20:Sept enber 2005 1 NASAL DEVI CES The present invention relates to a nasal
delivery 'device for and a method of delivering a su§s$entersberiaf0parti cul ar
one of, a liquid, as a suspension or solution, or a powder containing a
nedi cgment, especially system c or topical pharmaceuticals, to the nasal
airway of a subject. Referring to Figurd 1, the nasal airway 1 conprises
the two nasal cavities separated by the nasal septum which airway 1
i'ncludes nunerous ostia, such as the paranasal sinus 10 ostia 3 and the

_ tubal osti NASALBEVIGES:tory cells, and is |ined by the nasal mucosa. The
-nasal" airway 1 can comruni cate with the nasopharynx 7, the oral cavity 9
and the lower airway 11, with the nasal airway 1 being in selective
communi cat Thapaesértt it veatiomtedateOt a gl dlivedy dtRe TasaRNARISd Of aABKk e zor al
cavity .9 b%/ openi ng and 'ﬁl osi ng .of the oropharyngeal velum 13. The vel um
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t hr ough t haireayadf acabiecty 9, and in dashed line in the open position. There
are many nasal conditions which require treatnent. One such condition is
nasal 20 inflanmation, specifically rhinitis, which can be allergic or

non-al | er gRefeaing toFight 4D tRssesl A Weblpiint asd iwnﬁaﬂ?ﬂ"i&%@ﬁ?ﬁag el

nasal function. By way of exanple, allergic and non-allergic tion
of the nashf Pafal weRfumahichpiewy | indlddes mumetons stia, Soclang ti@20pavhratal tshews
popul afgi 0nygUist t.l eerectile tissues of the nagsal
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i npedes nasal Sl:leat. ing and . pr orm}je,s oral breathing, |eading to snoring
and sl eep & utp el PR IR boips A PelPeive domeniativaselh el angesionhi ch
ari se fromgibe Jrah8NaS@ haSiiRUSesd HEPERE T j L.4s,.Secr.etory, otitis
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parti gul ar. r.e the.nas cosa is the pri pat hal ogi cal - pat hway, such
as | n(i reellfthlysﬁl)ggtégrm i %lllclﬁé% Wghﬁgg’ﬁ?ds}&%ﬁﬁ)é‘s?q .‘CVEEBV CEEHINE 2RERINPOEIES DN v
~ topi cal |y pressure in the oral cavity 9, such as achieved on exhalation through the oral cavity 9,

and in dashed line in the open position.

There are many nasal conditions which require treatment. One such condition is nasal

20 inflammation, specifically rhinitis, which can be allergic or non-aflergic and is often
associated with infection and prevents normal nasal function. By way of example,
allergic and non-allergic inflammation of the nasal airway can typically effect between

10 and 20 % of the population, with nasal congestion of the erectile tissues of the nasal
concha, lacrimation, secretion of watery mucus, sneezing and itching being the most

25 common symptoms. As will be understood, nasal congestion impedes nasal breathing
and promotes oral breathing, leading to snoring and sleep disturbance. Other nasal
conditions include nasal polyps which arise from the paranasal sinuses, hypertrophic

adenoids, secretory otitis media, sinus disease and reduced olfaction.

30  In the treatment of certain nasal conditions, the topical administration of medicaments is
preferable, particularly where the nasal mucosa is the prime pathological pathway, such
as in treating or relieving nasal congestion. Medicaments that are commonly topically

delivered include decongestants, anti-histamines, cromoglycates, steroids and




delivered . include decongestants, anti-histam nes, cronoglycates, steroids
and 20 Septenber 2005 2 antibiotics. At present, andfdfattemberains
anti-inflammatory pharmaceuticals, topical steroids have been shown to
have an ef fect on nasal congestion. Topical decongestants have al so been
suggested for use in relieving nasal corgestion. The treatnent of
hypertrophi c adenoi ds and chronic secretory otitis nedia using topical

decongestants,. .steroids and anti-mcrobial agents, although somewhat
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Nasal deli Vil ted.t9 be advantageous for the adm nistration
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ant i - emet i the paranasalkinnses and theepiltepttilbs, sedatives and hypnotica, and al so

ot her pharnmaceuticals, for exanple, cardio-vascular drugs. It is envisaged
that nasal adm nistration will provide for 20 a fast onset of action, at a

rate sjgm | g toaffalds ! r faster thap that of
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as produced by nodern biotechnol ogical techniques. For such st@bsStancCes,
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represgnt significant obstacles for reliable and cost-efficient delivery.
- 30 Furthernore, it is expected that nasal delivery using the nasal delivery

t echni que Ndsal hielivery 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 administration will provide for

20  a fast onset of action, at a rate similar to that of injection and at a rate much faster than
that of oral administration. Indeed, for the treatment of many acute conditions, nasal
administration is advantageous over oral administration, since gastric stasis can further

slow the onset of action following oral administration.

25  It.is also expected that nasal delivery could provide an effective delivery route for the
administration of proteins and peptides as produced by modern biotechnoIogicaI
techniques. For such substances, the metabolism in the intestines and the first-pass-

effect in the liver represent significant obstacles for reliable and cost-efficient delivery.

