFO25T OB AMY ERTeREinesseenUHiEdN R L 6RpRcesth moutletoadB for delivering
substance tosthenpasa airwRy ehtherswliest: adhis pHbadimenisiheagzsia 949 is disposed in the

delivery channel 945 co-axially with the same, Irgthis embodiment the nozzle 949 is configured to
provide an a&r88 sﬂﬂ'&g ' ﬁ%l?éﬁﬂ?ﬁ\i% EmbbdirmetecHRMHE dRfvelirei wIgma, sidhzzle 949

could be corffigurenktmdeliver a liquid jet as a column of liquid. In a preferred embodiment the distal
end of the outlet unit 947 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. In this

embodimentithé g rrrREBeppIhenitB2INe & burisiudieswhitkboempestisa §35stenick-containing

chamber 95qa:\egbiaesw@&am%e’%amﬁjaﬁtcmadtﬁét%nﬂ;%tféﬂ%Iﬁer;ﬂaﬁﬁ%ﬁ%%%ﬁn@em%%‘P%ﬁ%@g 915 as the
actuating paréfce)éf‘%%? substance supply unit 920, and a mechanical d€livery pump 953 which is

actuatable, RGTELB AT freRb Rt EXDBREINRPERAMbE oS g She R¢iHBEBtAtive position,
as illustratechpeRigtees 20(c), to an actuated position, as illustrated in Figure 10(d), such as to deliver a
metered dose of substance from the substance-containing chamber 951 to the outlet unit 947 and from
the nozzle outlet 949 thereof, here as an aerosol spray. In this embodiment the substance-containing
chamber 95T if¢Tad8s HUdtREparflows Arefées hectgyad, ypideiicesfenaagvifioh is Gomfigured such

as to close thejalc925f thakady pamaes RRLWARN the SHRSIRAGESLPRYY Yt 8?}%%#'“ the
inoperative or rest configuration, with the position of the body &%r%t 955 being located by the guides

929, 929, asS GBI R Y (B estihsEanerprEbaht a0 f Braia feguiateugh the

nosepiece 9&Z%mwhich provides for a 50% reduction in the effective area of the flow
channel at the end of actuating movement of the substance supply unit 620,

and (II1) no flow regulation, for exhalation air flows of a 2 second duration.

The nosepiece 617 comprises a body member 641 which defines an outer
sealing surface 643 for providing a sealing fit between the nosepiece 617
and a nasal cavity of the subject, and an inner delivery channel 645, which
is in selective fluid communication with the mouthpiece 619 such that an air
flow is selectively delivered into and through the nasal airway of the subject
on exhalation by the subject through the mouthpiece 619, and an outlet
unit 647 for delivering substance into the nasal airway of the subject, which
is disposed within the delivery channel 645,

In this embodiment the outlet unit 647 comprises a nozzle 649 for delivering
substance to the nasal airway of the subject. In this embodiment the nozzie
649 is disposed in the delivery channel 645 co-axially with the same. In this

embodiment the nozzle 649 is configured to provide an aerosol spray. In an



- 42 - exhalation by the subject into the mouthpiece 919, and open the inlet 925 of the body member
921 when the substance supply unit 920 is in the actuated configuration, as illustrated in Figure 10(d),
such as to provide for an air flow, in this embodiment in the form of a burst of air, through the
nosepiece 9Y P i Eously with actuation of the substance supply unifSPEBHMR&ETbodiment the
mechanical delivery pump 953 is a liquid delivery pump for delivering a metered dose of substance,
but in an alternative embodiment the mechanical delivery pump 953 could be a powder delivery pump,

which delivers, red doses of a powdered substance on. actyation thereof, In this embodiment the
substance supp ;/% %eﬂﬁ%sﬁﬂ?%og ‘MU ti-'d\eoés[’:t ﬁ%i? Lé)'rV 8(ra¥i\?§rﬁ1 %”fﬁufﬁﬁffﬁ%eféﬁe?%%?eof substance

in successivEUSiBesoisetstivas.dharidieiraatiyedumbodifmientithe substance supply unit 920 could
be a single-dose unit for delivering a single metered dose of substance or a duo-dose unit for
delivering two metered doses of substance in two successive delivery operations. In another

alternative eMId@FRETSRecsuBREREE St RitiAl IZb Yotne evlirrideintdy isowadigdetivery unit which

delivers metesedxtenasatfiaastbstange: as@ @iepowser fAnastvation thereef. I yetanather
alternative err}ggdigg)?ntfthe sul%statg%e supply unit 920 could_com%]ie:e a nebulizer which delivers
b EncE "8S ar a8fbsB élBPéS; OnFtuitiGnHiferdotal cavity of the

metered dos%s o‘?ra Substance, a
subject.

In this embodiment the substance supply unit 620 is a pump unit, which
comprises a substance-containing chamber 651 which contains substance
and extends from the aperture 623 in the housing 615 as the actuating part
of the substance supply unit 620, and a mechanical delivery pump 653
which is actuatable, here by depression of the substance-containing
chamber 651 from an inoperative position, as illustrated in Figure 7(a)}, to
an actuated position, as illustrated in Figure 7(b), such as to deliver a
metered dose of substance from the substance-containing chamber 651 to
the outlet unit 647 and from the nozzle outlet 649 thereof, here as an

aerosol spray.

In this embodiment the substance-containing chamber 651 inciudes a body
part 655, here a head part, which is configured such as to close the inlet
625 of the body member 621 when the substance supply unit 620 is in the
inoperative or rest configuration, as illustrated in Figure 7(a), such as
substantially to prevent the delivery of an air flow through the nosepiece
617 on exhalation by the subject into the mouthpiece 619, and open the
inlet 625 of the body member 621 when the substance supply unit 620 is in
the actuated configuration, as illustrated in Figure 7(b), such as to provide
for an air flow, in this embodiment in the form of a burst of air, through the
nosepiece 617 simultaneously with actuation of the substance supply unit
620. As described above, the body part 655 also functions with the flow

regulator 629 to alter the flow characteristics of the exhaled air flow, in this



- 43 - preferably a hydrofluoroalkane (HFA) propellant or the like, containing substance, either as a
suspension or solution, Figures 11(a) and (b) illustrate a manually-actuated nasal delivery device in
accordance with a tenth embodiment of the present invention. This embodiment is very similar to the
ninth-descriBed @RBHifent, and thus, in order to avoid unnecessary dupfic&BHEYWaLEription, only
the differences will be described in detail, with likggeference signs designating like reference parts.
This embodiment differs in further comprising a latch mechanism 963, which is operable between a

closed, i”Op@FﬁHMSiﬁPéﬂ'kg‘é[?J&‘%HnﬂéiiH“%rac'i89é”tﬁ@W&«uﬂ%nH‘eWBWHB‘é & viq[eci)§ i{]%)erative, and

an open, operative configuration, as illustrated in Figure in‘which the substance supply unit 920
is actuatableSUPRERREEHS HINAHIENS 26 3 Bif prisE3 te daten figeias®no67 which is movably coupled, in
this embodiment slideably-coupled, to the body member 921, and a biasing element 969, in this
embodiment a resilient element, which acts to bias the latch member 967 to a closed, inoperative

position, in this BHSHEHRAHTE inHY BESHBRIEL fBlseRe P ghrs 15 )'9HiA ®&MREA mechanism
963 being operateddy tiexhatationrateath ofithe ibeaidoamayetibe lateihmgmhenpf&’ to an open,
operative posijtiQn,.in.thi bodi n outer position inst the,. bias of the biasing element 969,
as iIIustratedé fﬁ%gﬁ‘ﬂi%@ vﬁlgﬁggé{r%ié&é\é L'&t%unr%? t%%%sﬁggi%n%% gLPpopvf’yC%‘hﬁ?éﬁ I this
embodimenPie Patiéi igfe bl a6 7eeieindseese pision eievdened ALbghiclréselidetibhyidisposed in a
piston bore @{3-udyich is fluidly connected to the mouthpiece 919, such that an exhalation pressure
acts on the piston element 971 to move the latch member 967 to the operative position - 44 -

In this embodiment the substance supply unit 620 is 2 multi-dose unit for
delivering a plurality of metered doses of substance in successive delivery

operations,

In an alternative embodiment the substance supply unit 620 coQid be 2
single-dose unit for delivering a single metered dose of substance or a duo-
dose unit for delivering two metered doses of substance in two successive

delivery operations.

In another alternative embodiment the substance supply unit 620 could
comprise a dry powder delivery unit which delivers metered doses of a

substance, as a dry powder, on actuation thereof.

In yet another alternative embodiment the substance supply unit 620 could
comprise a nebulizer which delivers metered doses of a substance, as an

aerosol spray, on actuation thereof.

In still another alternative embodiment the substance supply unit 620 could
comprise an aerosol canister for delivering metered volumes of a propellant,
preferably a hydrofluorcalkane (MFA) propeflant or the like, containing

substance, either as a suspension or solution.



against the bias of the biasing element 969, and a detent 975 which acts to engage a counterpart
detent 977 of the substance supply unit 920 and prevent actuation of the same when the latch member
967 isin the\%l(())s[(;:'e% Position, and is moved out of engagement with the counterpart detent 977 of the
substance sUpPPR UAT920 to allow actuation of the same when the latch FHeHBRISRHI3Th the
operative position. With this configuration, for sg lgag_as the subject is exhaling through the
mouthpiece 919 sufficiently to displace the latch member 967 to the open position, the substance
supply unit 920 is actyatable. In this embodiment the latch mechanism 963 is configured such as to
require the gil é&ae%o%t%fg ?)?egj téﬁr%?r%agepFesngﬁ?gaaﬁyt—l%%aﬁﬂd?éég'99[@’%’(?%&/%"{?% Yatch member
967 to the opIGRIV@PEsIBh. an HEhirayidadirentatheaticrs enpiaventashand closure of the velum
of the subject is ensured prior to actuation of the substance supply unit 920. Figures 12(a) and (b)
illustrate a manually-actuated nasal delivery device in accordance with an eleventh embodiment of the
present inverltish STHE UMBBHIRERTE FER@inifafhe faeTitededbeatearebsisodienensgrand thus, in

order to avoichusnecessasy duphoaiion eiresssntoronbs s difierenseswihbeAgsarbed in detail,
with like refe(rﬁ;gge signs dﬁsg%n ting like reference parts. This embodiment dih"ers_ in further comprising
a latch mechanisﬁrﬁ%é,v\‘f\; iC ig%sp& B Beiedn WiHoUka, RHEPSR & BBRfRRAEABHDES illustrated in

Figure 12(a)}ike wiiieretive gevise is inoperative, and an open, operative configuration, as illustrated in
Figure 12(b), in which the substance supply unit 920 is actuatable. - 45 - The latch mechanism 983
comprises a latch member 987 which is movably coupled, in this embodiment flexibly-coupled, to the
body membel 62 EMhRs BRI EES S InticaliveRttbes-antic ik B kivaeriseBRcin 31iE embodiment

in the form of adresdienselepiess, hiese @r@iaph@g@weiga&wy 1B lRich elepiapt 988 and is
fluidly conneﬁgedg&%i%gnrgout%ce 919, with the flexible element 989 acting to bias the latch element

988 to a closed, Moparative P ot sBmbibaitin @l ndepostotha LM aRifgn Figure
12(a), and théokitshanbclamistmdd83 being operated by the exhalation breath of the subject to move
the latch element 988 to an open, operative position, in this embodiment an outer position, against the

bias of the flexible element 989, as illustrated in Figure 12(b), which permits actuation of the substance
supply unit ggpthis embodiment the pMDI is actuated by manual downward depression

of the base of the canister. In an alternative embodiment the device could
include & side-actuating mechanism, which provides for actuation of the
pMDI through application of a lateral actuating force relative to the axis of
substance delivery. This mechanism can, for example, take the form of one
or more pivoted elements which, when depressed laterally, bias the canister
downwardly. In one embodiment the pivoted element couid provide a cap
which protects the nosepiece 317 and/or the mouthpiece 319 in the closed
configuration and be moved to an operative position to allow for actuation of
the substance supply unit 320.