30 Furthermore, it is expected that nasal delivery using the nasal delivery technique of the
present invention will prove effective in the ireatment of many common neurological
diseases, such as Alzheimer’s, Parkinson’s, psychiatric diseases and intracerebral

infections, where not possible using existing techniques. The nasal delivery technique of
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present invention will prove effective in the treatnent of nmany common
neur ol ogi cal di seases, such as Al zhei ner's, Parkiné%h3®¢e®§?@%métric

di seases and intracerebral infections, where not possible using existing
techni ques. The nasal delivery techni que of 20 Septenber 2005 3 the present
invention allows for delivery to the ol flactory regi on, which region is

| ocated in the superior region of the nasal cavities and represents the
only regiog where it is possible to circunmvent the bl ood-to-brain barrier

hepiesent Grnentiensaliavesrfonleliveryt toethe eHattorygpiin) whichirebior B36Jatand t he
brain. 5 Al bibpek: C t - nasal delive t echni que, of the
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from the d@psilEeyo cfcumsdicthmbhvod;sto bivn beriegBBRNRS crlabR RASANISHEASAHN t h
11 quids, 0 in.particul ar ing solutions, is conmmonly practised to
renove par t%fl*ec‘ieé%@%sﬁ’é{wgg@épsgﬁw@dtQEgWé‘F-I as to inprove the nucociliary
‘activity of the nasal nucosa. These solutions can be used in conbination

wi th active pharmaceuticals. For any kind of drug delivery, accurate and
reliable dc%ﬁomgf 1p gxpastpdrthitahe nisat déltveisteoiniqueSofithe presethidnveiPARIARASW N
relation tg.t ]@Q ' tion of potent drugs which have a narrow

t her apeutic rwfﬂeﬁe ow%gbﬁg}é%f‘ﬁc%?ggnti ally serious adverse effects and
drugs for the treatnment of serious and life-threatening conditions. For

sone condihié.%? , It ids, essential to individualize the dosage to the
parti cul ar & %@EI}%, eHigity % medicaments, thpérrigaiden oftthe dhsbetuessaneith liguids, For

di abetgs, @ id s 2 l.ti.ons, the dosage of 20 the
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Cur rent | y, as w¢lbadtosianpd esthanmconkisryfacegitest thy nis@ehuchst Thae anatidsi SnOf
nol ecul es li)en t he exhal %ti on, br.eatg of subjects has been proposed as an
al ternative 1559 bt GoRPBanyiivagtiyp pharmaesitticalsondi ti ons. Breath analysis is
currently used for the diagnosis of conditions such as hel i cobact er

pylori infections which cause gastric ulcers. 25 WO A-00151672 di scl oses a
del i very d&Viaw ked odedrity delivegy.aacuiagt ant eclisble pevitg ¢ubaen@al, pRdicGament, in
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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 particular situation, for example, in the case
of diabetes mellitus. For diabetes, and, indeed, for many other conditions, the dosage of

20  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 analysis for several
conditions. Breath analysis is currently used for the diagnosis of conditions such as
 helicobacter pylori infections which cause gastric ulcers.
25
WO-A-00/51672 discloses a delivery device for delivering a substance, in particﬁlar 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 advantageously
30  acts to stimulate the sensory nerves in the nasal mucosa, thereby conditioning the subject

for the delivery and providing a more comfortable delivery situation.




passes into one nostril, around the posterior margin of the nasal septum
and in the opposite direction out of 4the other nost30 $eptanber 2005

bi -directional air flow advantageously 30 acts to stinulate the sensory
nerves in the nasal nucosa, thereby conditioning the subject for the
del i very Ieisdnpimn o diefgeRniventioand provadd itp®leld asal deliteAtibles aftd 20

Sept enber §3205 It is _an aimof the present invention to provide inproved
nasal del"¥Agliray ethodafer provddiae ferche ireprpveddelvery dfarsubstandedpagiasadr t he

i mproved ARAY f subj.e

parti cul a‘frgsilt as%fugjgg{ %%%ggge@%gés&gﬁ ﬁgglg% adl%ﬁ}a\sl‘l'érde Y I‘H)é(‘j}é %W‘ﬁhé% al | ow
f or act uallpwrfot dv¢uatioh tieanéof onhewhér ﬁﬁ@ti:oe&bﬂﬁaidﬁoshﬂ of angbfetd. | of a subject.
In particular, the present applicant has recogni zed that actuation of a
nasal delivery device at a predeterm ned pressure provides for self-
regul ati efp él'ftlcﬁlﬁle tﬁe! Iﬁ‘éééi@‘&}ﬁ)li%nttlﬁﬁecf)élﬁ%&jlﬁhﬂ aﬁgnbm 95'5%"?&1 nsgasal

ai rway, and al so al for actuation even In t

obst r uct |d©w0©ﬁt6t]}md¢tmhe€hprﬁm;e provides foowelf- abg.llatlmmmfghe flow ra@ofitheai rway is

determn the ctu nasa tenc eS| tance and .t hus, for an
open nasglld I\Xgedﬁfrﬁ‘égl the a?f %‘P&/ﬁfj RS Wg'wt’a"afl%‘i‘/\f:‘fqndﬂ/ﬂ}ee"é’ie%tt ance,