Figures 10(a) to (d) illustrate a manually-actuated nasal delivery device in

accordance with a ninth embodiment of the present invention,

The delivery device comprises a housing 915, in this embodiment formed
from two half shells 915a, 915b, a nosepiece 917 for fitting in a nasal cavity
of a subject, a mouthpiece 919 into which the subject in use exhales, such
as to enable deiivery of an air flow into and through the nasal airway of the

subject on exhalation by the subject through the mouthpiece 919, and a



In this embodiment the latch element 988 includes a detent 991 which acts to engage a counterpart
detent 993 of the substance supply unit 920 and prevent actuation of the same when the latch member

987 isinth ition, and is moved out of engagement with the ¢ r z@? t 993 of the
substance ?J&pbg?y(% g/rﬁggjéo to allow actuation of the same when the latch %nléje:[lr@{)}%?@ ';‘lgl}n the
operative position. With this configuration, for so kg as the subject is exhaling through the

mouthpiece 919 sufficiently to displace the latch member 987 to the open position, the substance

supply unit 920 lsaclualahle, Iihis ambadinent e pleh Birehanism B8R s configyrrd such as to

require the generation of a predetermined pressure at the mouthpiece 919 to move the latch member
987 to the o F&l‘?\/@%@éﬁﬁiﬂ?ﬂ@ffﬁ%@/\%&ﬁJﬁﬁdvertent actuation is prevented and closure of the velum
of the subject is ensured prior to actuation of the substance supply unit 920. The nasal delivery

devices of t resent invention provides for delivery to,the glfactory region, whjch region is located in
the superior gi PEriiNe %%\%J%%Wﬁ@ Arfd Pé’ﬁlryeéﬁlﬁfgtfﬁre §t%|§/’ rdyib '%vﬁQ?EQd|§758§sﬂ:§Ie to - 46 -
circumvent thiehimtd-to:budén bartien (BBB) aretenableheosniainieaticn ppith trét Garelznosgpinal fluid
(CSF) and th\‘?cm!—;l}- an aperture 823 at one end thereof, through which projects an

actuating part of the substance supply unit 920, in this embodiment as

defined by a base of a substance-containing chamber 951.

The body member 921 further includes an iniet 925 which is in fluid
communication with the mouthpiece 919, and an outlet 927 which is in fluid

communication with the nosepiece 917.

In this embodiment the body member 921 further includes at least one,
here first and second guides 929, 929 on an inner peripheral surface
thereof, which act to fix the position of the substance supply unit 920, here
by engagement with a body part 955 thereof, when in the inoperative
position, such as to ensure that the inlet 925 is closed by the substance

supply unit 920 when in the inoperative position.

in this embodiment the body member 921 includes a tubular section 935
which provides substantially for a sealing fit with the substance-containing
chamber 851 and thereby prevents the escape of an exhalation air flow

through the actuating aperture 923.

The nosepiece 917 comprises a body member 941 which defines an outer
sealing surface 543 for providing a sealing fit between the nosepiece 917
and a nasal cavity of the subject, and an inner delivery channel 945, which
is in selective fluid communication with the mouthpiece 919 such that an air
ﬂow is selectively delivered into and through the nasal airway of the subject

on exhalation by the subject through the mouthpiece 919, and an outlet



The substances delivery by the nasal delivery devices include: Angiotensin antagonists; Angioter_lsin
(AT) Il receptor antagonists, also known as angiotensin receptor blockers, AT1 receptor antagonists
and sartans, which include losartan (sold as Cozaar (RTM) by Merck & Co); Angiotensin-converting
enzyme (AC.?:ZPi%%]i /(l}t%rls-[?Glycine receptor antagonists; Anti-histamines, iR ﬁ%ﬂfgfo%xﬂjselective
antihistamines, such as dimebon (2,3,4,5-tetrahydrp-2,8-dimethy1-5-[2-(6-met_hyl
3-pyridinyl)ethyl]-1Hpyrido[4,3-bjindole provided as the dichloride salt); Morphine; Glycogen synthase

kinase 3 (Gl ihibgerseehding ibsied iz alols LRlpydpougs aadiselpsed I
US-A-7300943 and US-A7300944, the contents of which are herein mcorporat]e y ref:erence,
substituted 45aHFRGFES WiltHE /50 GEEVEIYFRBRAMMES Bs disclosed in US-A7202245, the content of

which is herein incorporated by reference, pyrimidine and pyridine derivatives as disclosed in
US-A-6417185, US-A6489344, US-A-7037918, US-A-7045519 and US-2006/0089369, the contents of
which are he imﬁc%%’g {88’6¢P§f8#ﬁ%€‘f@ﬁ§ﬁ{fhmpﬂses a nozzle 949 for delivering

substance to the nasal airway of the subject. In this embodiment the nozzie
949 is disposed in the delivery channel 945 co-axially with the same. In this
embodiment the nozzle 949 is configured to provide an aerosol spray. In an
alternative embodiment, for the delivery of a liquid, the nozzle 949 could be

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

In a preferred embodiment the distal end of the outlet unit 947 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.

In this embodiment the substance supply unit 920 is a pump unit, which
comprises a substance-containing chamber 951 which contains substance
and extends from the aperture 923 in the housing 915 as the actuating part
of the substance supply unit 920, and a mechanical delivery pump 953
which is actuatable, here by depression of the substance-containing
chamber 951 from an inoperative position, as illustrated in Figure 10{c), to
an actuated position, as iliustrated in Figure 10(d), such as to deliver a
metered dose of substance from the substance-containing chamber 951 to
the outiet unit 947 and from the nozzie outlet 949 thereof, here as an

aerosol spray.

In this embodiment the substance-containing chamber 951 includes a body
part 955, here a head part, typically a ferrule, which is configured such as to
close the inlet 925 of the body member 921 when the substance supply unit
920 is in the inoperative or rest configuration, with the position of thé body
part 955 being located by the guides 929, 929, as illustrated in Figure 10(c),

such as to prevent the delivery of an air flow through the nosepiece 917 on



- 47 - Tumor necrosis factor (TNF) blockers, including etanercept (sold as ENBREL (RTM) by Wyeth),
infliximab (sold as REMICADE (RTM) by Centocor, Inc.) and adalimumab (sold as HUMIRA (RIM) by
Abbott Laboratories): Oxytocin for the treatment of neurological diseases and conditions, including
neurodegen‘e)‘r%ﬁ?/%?’r i‘é‘é%es and conditions, including Alzheimer's diseaféf%%ﬁﬂ?ﬁ?disease,
Parkinson's disease, dementia and stroke, bi-polagdisorder, diabetes, schizophrenia, depression,
anxiety, hair loss, cancer, obesity, atherosclerotic cardiovascular disease, essential hypertension,

polycystic ovany-3yngFOBIE (YGRS XhlShemin, RaResially ferefialdsehemia, fjapmatic brain injury,

immunodeficiency, autism, sexual dysfunction, regulation of maternal behaviour, regulation of female

sexual beha@fotrerdfisl4titf BitpaI SeiarBeHiRisHRS @GRt PBIVsHEl BaRaidoli, iheluding
regulation obmalgrendiemale-aaeressiMsBrometinorrasial 10es)o:dAckidingseighregognition and
pair bonding_é romﬁir&g{learni_ng, ro oting memory, suppression of fever, and by way of pain relief,
such as in 8 t@htHR i 8t BPsR %Wﬁ ﬁwf‘}oﬁfh(?xg?ﬁ'ae?ﬁnacﬁHE%r PardntheaRgly fewill be
understood thegeheqredtnt seitiondiadybedthdestrived initsharefesstd rembadigientsiand can be
modified in gaRy different ways without departing from the scope of the invention as defined by the
appended claims. In one alternative embodiment the mouthpiece of the above-described devices can
be movable, either through a flexible or hinged connection, such as to allow the relationship between

the mouthpiggerarddhmpasRRIRCEAE HR atiunad daitaimsRiRpge sratationalipositiRand length, in
dependence of thefanatomy of the s%%ect. - 48 - In other embodiments the above-described devices

can be modffied 8085 BUXLEFFURREIE R EOPEp SEFHPRORISS cotfiglirafiondbfnatise
embodimentcandimeonfigaretsuntias tiebedockedrip tEscodapsed arfoldedrcaafigeration and

thereby pre\ﬁm, cqifsatal,on Wnintenti tion._These embadiments can also be configured to
close the mouth&éce In the {‘IOIVL%}ed og%%%zép%%%%oﬁﬁSu?gﬁvon%rgﬁpc ugé%)nﬁ?e\o/@n?%%agﬁﬂy of foreign
matter into tHeedeices.

In this embodiment the substance supply unit 920 is a multi-dose unit for
delivering a plurality of metered doses of substance in successive delivery

operations.

In an alternative embodiment the substance supply unit 920 could be &
single-dose unit for delivering a single metered dose of substance or a duo-
dose unit for delivering two metered doses of substance in two successive

delivery operations.

In another alternative embodiment the substance supply unit 920 could
comprise a dry powder delivery unit which delivers metered doses of a

substance, as a dry powder, on actuation thereof.

In yet another alternative embodiment the substance supply unit 920 could
comprise a nebulizer which delivers metered doses of a substance, as an

aerosol spray, on actuation thereof.

In still another alternative embodiment the substance supply unit 920 couid

comprise an aerosol canister for delivering metered voiumes of a propeliant,



In preferred embodiments the delivery devices are configured to deliver substance through one nostril
of a subject at such a pressure as to flow around the posterior margin of the nasal septum and out of
the other nastril of the subject, thereby achieving bi-directional delivery through the nasal cavities as
disclosed in W3 K26H67051672. In alternative embodiments the deliver)? GEGER L configured
to deliver substance at a reduced pressure which4g not sufficient to achieve bi-directional delivery
through the nasal cavities. Such embodiments are still advantageous as compared to known delivery

devices in pigdAinghior ¥eluprigsdreARrReindsaPasAliaRbiaing [rgrled deliyfy particularly

when certain regions of the nasal cavity are obstructed by cuff members. In another embodiment the
present inveRtiBrF 2Nty <LiHi G oh SHERRIT ENITE Sabstance to be delivered, for example, in the
re-constitution of drug products at point-of-care settings. The substance components can be

liquid/liquid, powder/liquid or po /powder. Typical applications include the re-constitution of
lypophilized g’% %%&ﬁ}&i.aﬁ%&\ggsﬁggg?%a %;ﬂﬂ%iﬁ%%%'ﬁﬁ%% SiGifitation of the
second-desariiveddemtzodiitie attentiviiotbtiirsabstafnide: gortadningedstiolber 151 comprises first and

second chambers 1001, 1003 which each contain a respective substance component Sl, 52, and a

frangible member 1005, here in the form of a membrane, which normally separates the first and
second chamBEr<THTdinTRIE, igs TRiEteifatan Fgtire 1818)dpsriibeh embodirsien alews for

re-constitutian @, the ssrastanee SAMPaNAsSiady QUYIRVIES R K- CanstibiRe subsiange S, as
illustrated in Figure 1%bgﬁ[or delive%?{ by the delivery device. In this embodiment the frangible member
1005 is conffgthéS% e BroRENAF APt AR otrEt h LI SHEER /3 Bre e BRT e idining
chamber 15likinrafeadternataresembodiment one of the first and second chambers 1001, 1003 could
include a loose element which is configured to rupture the frangible member 1005 on shaking the
substance-containing chamber 151. Figures 14(a) and (b) illustrate another embodiment, again as a
modification OFtherseedhoeaéséifises iarfibsapneptnRTIWAR R thecsubsterreisrortaming etiamber 151

comprises fifst gnet-ssromdahaspbarsHald, 1A 3amuich cashreRRAIBA respactive substance

component 51, 52, a?]? frangible member 1015, here in the form of a membrane, which normally
separates the 15 ah @106'?‘1 SnbRFs 49152 1918°REAEYE atBRINIRGRRE L 4LRE R Svhen broken
allows for reccorfistitaitrrofah elsusbsitnt éncbppenantddlirdb vtaqgiravid s abegarsttiied substance S,
as iIIustratquthégwgfJaAtQQ)atfg&gglivery by the delivery device. In this embodiment the housing 115
includes a rupturing element 1021 which is configured to rupture the frangible member 1015 on fitting
the substance-containing chamber 151 to the housing 115. In an alternative embodiment the rupturing

element 102freoldebReuevifdeshypartsinesdelyesy pPumphbarltawhighitheisuhsiange-containing
chamber 152 31860 i 9 EmBsdiment DRSS VAL BodyPmeniber 921,
and a biasing element 969, in this embodiment a resilient element, which
acts to bias the latch member 967 to a ciosed, inoperative position, in this
embodiment an inner position, as illustrated in Figure 11(a), with the latch
mechanism 963 being operated by the exhalation breath of the subject to
move the latch member 967 to an open, operative position, in this
embodiment an outer position, against the bias of the biasing element 969,
as illustrated in Figure 11(b), wlhich permits actuation of the substance

supply unit 920,

In this embodiment the latch member 957 comprises a piston element 971
which is slideably disposed in a piston bore 973 which is fluidly connected to
the mouthpiece 919, such that an exhalation pressure acts on the piston

element 971 to move the latch member 967 to the operative position



In an alternative embodiment the rupturing element 1021 could be provided by a manually-actuable
element, such as a button, which is manually operated to rupture the frangible member 1015. In one

embodime%t(l)]%@%g uy-actuable element can be configured to be opelggtle;e}%@g/&%gi;ging of the
substance-containing chamber 151. In another embodiment the - 50 - manually-actuable element can

be configured to be operated when the substancd<4ontaining chamber 151 is fitted in the housing 115.
It will be understood that, although these embodiments relating to the reconstitution of the delivered

substance haysheamdesstibedias mogdficationsaf tie abavesdeserikesysarang epkogiment, the
described modifications have eguaﬂplicaﬂon to the other-described embodiments. In another