t he f|OWofé@hﬂete$bae§dt{oﬂQ,|fyhejIﬁl\gé]fa%a? gi ven actuation pressure, and for a
congested nasal airway, that is, a hasal airway having a high flow
resistance, the flowrate is desirably high for the sanme given actuation
pr essur e Th&RGw i thgiPthe hive) Mal UteRnihioy tﬁégddfaﬁnagagﬁ ey YesRtdhqat i cal 1 y.
A particu] ar advantage of using pressure’as the triggeri'ng paranmeter, as
opposed &% thisofor an ensa tasakairwapghatds, p sesalrievay Seving lgw flopaesidance the frasal
passagensye S &bl 10w & 8ken RUBRN ﬁ?éssvfr@ TRE &G cBRRabd MQQ%H%E%?@ a The

i nternal dinmensions/shape, and hence flow resistance nosepl ece
ensur e fl??éltalf%bléﬁvﬁ}ﬁ@éngbsﬂ(r“éﬁé@% the flew rréscs desirelbly bigh &g thtsame givered by t he

i nt er nal a@@@BRpredure/Regdulition of thOMivdrBLaGH bt Yo gﬁéﬁ/%{%m‘éhéa# rgach the
predet ermi ned actuation pressure. Pressure triggeri'ng 1s OF nost pur poses
suf fi ci ePrticulpdvantagepiysiag prepsare a thssagsetng paeﬁmptqseaswnmcégd tatflow alingHs f | ow-
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provi ded a nasal delivery device Ivering a substance to a nasal
cavity of SH““é‘l%j]@Gﬂntefpﬂépwlﬁ@’s@%@@ém@ébw eyttance,of the inosepicest answie nost ri |

- of a subjhgGlbstacSi RILROCE a SRR AW 4s RREKAL 1§ hOinfhiRP F Sﬂﬁc%& ance for
del i very throua%h t he nosepi ece; and a delivery prevent tr?e’ ani sm
flow, the driving pressure will reach the predetermined actuation pressure. Pressure triggering

is for most purposes sufficient, but, in a preferred embodiment can be integrated with flow-

triggering.

In accordance with a first aspect of the invention, there is provided a nasal delivery

- device for delivering a substance to a nasal cavity of a subject, including; a nosepiece
for insertion into a nostril of a subject; a substance supply unit operable to supply a
substance for delivery through the nosepiece; and a delivery prevention mechanism
operable by insertion of the nosepiece into the nostril of the subject and being
configured to prevent operation of the substance supply unit until the nosepiece is a
sealing fit to the nostril of the subject.

In one embodiment the delivery device further includes: first and second members
movable relative to one another between first and second configurations, and a biasing
element for normally biasing the first and second members to one of the first and

second




operabl e by insertion of the nosepiece into the nostril of the subject and
being configured to prevent operatiomn of the substaftBemeppen2a®dit until
the nosepiece is a sealing fit to the nostril of the subject. In one
enbodi ment the delivery device further includes: first and second nenbers

movabl e reehfifirdorisOwhBiebR B ptddeferRinhvie Biasinsl Bfco Pk iaSL e GRRfdOUr ati ons,
and a biasing _el enent f%r@normal |y biasi ngé tcﬁe first angl seélgnd menbers to

one of t (fement bes g ovewemegdn sroperl pésingrthe nopiese trothe nguiribefitbes, wher eby a

pr edet er @Lﬁ@&' e biasing force provided by the biasing elenment has to be
overcone | [

properly fitting the nosepiece to the nostril of the subject.
Preferably, the delivery device further includes: a flow path fluidly

connecteq, t e nopsepi ece through which a gas flowis delivered to the
nosepi ecg).re F’W"g'mg“’é%gﬁgw sHice fthegmcludesya figve pathifluidy sernesisd dortheonpri ses a

bl ocki ng “%55‘?’%@&*‘“’“@%ﬂiCPE‘%g?Wi?F%%e?éﬂg%é% L.ow path, and thereby

prevent the delivery of 0 the noseprece, until the nosepiece
is properly fitted to the nostril ofthe subject. Preferably, the delivery

device further jngludes: .first and second nenbers novahle. relative to one
anot her Ié?%eérﬂi’?cﬁ’in?’f‘t tﬁ?\ﬁelé"?%?fﬁ"%‘r‘?fli s cemMPEHes aotlogking elgmsrl

def i ni ng waich i8 asdvableRa blocR the Mify ﬁéﬁm%ﬁebfﬁ@v%&%@&mﬁmgéa}si ncl udi ng

the bl ocking elenment and bl ocking the flow path in one i rst and
second c&apitgiheresepisce, Nptikthe nedepreatisypropdly foitadi to éheynagiliofthe Subjedier

I ncludes: a biasing elenent for normally biasing the first and second
menbers to the one of the first and second configurations, whereby a

pr edet er Rieferablg, ticadslingy tevicefiphevindRded Yirdthad Becdnll RtnleABAtablas to be
overcomnme i n properly fitting the nosepiece to the nostril of the subject.