modification® 8 ¢RIk ery YEG HRgfude ArPindledibsiRRSs SHPalaibi EéflieddCvisual
indicator, fopexamplactassthistleforhpopr o belleartHer aravidiagnaarirdivatan ehéhelestablishment of a

suitable pressurg at the mouthpiece 13, 19,219,319, 41 9, 619, 919 prior to tion of the
devices. 1 AT oS oA oL e det Shagbrmat A g e 8 A e,
tactile or visolthwligshstaforeesapniievaivhritidoepop-astvalison ofofereddiagrdreditation following

actuation of thedevichs=ba y &l fHthemadification, e delivery devices could include a

breath-actuated flow regulator. In the above-described embodiments the nosepiece 17, 117, 217, 317,
417,517, 617, 917 has a tapered, asymmetrical configuration. Other symmetrical configurations could
equally be employri, tanggamplonligsotovahgr siretlarssiigpe. is exhaling through the

mouthpiece 919 sufficiently to displace the latch member 267 to the open

position, the substance supply unit 920 is actuatable,

In this embodiment the latch mechanism 963 is configured such as to
require the generation of a predetermined pressure at the mouthpiece 919
to move the latch member 967 to the operative position. In this way,
inadvertent actuation is prevented and closure of the velum of the subject is

ensured prior to actuation of the substance supply unit 920.

Figures 12(a) and (b) Hiustrate a manualiy-actuated nasal delivery device in

accordance with an eleventh embodiment of the present invention.

This embodiment is very similar to the ninth-described 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 reference parts.

This embodiment differs in further comprising a latch mechanism 983, which
is operable between a closed, inoperative configuration, as illustrated in
Figure 12{(a), in which the device is inoperative, and an open, operative
configuration, as illustrated in Figure 12(b), in which the substance supply
unit 920 is actuatable.



A particular advantage of symmetrical configurations is that the delivery device can be used in an
orient which allows the mouthpiece 19, 119, 219, 319, 419, 519, 619, 919 to be exposed and an air

flow dellver%gobga@r/}%%]@r person, typically through a tube attached to the lat}%ole e 19, 119, 219,

319, 419,5 with a virus and bacterial filter. This functionalityPa Owe Tor 3(]ssgmith

unconscious or unco-operative subjects, such as#ubjects - 51 - with trauma, for example, subjects
involved in accidents or suffering from epilepsy. Another advantage of symmetrical configurations is

that the nosepieqs:d rddh 2AEn3bBa4ddmakde 617947 camhrasatediaaliawfor g ength and

configuration of the device to be altered in order to accommodate differently-sized noses. Further, in

the above-d&8ERIESH EnibbuRmRRe TGS S G Fo221ec itetgredy AT AU AT, 647, 947
can be flushcahsshstantiallyfiishandthdhe tgaef thednasepieasid 7 elekheRd 79847, kil hnpl7, 617, 947,
such as to faciIii‘?L'Jatgchlea;cni!rggt fet nozz}e outlet.47 147, 247, %47 447,547, 647, 947. Some
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substances 8&”1?1 ﬁea{veeaepo& sa %réw n%zzle ou
include stercidsuspehiora orhick eave epstidépbsidy|wensityst inrttier modification, the delivery

devices couljge madified 4o InWdemeHtiecss Y 18 213 1A 9. AL A% 81 in the form of
flexible tubular elements. - 52 -
closed, inoperative position, in this embodiment an inner position, as

illustrated in Figure 12(a), and the latch mechanism 983 being operated by
the exhalation breath of the subject to move the latch element 988 to an
open, operative position, in this embodiment an outer position, against the
bias of the flexibie element 989, as illustrated in Figure 12(b), which permits
actuation of the substance supply unit 920,

In this embodiment the latch element 988 includes a detent 991 which acts
to engage a counterpart detent 953 of the substance supply unit 920 and
prevent actuation of the same when the latch member 987 is in the closed
position, and is moved out of engagement with the counterpart detent 993
of the substance supply unit 920 to allow actuation of the same when the

fatch member 987 is in the operative position.

With this configuration, for so long as the subject is exhaling through the
mouthpiece 919 sufficientiy to displace the latch member 987 to the open
position, the substance supply unit 920 is actuatable. '

In this embodiment the latch mechanism 983 is configured such as to
require the generation of a predetermined pressure at the mouthpiece 919
to move the latch member 987 to the operative position. In this way,
inadvertent actuation is prevented and ciosure of the velum of the subject is

ensured prior to actuation of the substance supply unit 920,

The nasal delivery devices of the present invention provides for delivery to
the olfactory region, which region is located in the superior region of the

nasal cavities and represents the only region where it is possible to



CLAIMS 1.A nasal delivery device for delivering substance to a nasal airway of a subject, comprising:
a mouthpiece through which the subject in use exhales to cause closure of the oropharyngeal velum of
the subject; iece for fitting to a nostril of a subject, the nosepiece including a nozzle through
which subst%{c}:(égl@?ié?ﬂgze delivered to the nasal airway; and a manuaIIy-g&aﬁgﬁggsg’ﬂﬁggance supply
unit for delivering - 46 -

circumvent the bilood-to-brain barrier (BBB) and enable communication with
the cerebrospinal fluid (CSF) and the brain.

The substances delivery by the nasal delivery devices include:
Angiotensin antagonists;

Angiotensin (AT) II receptor antagonists, also known as angiotensin
receptor blockers, AT1 receptor antagonists and sartans, which include
losartan (sold as Cozaar (RTM) by Merck & Co);

Angiotensin-converting enzyme (ACE) inhibitors;
Glycine receptor antagonists;

Anti-histamines, in particular non-selective antihistamines, such as dimebon
(2,3,4,5-tetrahydro-2,8-dimethyl-5-[2-(6-methy! 3-pyridinylethyl}-1H-
pyrido[4,3-b]indole provided as the dichloride salt);

Morphine;

Glycogen synthase kinase 3 (GSK3) inhibitors, including substituted
pyrazolo[3,4-b]pyridin-6-ones as disclosed in US-A-7300943 and US-A-
7300944, the contents of which are herein incorporated by reference,
substituted 4-amino[1,2,4)triazolo{4,3-a]quinoxalines as disclosed in US-A-
7202245, the content of which is herein incorporated by reference,
pyrimidine and pyridine derivatives as disclosed in US-A-6417185, US-A-
6489344, US-A-7037918, US-A-7045519 and US-2006/0089369, the

contents of which are herein incorporated by reference, and lithium;



substance through the nozzle of the nosepiece, wherein the substance supply unit comprises a_body
part which is movable from a first, rest position to a second, actuated position on manual actuathn of
the substan%os%,?géyéyl%t; and a body member which receives the substa{}r&cegsé%g%un% wherein the

o . T ) 03
body member in s an inlet which is in fluid communication with the mou%plece &hd'an outlet

which is in fluid communication with the nosepigecgy _ wherein the inlet of the body member is
opened when the body part of the substance supply unit is moved to the actuated position, thereby

providing forﬁr}n%'lt ﬂ‘%\(/:vrér%{g Ll!gc: %?e(?ﬁé?%%%%g%‘? qg%%%?nugs Igt\évrlwtgrcept (sold as ENBREL
(RTM) by Wyeth), infliximab (sold as REMICADE (RTM) by Centocor, Inc.)
and adalimumab (sold as HUMIRA (RTM) by Abbott Laboratories);

Oxytocin

for the treatment of neurological diseases and conditions, i'ncluding
neurodegenerative diseases and conditions, inciuding Alzheimer’s disease,
Huntington's disease, Parkinson's disease, dementia and stroke, bi-polar
disorder, diabetes, schizophrenia, depression, anxiety, hair loss, cancer,
obesity, atheresclerotic cardiovascular disease, essential hypertension,
polycystic ovary syndrome, syndrome X, ischemia, especially cerebral
ischemia, traumatic brain injury, immunodeficiency, autism, sexua
dysfunction, regulation of maternal behaviour, reguiation of female sexuai
behaviour, regulation of male sexual behaviour, regulation of social
behaviour, including regutation of male and female aggression, promaoting
social memory, including social recognition and pair bonding, promoting
learning, promoting memory, suppression of fever, and by way of pain
relief, such as in the treatment of breakthrough pain, for example, in cancer

patients.

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

appended ciaims.

In one alternative embodiment the mouthpiece of the above-described
devices can be movabie, either through a flexible or hinged connection, such
és to allow the relationship between the mouthpiece and the nosepiece to
be adjusted, in terms of angle, rotational position and length, in dependence

of the anatomy of the subject.



manual actuation of the substance supply unit. 2.A nasal delivery device for delivering substance to a
nasal airway of a subject, comprising: a mouthpiece through which the subject in use exhales to cause

closure of the oropharyngeal velum of the subject; a nosepiece for fitting to a nostril of a subject, the
nosepiece ix%?u&%éﬂé“y%gzzle through which substance is in use delivered 10 e RALY ngﬁway; a

manually-actuatable substance supply unit for deljgering

In other embodiments the above-described devices can be modified so as to
be configurable to a collapsed or folded configuration, and these
embodiments can be configured such as to be locked in the collapsed or
foided configuration and thereby prevent accidental or unintentional
actuation.  These embodiments can also be configured to close the
mouthpiece in the folded or collapsed configuration, such as to prevent the

entry of foreign matter into the devices.

In preferred embodiments the delivery devices are configured to deliver
substance through one nostril of a subject at such & pressure as to flow
around the posterior margin of the nasal septum and out of the other nostril
of the subject, thereby achieving bi-directional delivery through the nasal
cavities as disclosed in WO-A-2000/051672. In alternative embodiments
the delivery device could be configured to deliver substance at a reduced
pressure which is not sufficient to achieve bi-directional delivery through the
nasal cavities. Such embodiments are still advantageous as compared to
known delivery devices in providing for velum closure and being capable of
achieving targeted delivery, particularly when certain regions of the nasal

cavity are obstructed by cuff members.

In another embodiment the present invention aliows for re-constitution of
the substance to be delivered, for example, in the re-constitution of drug
products at point-of-care settings. The substance components can be
liguid/iiquid, powder/liquid or powder/powder. Typical applications include
the re-constitution of lypophilized drug products.

Figures 13{a) and (b) illustrate one embodiment, as a modification of the
second-described embodiment, in which the substance-containing chamber
151 comprises first and second chambers 1001, 1003 which each contain a
respective substance component Sl, S2, and a frangible member 1005,
h_ere in the form of & membrane, which normally separates the first and

second chambers 1001, 1003, as illustrated in Figure 13(a), and when



substance through the nozzle of the nosepiece; and a latch mechanism which is operative between a
first, inoperative configuration in which the substance supply unit is inactuatable and a - 52a - second,
operative caonfiguration in which the substance supply unit is actuatable, wherein the latch mechanism
isa breath-ég‘@%’f)é)ﬂj?ﬁgéhanism which comprises a latch member which & HE¥HRSH Exhalation by
the subject between a first, inoperative position-ire@hich the substance supply unit is inactuatable and
a second, operative position in which the substance supply unit is actuatable. 3. The delivery device

of claim 1, fusthRegoaMRNEINGr re24RWGLIMBANBRIBM WhiCH i% CReaHMS Rehueay a fikst, inoperative

configuration in which the substance supply unit is inactuatable and a second, operative configuration
in which the BIB4Eh& SEipR) i iech SHRRERIES wheRSin v teaERrniachigyEen 1$ Bhrefth-operated
mechanism whiivl igobyptisesilaieh daerder which is movable on exhalation by the subject between a
first, inoperative position in which the substance supply unit is inactuatable and a second, operative
position in which the substance supply unit is actuatable. 4. The delivery device of claim 2 or 3,
wherein the Etdhigmechagddment the frangible member 1005 is configured to be broken

by application of a sudden shock to the substance-containing chamber 151.
In an alternative embodiment one of the first and second chambers 1001,
1003 could include & loose element which is configured to rupture the

frangible member 1005 on shaking the substance-containing chamber 151,

Figures 14(a) and (b) illustrate another embodiment, again as a
modification of the second-described embodiment, in which the substance-
containing chamber 151 comprises first and second chambers 1011, 1013
. which each contain a respective substance component S1, $2, and a
frangible member 1015, here in the form of a membrane, which normally
separates the first and second chambers 1011, 1013, as iliustrated in Figure
i4(a), and when broken allows for re-constitution of the substance
components 51, S2 to provide a re-constituied substance S, as illustrated in

Figure 14(b), for delivery by the delivery device.