I n anot hEslatiiele gnsafatherbstwrenfiyetiand second sonfiguratianisaoriesyhtompmberss a vent
whi ch is3./41 t fl the f.l gw.pat.h,..and t hereby
prevent t ?le g%?th\%%} %%(a)%‘ %Ppﬁeﬂbg% T ag\(/iv o&gigemﬁrgggdf@gglgg&]lﬁl?l?c nosepi ece
i s propeelemehi akiddodking the floagiath in ok of He: fistdijdastondRioafienalbns, the delivery
device further includes: first and second nenbers novable

More preferably, the delivery device further includes: a biasing element for normally

biasing the first and second members to the one of the first and second configurations,

whereby a predeterminable biasing force provided by the biasing element has to be

overcome in properly fitting the nosepiece to the nostril of the subject.

In another embodiment the delivery prevention mechanism comprises a vent which is
openable to vent the gas flow from the flow path, and thereby prévent the delivery of
the gas flow to the nosepiece, until the nosepiece is properly fitted to the nostril of the

subject.

Preferably, the delivery device further includes: first and second members movable -
relative to one another between first and second configurations, one of the members
defining at least a part of the flow path and defining at least in part the vent, and the
other member being configured such that the vent is open in one of the first and second

configurations and closed in the other of the first and second configurations.

More preferably, the delivery device further includes: a biasing element for normally

biasing the first and second members to the one of the first and second configurations,




relative to one another between first and second configurations, one of the
menbers defining at |east a part of the flow path AWSedeémbenizP0at | east in
part the vent, and the other nenber being configured such that the vent is
.open in one of the first and second configurations and closed in the other
of the fiwisdrel3NPpro@&aiifin 3 ' ; ivery

devi ce further incl udes:Qg@ft))liagglé%wgﬁ%%%?ﬁﬁggﬁéﬂ%’mﬁ%ﬁﬁ% the first

and secorf¥eieengdn sroperly iglingrthe nfsepieee fa the nostritlo&tbe sutgeatonf i gur ati ons, 6 20

Sept enber 2005 whereby a predeterm nabl e biasing force provided by the

bi asing el ement has to be overcone in property fitting the nosepiece to

t he nost Mrtfenibly, e Ghdjmmaber BompRERIhe/noskpiecHt her menber conprises the
nosepi ece. In a further enbodi ment the delivery prevention nechanismis

provi ded by the nosepiece which includes at |east one aperture in the

outer sur ﬁ?ﬁtﬁéﬁ %ﬁl%gtflirnoeﬁpﬁlegltelsiteg'ﬁigeve{?tgoqbrglgC ahﬂ{ngis Bgc'i/v? f]:!yL{-hg y connected

to the fl ow path and ate S ose e nostril when the
nosepi ecaosepigee oyhiel inclindesent tedt one dpbAureds the dut@fsutfhe thetbd £ eHe, at tdaex

 subst | it being i le when the at | east ture i
open 1o ot AR ben AE b CaBHES (oo HoHpdh anlaetiedieh dpe beslasids cl 0sed
by the n@gind hosil wHA thSsbibfiete is %gtg{ﬁ?l&?%e)‘ted e ﬂ8&ﬁP&ﬁﬁ§ sﬁl{iﬁc!t uges a

plurality” of apertures di sposed a e outer perlphery ereof. In a
yet furt Nestaned setiphewnit béing eberableywhendbeattleashoneageaniesisopan for ovi ded by the
nosepi ece

whi £h ' t nmber for . t Wt tril of
the  subf S picte s boerale yhin el lgast e shpiire b mbe LYo and an

i nner negiitgect. configured such as to support the at |east flexible part of
t he outer nenber when the nosepiece is properly inserted in a nostril of
the subject. Preferably, the at least part flexible nmenber is a resilient

menber . r . ter er s a.flexihle tubular nmenber.
Pref er abf’%lé,?érﬁﬁlg” @%%é%%%%@fdggﬁﬁﬁ%lﬁ %ga]? ﬂh”t‘j sﬁmw%&p}u ML i |1 further
enbodi mepéripheey thelebfiery preventi on mechani smis provided by the nosepiece
. which is expandabl e on generation of a pressure in the flow path to seal

W th _ '

In a yet further embodiment the delivery prevention mechanism is provided by the

nosepiece which comprises an outer member for engagement with a nostril of the
- subject, at least a part of which outer member is flexible, and an inner member

configured such as to support the at least flexible part of the outer member when the

- nosepiece is properly inserted in a nostril of the subject.
Preferably, the at least part flexible member is a resilient member.
| More preferably, the outer member is a flexible tubular member.
Preferably, the inner member comprises a tubular member.
In a still further embodiment the delivery prevention mechanism is provided by the

nosepiece which is expandable on generation of a pressure in the flow path to seal with

a nostril of the subject.




a nostril of the subject. 7 20 Septenber 2005 Preferably, the nosepiece

i ncludes an outer surface for engagemgnt with a nost4d $ersemberc200§ubj ect, at
| east a part of which is flexible, and an inner surface in fluid

comuni cation wth the flow path, at least a part of which is flexible,
such t hatPrefpgably tel mvscpiécedngluds S ofter borfidedfor dhpeserbeht hata tRuaeF ddef | ection
of the outer surface suc? ﬁs to_sealingly engage the nostril of the

subj ect . SPHeY Aileast a pat of iy &Ché%ﬂ%?ﬁblem%é@twqﬁéuﬁmm@md eREReation

mechani sSRyij i . |y : t he
nosepi ec ém/ 1’31?&1 |6 I?[BEVI I%P{égglteésg %pﬁgg’@ﬂﬁ%}%g Itfle%%ﬁ/gﬁéhftg?tcsd«gf}ﬁ%@%ggg%?’ge%p ?ed to

t he del i vethg igesyisedfadersafises tefheptivh of thesmpirsudadecuch anostalinglpéngape subj ect .
Preferablpl%/ez tB_ﬁ g(a{fl vgrg device further includes: a biasing elenment for
transf er FIAY FHET BEHPI At i on force to the nosepiece. In one enbodi ment the
delivery device further includes: a nouthpiece through which the subject
in use exhales; and wherein the flow path fluidly connects the nosepi ece

and t he Ihpgilhpetdeghergmbediment thealelivieraipreviention mctemisal mtconfigyedtt h i s

delivere fil ow h. .In another enbodi nent .t delivery device
further ﬂﬁ%ﬁ@ﬁ%@pmﬁqg33”%%%%?@58%$}@?8P“¥¥ﬁSBP€$ e§§83§n$§%m5 and wherein
the fl owapglicatién foiretl hasGeenggilied td1thedeb el dod caiidhittifg thedRBesitddRbY uni t,

wher eby a Tﬁjtbé)wf_romthe gas supply unit is delivered through the flow
pat h. Pré?ggg the sybiget.gel i very device further includes: a mout hpi ece

t hrough which the subject in use exhal es; and wherein the gas supply unit

i's an exhal ation breath-actuated wunit and fluidly connected to the

nout hpi eBefeullly, the delivenededtafutther inoluded albidsingreldayertt fig tramsfdiigt the hr ough t he

sanme. Preferabl t he substance supply unit is actuatable to supply a
subst anc@?p%ﬁﬁtbo‘h%ce QS RASFRISHT event i on mechani sm conpri ses an act uati on

~prevention nechanismfor preventing actuation of the substance supply unit

until the nosepiece is properly fitted to the nostril of the subject.
In one embodiment the delivery device further includes: a mouthpiece through which

the subject in use exhales; and wherein the flow path fluidly connects the nosepiece and
the mouthpiece, whereby exhaled air from an exhalation breath is delivered through the
flow path.

In another embodiment the delivery device further includes: a gas supply unit for
supplying a gas flow; and wherein the flow path fluidly connects the nosepiece and the
gas supply unit, whereby a gas flow from the gas supply unit is delivered through the
flow path.

Preferably, the delivery device further includes: a mouthpiece through which the
subject in use exhales; and wherein the gas supply unit is an exhalation breath-actuated
unit and fluidly connected to the mouthpiece such as to be actuated on exhalation by the
subject through the same.

Preferably, the substance supply unit is actuatable to supply a substance, and the
delivery prevention mechanism comprises an actuation prevention mechanism for
preventing actuation of the substance supply unit until the nosepiece is properly fitted

to the nostril of the subject.




8 20 Septenber 2005 More preferably, the delivery device further includes:
an exhal ation breath-actuated triggeg mechani sm f or20a3eptemberg00he
substance supply unit. In one enbodi nent the trigger nmechanismis
configured such as to prevent actuation thereof until a predeterm nable

appl i cat iMorefppéferbligtheliRvergiRYice urther idtfuddelah \RhMal§Vbrefth-acfiafddt t 1 Ng the
nosepi ece to a npostril of the subject. Preferably, the delivery device

further itH82ss@sshanisp forsachgting heshbstanse supplyigriérri ng the application force

~to the nosepiece. In one enbodiment the trigger nechanismis configured to
actuate the substance supply wunit at a predeterm nable pressure. In

anot her dmboeembedimiehtethe trigggemedmisaniseonfi guredffchgy tefreventactuigée t he

subst anc ) l.y unit at. a predeterm nable flowrate. In a further
enbodi ne er?‘#pélg‘flt/"i‘ %&Fte%‘&%ﬁ? Gaton Byes Rasbeen anplisd to thedlelivery darise ance

suppl y unj fittig tORosRhielOlM sir oPHRAGHLREMM Nabl e pressure and a

predeterm nabl’e flow rate. Preferably, the substance supply unit includes
~a dosing unit for supplying at |east one substance. In one enbodi nent the

dosi ng unit. C IS a nehul .zer for supplying.an aerosol . I.n another
embodi rre%{ef?%gf}g%lfi i VE(EHHFV‘E% e’é’élgfugﬁs‘ﬁg’i‘%glﬁg elemept fortransfring 61 vi ng an

- aer osol . applicatibr/fdréecto tROBepEBAt the dosing unit conprises a delivery punp
unit for supplying an aerosol. In one preferred enbodi ment the dosing unit

conprises a liquid punp unit for supplying a liquid aerosol. 9 20

Sept enbe . . prefenr emhodi nenf, th 0si n nit conprises a
pO\IC/)\der puinrr%&) eg‘ﬁ?l%dafjggﬁt@eﬁ%ﬁg% J&§°h§& %rgvﬁng?&%%'{%&st(? |"=‘.°%r’ﬂe é§131syapla? ?urPBW) |
enbodi nmenit tfepredasinigablepiesq@epr i ses a powder delivery unit for

In another embodiment the trigger mechanism is configured to actuate the substance

- supply unit ata predetemﬁnable flow rate.
In a further embodiment the trigger mechanism is configured to actuate the substance
supply unit at one or both of a predeterminable pressure and a predeterminable flow

rate.

Preferably, the substance supply unit includes a dosing unit for supplying at least one

substance.
In one embodiment the dosing unit comprises a nebulizer for supplying an aerosol.

In another embodiment the dosing unit comprises an aerosol canister for supplying an
aerosol.
In a further embodiment the dosing unit comprises a delivery pump unit for supplying

an aerosol.

In one preferred embodiment the dosing unit comprises a liquid pump unit for

- supplying a liquid aerosol.




delivering a powder aerosol. In accordance with a second aspect of the
invention, there is provided a nasal dgelivery devic2 3epterdiedriad@6i ng a
substance to a nasal cavity of a subject, including: a nosepiece for
fitting to a nostril of a subject through which a gas flowis in use

del i ver edj aidtBerdrefoH s LABSENS  fini i ' ipRge to the
nosepi ece for é§1ivery to theﬁﬂﬁgggﬁﬂ%g$$9§ngﬁgghébgggﬁ%§$?&% egsubstance
suppl y usPeplyingppevdgr aeresol.gger nechani smfor actuating the sane on
detection of the gas flow having both a predeterm nable pressure and a
predeterm nable flow rate. In one enbodi ment the trigger nmechanismis

confi gur éalatyet fastheradntboditer WRSARRPAMKUPRIpYises Dpdwddr d8liRirdgk ggrm nabl e
pressure., | n anot her,  enbodi nent the trigger nechanismis configured to

act uat e OREVEEESPOMEEr 409 y unit at a predeterminable flow rate. In
accordance with a third aspect of the invention, there is provided a nasal
delivery device for delivering a substance to a nasal cavity of a subject,
incl udi nip a@ordasepwith e sedomd aspezeot the invientien, shapeitprovided a Aasalilisety, and a
flow path f.l u'ﬁ)dl%lli'connectgd to the Sg'i)se i ece; wherein the nosepiece is
expandabPEVISHPT dEiiyarggasbeamas ta g ng é@%g‘grﬂfaéﬁble%ﬁ@}%%ﬁnﬁﬁepéﬁcﬁr essure in

the 1 owriatting foEk BN oFaaLhjRE thick m&h@%}% gifdwt ﬁ‘;in ’islilﬁde‘ﬁ'\'fgjeﬁ%ng £nd

providing for expansion of the nas cavi t | ect. ferably, the
‘nosepi ecséubisteresiwpliaumibior suppdying acebstance énitha gesapidce ot delisenyas thie | of t he

71t o cohaVRR 5 e Rpiend trobfichgeupmy Sayt itudes o nger Morb L B s |

f I exi bl eact@ating thd'gimedHPidt6ction OF tHef gad BWAESiptboth 8 pddStchiBble b @Ee causes
deflection of the outer surface such as to sealingly engage "the nostril of

' the subj &2 podeiempiaghly flowrateat | east part of the outer surface of the
- nosepiece is aresilient elenment. 10 20 Septenber 2005 Preferably, the at
| east part of the inner surface of the nosepiece is a resilient elenent. In

an exanpheorerdatdidimet thd thigper hechphiomiisleshfizursiselachigle tHEsIbsAAYE &plyor

~del i veriﬂ% a sgqt%s;t ance to a nasal cavity of a subject, conprising: first
and seco crgunable pressirg.yel y novabl e between a first, inoperative

position and a second, operative

In another embodiment the trigger mechanism is configured to actuate the substance

supply unit at a predeterminable flow rate.

In accordance with a third aspect of the invention, there is provided a nasal delivery
device for delivering a substance to a nasal cavity of a subject, including: a nosepiece
for insertion into a nostril of a subject; and a flow path fluidly connected to the
nosepiece; wherein the nosepiece is expandable and configured such as to expand on
generation of a pressure in the flow path, thereby sealing with the nostril of the subject

and providing for expansion of the nasal cavity of the subject.

Preferably, the nosepicce includes an outer surface for engagement with a nostril of the
subject, at least a part of which is flexible, and an inner surface in fluid communication
with the flow path, at least a part of which is flexible, such that application of a pressure
to the inner surface causes deflection of the outer surface such as to sealingly engage
the nostril of the subject.

Preferably, the at least part of the outer surface of the nosepiece is a resilient element.




position; a biasing elenment for biasing the body nenbers to the inoperative
position; a nosepiece provided to ongof the body Mdrfptambesr2006tting to
the nostril of a subject; a substance supply unit actuatable to supply
substance; and an actuation prevention nmechanismfor preventing the

act uat i opr&tbrabiie el l<ast pAeiT thdBnBORY PR HORE ﬁosr’r&gfecb ik a Ireglﬁeﬁt' WRREAL 1 ve
position. In one enbodi ment one of the body nenbers includes a nout hpi ece

t hrough which a subject in use exhales to actuate the substance delivery

closure Aemgerri efbediBal e TS Sl SRl S BTG are 1 n

t he i nopeulstince tcp@ﬁastal eivity i@ setijyctioRye Rin g fira ehd sdcofd bédy mBegsUbSt ance
supply unit, Mre eLerabI ,. the nouthpiece includes a resilient section
§

wht o’ i s Teleivelemaoubhle bethgen 4 Fess Ipeparalitsosition and s scaomé, BSEAtIVEI ece when t he
body ne 5]%} nt one of
t he bodggﬁeg}ﬁ%lgr S 1(:152(1:%; agmg&g&en%g%%lﬂlgggam oug ¥ torth b%aré\ﬁebﬁcggﬁﬂ) [T% use
exhal es nosepisce ptcefldeldeto subef tha bedysmpmbyrslfni‘ ﬁttiagdo tH&eloeﬂhﬂl ef a adbjédiga body

menbers includes a S ort at | east one port being in

communi ¢ SLISEREGHRR YWHE "‘r‘f'ﬂ?g{‘hiﬁf) ﬁs TRIpg: FFBIPEET BTYFRIQT ¢t he

i noper at inéehARah Fdrqn ev%ﬁﬁﬁl%ﬁr%a'&:@la%ﬂ %eﬁ@ﬁcﬁ%ﬂ@ﬂgl@bﬂﬂ n{eﬁlbfefsoé% in

theret hrough and prevent the actuation of the substance supply wunit. In an
exanpl e Hhedoelienativie positiene i s provided a breath- actuated nasal delivery
device, conprising: a body nenber including a nouthpiece through which a
subject in use exhales to actuate the device; a nosepiece for fitting to

t he nost Ii énecimbddementiong of thetbdey nitafRR inclRdRe] MButhpiabityoubhspgsed to the
body nenber between a first, inoperative position in which air exhal ed

‘through s¥hieckilvsesnbales tonctuate the substanperdelpiesy @mt andithe zolewfﬁxe bbdy 2005
prevent &@ﬁg@%ﬁ#&?é&%%@ﬂos %cc?%nd' L8N A teE AR, cfo% @%:Ig%/oe cf?s)clgg: ? In Onand- a

bi asi ng I asl € ‘hosepiece to In
an ex arrp{vhezetliedzﬂdyrﬂfetnbetdua?é & the inppeiatide Bogitibn, eikirtby metdanting dctiase ofdel i very
devi ce, nﬁs i Si n&) a body nmenber including an air chanber and a

30CE SUPRLE B cat i on

nout hpi eﬂ’@

More preferably, the mouthpiece includes a resilient section which is deflected by the
closure member to close the mouthpiece when the body members are in the inoperative

position.

In another embodiment one of the body members includes a mouthpiece through which
a subject in use exhales to actuate the substance supply unit and the other of the body
members includes at least one port, the at least one port being in communication with
the mouthpiece when the body members are in the inoperative position such as to allow
the exhaled air to flow therethrough and prevent the actuation of the substance supply

unit.

In an example embodiment, there is provided a breath- actuated nasal delivery device,
comprising: a body member including a mouthpiece through which a subject in use
exhales to actuate the device; a nosepiece for fitting to the nostril of the subject, the
nosepiece being movably disposed to the body member between a first, inoperative

. position in which air exhaled through the mouthpiece is vented to atmosphere to




therewi th through which a subject in use exhales to actuate the device; and
a nosepiece for fitting to a nostril4pf the subj ect?0 Sdpemboei@iosce
including at | east one fluid channel extending fromthe outer surface of

t he nosepiece to the air chanber and being configured such as to be closed
by the nqsiévent theheRatidiCotRE @RiGSAd asse@as&pepérxtwe’?iﬁnmdmw Biabillg nostril of
t he subject, the _device being inoperable the at | east one fluid
channel |eéer@fﬁ5’é@ftwsﬁgﬁgp?@?@camhémawlﬁepwh%q’nthe at least one fluid
channel is closed by the nostril of the subject. Preferred enbodi nents of
the present invention will now be described hereinbel ow by way of exanple
only wi t in pe¢emelecabedimeticthere sompadediarbgeatie asatgisiasal delivdiyclavicdi gur e |

di agr ambfngﬁéu&%vru,dﬁﬁ&ﬁb%; RS ot BPRor Bl a%xm%tg@e&mﬁﬁd%g RSl arioh! 9Ur e
2(a) schematica ustrates nasa vice 1nh accor ance with a
first el Wéhlpu@fwhlﬂ@a wbﬁgemvselenheé%m matdthgdﬂmeﬁ@ﬁ)l nechiecesi cal | y

cont T gus SmgOE pRA Rk o St AL T S SEILaRL RILE Bl Hhia il RRERE! | VO
configurati on Figure 2 Ica at rates tne nasa a%llvery
devi ce offromith Wléer’é(@)cep amselamemﬁledﬂcmmgmdévbmgmnﬁ@ngdls@haé ®)be

schemat i gLl tﬁéﬂb% i & [ th a
second enbodi nt o[?l h&lsthresgﬁr?f%le ﬂﬁédeﬁ?%e&a\{ﬁtgﬁm ﬁlfo?%e%@ﬂé%ﬁééal |y

i1 ust raﬂé‘écqwgmaflabléé/hﬁwféﬁytlebémmélumlfchﬁngl}s ep@(ttaatmospham and peerabld ve

confi gur @Jhkx?ﬁ&eatagasﬁ‘ﬁﬂtfﬁmtcﬁﬁl}n%ﬂg@loge%bgp%qfoﬁnﬁéﬁﬂe sfpgmatical ly illustrates

t he nasal delivery. device Figure n actuat ed confi guration;
Figure 4(a) schematically illustrates a nasal delivery devi ce in accordance

ith t hi th t t Fi

cchormt | Exred RORIFERS o e piSaR PG on yal SOU b tessripi besimbelon By i 0 an

~ operati vWas]@mfaxzﬂnmabh@whl&f&emrt@ﬂfé(efé);oxﬁ drawdrloY, ihWHigf:r at es the nasal
delivery device of Figure 4(a) in an actuafe confl guratl on; Fi gure 5(a)

schematically illustrates a nasal delivery device in accordance with a

fourth Figure 1 diagrammatically illustrates the upper airway of a human subject;

-Figgre 2(a) schematically illustrates a nasal delivery device in accordance with a first

embodiment of the present invention;

Figure 2(b) schematically illustrates the nasal delivery device of Figure 2(a) in an

. operative configuration;

Figure 2(c) schematically illustrates the nasal delivery device of Figure 2(a) in an
actuated configuration;

Figure 3(a) schematically illustrates a nasal delivery device in accordance with a

-second embodiment of the present invention;

Figure 3(b) schematically illustrates the nasal delivery device of Figure 3(a) in an

operative configuration;




enbodi nent of the present invention; 15 Figure 5(b) schenmati cal I%/
illustrates the nasal delivery device of Figure 5(apRliSeptgmber@gB?ative

configuration; Figure 5(c) schematically illustrates the nasal delivery
device of Figure 5(a) in an 20 actuated configuration; Figure 6(a)
schematically illustrates a nasal delivery device in accordance with a

fifth enbodinment of the present invention; 25 Figure 6(b) schematically
itlustrates_the nasal delivery device of Figure 6(a) in an operative
conf i gur at Fégwre Flguickempidgally ciblestertes o yasel delivarptdesiceher Ppsal 308! ihval Y

devi ce of Ej g[ﬁg i.n_an actuated configuration; 30 Figure a)
schenat i c'aF{;tg}iﬂéﬁ?lc‘gs aefué)g’ a nasal delivery device in accordance with a
si xth enbodi nent of the present invention; 20 Septenber 2005 13 Figure

"7(b) schemmti cal(lié/ illustrates the nasal delivery device of Figure 7(a) in
an oper at f {8 & sehsmatipeilcidlustaatenn maspl dalivesn deficg im eccdidines elitnmthienl | y

i|lustrat eémfa@ﬁnﬁﬁts@f!thgﬁjé \ﬁﬁ%eg‘%g_ce of Figure 7(a) in an operative and

~indicated configuration; Figure d) schematically illustrates the nasal
delivery device of Figure 7(a) in an actuated configuration; 10 Figure
a nasal delivery device in accordance with a

8(a) scher’rﬁ}gi cal i bl ustr teg I ) k
seventh enm5odi ieHtSCBIMEHaH 1EugRes; the ersplofelivery deeics (4f) Figatsedtal iic anl v
i1l ustrat egpekdiBendafburtiedd very device of Figure 8(a) in a prined :
configuration; 15 Figure 8(c) schematically illustrates the nasal delivery

~device of Figure 8(a) in an operative configuration;
10 Figure 4(c) schematically illustrates the nasal delivery device of Figure 4(a) in an

actuated configuration;

Figure 5(a) schematically illustrates a nasal delivery device in accordance with a fourth
embodiment of the present invention;
15
~ Figure 5(_b) schematically illustrates the nasal delivery device of Figure 5(a) in an

. .operative configuration;

Figure 5(c) schematically illustrates the nasal delivery device of Figure 5(a) in an
20  actuated configuration;

Figure 6(a) schematically illustrates a nasal delivery device in accordance with a fifth

embodiment of the present invention;

25 Figure 6(b) schematically illustrates the nasal delivery device of Figure 6(a) in an

operative configuration;

Figure 6(c) schematically illustrates the nasal delivery device of Figure 6(a) in an
actuated configuration;

30
Figure 7(a) schematically illustrates a nasal delivery device in accordance with a sixth

embodiment of the present invention;




- Figure 8(d) schematically illustrates the nasal delivery device of Figure
8(a) in an 20 actuated configuration; Figure 9(a) SOrspiamies2005 '
illustrates a nasal delivery device in accordance with an eighth
enbodi nent of the present invention; 25 Figure 9(b) schematically
illustrates the nasal delivery device ofl3Figure 9(a) in a prined
configuration; Figure 9(c) schematically illustrates the nasal delivery
device of Figure 9(a) in an operative configuration; 30 Figure 9(d)
schemat i calHigure| 7(bk sehematicalbe ilhmtrales died inused ydetleary cdevide & Figuee 9()ini 4n an

actuated c ' jon: . 20 pt epber . 2005 14 