In this embodiment the housing 115 includes a rupturing element 1021
which is configured to rupture the frangible member 1015 on fitting the
substance-containing chamber 151 fo the housing 115. In an alternative
embodiment the rupturing element 1021 could be provided by part of the
delivery pump 153 to which the substance-containing chamber 151 is fitted,
in one embodiment the dip tube of the delivery pump 153,

In an alternative embodiment the rupturing element 1021 could be provided
by a manually-actuabie element, such as a button, which is manually
operatéd to rupture the frangiblie member 1015, In one embodiment the
manually-actuable element can be configured to he operated prior to fitting

of the substance-containing chamber 151. In another embodiment the



comprises a biasing element for biasing the latch member to the inoperative position. 5. The delivery
device of any of claims 2 to 4, wherein the latch mechanism comprises an operative element which is

coupled to t'{k‘? I%ti member - 53 - and operated by the exhalation breath of the sub{’ect to move the

latch member to é[’%4r}gzrative position. 6. The delivery device of claim 5,%%%?3%% %%érative

element comprises an inflatable element which-issgxpanded on exhalation by the subject. 7. The
delivery device of any of claims 1 to 6, further comprising: a valve assembly which is fluidly connected

to the mouthpigce-ApcinedINseRierfaANERPYEDIB RESRRD A.CIosed Reafigraion, inphich there is

no fluid communication path between the mouthpiece and the nosepiece and an open configuration on
actuation of tHESABSERLEIGIHPK ThANEGEN a3 td firsAde thedrrarnBvi ¥arough the nosepiece on

actuation of the substance supply unit. 8. The delivery device of any of claims 1 to 6, further

comprising: @ floyy channel fluidly, connecting the nosepiece and the mouthpiece unit, whereby exhaled
air from an exhalatioh lﬁ?ggfﬁﬁgocﬁje %8?(93@?6‘1951% SHogEadknents reiating to the re-

constitution of the delivered substance have been described as modifications
of the above-described second embodiment, the described modifications

have eqgual application to the other-described embodiments.

In another modification, the delivery devices can include an indicator, such
as an audible, tactile or visual indicator, for example, a whistle or pop-up
balloon, for providing an indication of the establishment of a suitabie
pressure at the mouthpiece 19, 119, 219, 319, 419, 519, 619, 919 prior to

actuation of the devices.

In a further modification, the delivery devices can inciude an indicator, such
as an audible, tactile or visual indicator, for example, a whistle or pop-up

balloon, for providing an indication following actuation of the devices.

in a yet further modification, the delivery devices could include a breath-

actuated flow regulator.

In the above-described embodiments the nosepiece 17, 117, 217, 317, 417,
517, 617, 917 has a tapered, asymmetrical configuration, Other
symmetrical configurations could equally be employed, for example, tips of

oval or circular shape.

A particular advantage of symmetrical configurations is that the delivery
device can be used in an orient which allows the mouthpiece 19, 119, 219,
319, 419, 519, 619, 919 to be exposed and an air flow delivered by another
person, typically through a tube attached to the mouthpiece 19, 119, 219,
319, 419, 519, 619, 919 with a virus and bacterial filter. This functionality

aliows for use with unconscious or unco-operative subjects, such as subjects



9. The delivery device of any of claims 1 to 8, wherein the substance supply unit is configured to be
manually depressed by the subject. 10. The delivery device of any of claims 1 to 8, further comprising:
a loading mechanism which is operable to be primed with a loading force and manually actuated to
apply the Iom%/%@fé the substance supply unit, such as to actuate thE YA F e delivery
device of any of claims 1 to 10, wherein the substgnce supply unit comprises a substance-containing
chamber which provides a volume of substance for delivery by the delivery device. - 54 - 12. The
delivery device of claim 11 wherein the substance supply unit further comprises.a piston member
which is mova TetFS%W€é orth%xgir}btgfednsc%b %% ailﬁi%éec%%%gF?béag |ve0rra58§§e '%fs%%g}ance from the
substance-cepiigiparig chamber. 13. The delivery device of claim 12, wherein the piston member is
movable between a plurality of respective positions, such as to deliver a metered dose of substance
with each advance of the piston member between respective ones of the positions. 14. The delivery

device of clahfCIREWRARYEIHIHE HEDMTHHIEY iSTHEVEHME Pemtis g athEd)asrRifser Bhd one of the

piston memberzaned theshgdyamemer incudes a tagkoahighanaiudes ek seetiensygiich define each
of the respecti\ée Foiitions and t et&?ther of theHg)ir?on memf%e_r and the bodh%cmember includes a
follower whidh§s [CCAISY e Bad andtEstetPiPSuRLEEE R0 UAE) JPHfFTRENBERF Shositions on

actuation of diféepesttn-serdbersds. The delivery device of claim 14, wherein the substance supply unit
is a duo-dose pump unit, with the piston member being movable to two separate positions.

Further, in the above-described embodiments, the tip of the nozzie outlet

47, 147, 247, 347, 447, 547, 647, 947 can be flush or substantially flush

with the tip of the nosepiece 17, 117, 217, 317, 417, 517, 617, 947, such

as to facilitate cleaning of the nozzle outlet 47, 147, 247, 347, 447, 547,

647, 947. Some substances can leave deposits at the nozzie outlet 47, 147,

247, 347, 447, 547, 647, 947. Examples include steroid suspensions which

leave crystal deposits.

In a still yet further modification, the delivery devices could be modified to
include mouthpieces 19, 119, 216, 319, 419, 519, 619, 919 in the form of

flexible tubular elements.



16. Th_e delivery device of any of claims 11 to 15, wherein the substance-containing chamber
comprises first and second chambers which each separately contain a respective substance
component and provide for re-constitution of the 8&bstance components to provide a reconstituted
substance for delivery by the delivery device. 17. The delivery device of claim 16, wherein the
§ubstance-cc¢mnmg chamber further comprises a frangible member which normally separates the
first and second chambers and when ruptured provides - 55 - for re-constitution of the substance
components to provide a reconstituted substance for delivery by the deIive%device. 1§. The delivery

device of claifn 17, feahpbvaan sy e iRt RGOS 3‘1‘8&%\% QehEeWAIChE Sonfigured to
rupture the frangibjedt)emeriemitting the substance-containing chamber to the housing. 19. The

 delivery device of any of S}ﬁ\'gﬂ Cé% %%g&hwmﬂaﬁé%%aé%ymisnagow%m@é the delivery of

a’ mo
a powder substance. 20 ver vice of any of claims 1 to 18, wherein the substance su

- - ol 3 ' ! pply
unit provides ¢rsiirg @élW@r?r@Pﬁ%wa%ﬁﬁwﬁ%ﬁ%é’éT? PHEIGERvery device of claim 19 or 20, wherein

the substance is deliveygsbpead a&osgling to a nostril of a subject, the nosepiece
including a nozzie through which substance is in use delivered to the nasal
airway; and
a manually-actuatable substance supply unit for delivering
substance through the nozzle of the nosepiece, wherein the substance
supply unit comprises a body part which is movable from a first, rest
position to a second, actuated position on manual actuation of the
substance supply unit; and
a body member which receives the substance supply unit, wherein
the body member includes an inlet which is in fluid communication with
the mouthpiece and an outlet which is in fluid communication with the
nosepiece;
wherein the inlet of the body member is opened when the body part
of the substance supply unit is moved to the actuated position, thereby
providing for an air flow through the nosepiece simultaneously with

manual actuation of the substance supply unit.

2. A nasal delivery device for delivering substance to a nasal airway of
a subject, comprising:

a mouthpiéce through which the subject in use exhales to cause
closure of the oropharyngeal velum of the subject;

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;

a manually-actuatable substance .suppiy unit for delivering
substance through the nozzle of the nosepiece; and

a latch mechanism which is operative between a first, inoperative

configuration in which the substance supply unit is inactuatable and a



22. j’he delivery device of claim 19 or 20, wherein the substance is delivered as a jet. 23. The delivery
Qewce of any of claims 1 to 22, wherein the nosepiece includes a sealing member which provides for a
tight sggling fit with the nostril of the subject. 2251Ré delivery device of any of claims 1 to 23, further
comprising: a flow regulator which is configured, with actuating movement of the s%bstance supply

unit, to regulaesrsiv QrerasteristRANGHEIRR fidw WA M MENF prufier A naWPALatBI, 5t an exhalation
air fklnv¥ as d?&éﬁ%@ﬁﬁi@zﬁw%r&!ﬁ feseniacen@Gharhentdiveby atetice efatiinm2thamisrain the flow
regulator includes an a erture intq which extend V tof t ly unit, such
that, with actwgfﬁ?b ?ﬁg\%rﬁsig?}taorh Cg sﬂﬁgfﬁﬁgeﬁgﬁ%lﬁ?ﬁét?{he@ Qerf%gépg\%p gzzﬂb%payﬂow channel

to the nosepiads¢rsetyrede e firshalblensiahisconeritirnBtiAY e PR REPEHstance supply

unit. unit is inactuatable and a second, operative position in which the

substance supply unit is actuatable,

3. The delivery device of claim 1, further comprising:

a latch mechanism which is operative between a first, inoperative
configuration in which the substance supply unit is inactuatable and a
second, operative configuration in which the substance supply unit is
actuatable, wherein the latch mechanism is a breath-operated mechanism
which comprises a latch member which is movable on exhalation by the
subject between a first, inoperative position in which the substance supply
unit is inactuatable and a second, operative position in which the

substance supply unit is actuatable.

4, The delivery device of claim 2 or 3, wherein the latch mechanism
comprises a biasing element for biasing the latch member to the

inoperative position.

5. The delivery device of any of claims 2 to 4, wherein the latch
mechanism comprises an operative element which is coupled to the latch

member
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- 53 .

and operated by the exhalation breath of the subject to move the

latch member to the operative position.

The delivery device .of c<laim 5, wherein the operative element
comprises an inflatable element which is expanded on exhalation by

the subject.

The delivery device of any of claims 1 to 6, further comprising:

a valve assembly whicﬁ is fluidly connected to the mouthpiece and
the nosepiece, and operable between a closed configuration in which
there is no fluid communication path betWeen the mouthpiece and the
nosepiece and an open configuration on actuation of the substance
supply unit, such as to provide for an air fiow through the nosepiece

on actuation of the substance supply unit.

The delivery device of any of claims 1 to 6, further comprising:
a flow channel fluidiy connecting the nosepiece and the mouthpiece
unit, whereby exhaled air from an exhalation breath is delivered

through the nosepiece.

The delivery device of any of claims 1 to 8, wherein the substance

supply unit is configured to be manually depressed by the subject.

The delivery device of any of claims 1 to 8, further comprising:
a loading mechanism which is operable to be primed with a loading
force and manually actuated to apply the loading force to the

substance supply unit, such as to actuate the same.

The delivery device of any of claims 1 to 10, wherein the substance
supply unit comprises a substance-containing chamber which

provides a volume of substance for delivery by the delivery device.
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14.

15,
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The delivery device of claim 11, wherein the substance supply unit
further comprises & piston member which is movable reiative to the

substance-containing chamber to deliver a dose of substance from

" the substance-containing chamber.

The delivery device of ciaim 12, wherein the piston member s
movable between a plurality of respective positions, such as to deliver
a metered dose of substance with each advance of the piston

member between respective ones of the positions.

The delivery device of claim 13, wherein the piston member is
movable relative tc a body member and one of the piston member
and the body member includes a track which includes track sections
which define each of the respective positions, and the other of the
piston member and the body member inciudes a follower which is
jocated in the track and moved in succession tc each of the

respective positions on actuation of the piston member.

The delivery device of claim 14, wherein the substance supply unit is
a duo-dose pump unif, with the piston member being movable to two

separate positions.

The delivery device of any of claims 11 to 15, wherein the substance-
containing chamber comprises first and second chambers which each
separately contain a respective substance component and provide for
re-constifution of the substance components to provide a re-

constituted substance for delivery by the delivery device.

The delivery device of claim 16, wherein the substance-containing
chamber further comprises a frangible member which normally

separates the first and second chambers and when ruptured provides
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for re-constitution of the substance components to provide a re-

constituted substance for delivery by the delivery device.

18. The delivery device of claim 17, wherein the delivery device includes
a rupturing element which is configured to rupture the frangible

member on fitting the substance-containing chamber to the housing.

19. The delivery device of any of claims 1 to 18, wherein the substance

supply unit provides for the delivery of a powder substance,

20. The delivery device of any of claims 1 to 18, wherein the substance

supply unit provides for the delivery of a liguid substance.

21. The delivery device of claim 19 or 20, wherein the substance is

delivered as an aerosol.

22, ~The delivery device of claim 19 or 20, wherein the substance is

delivered as a jet.

23. The delivery device of any of claims 1 to 22, wherein the nosepiece
inciudes a sealing member which provides for a tight sealing fit with

the nostril of the subject.

24.  The delivery device of any of claims 1 to 23, further comprising:
& flow regulator which is configured, with actuating movement of the
substance supply unit, to regulate flow characteristics, such as flow
rate, flow profile and flow duration, of an exhalation air flow as

delivered through the nosepiece.

25. The delivery device of claim 24, wherein the flow regulrator includes
an aperture into which extends a movable part of the substance

supply unit, such that, with actuating movement of the substance



- 565 -

supply unit, the effective area of a fiow channel to the nosepiece has
a predeterminable profile over the actuating movement of the

substance supply unit.



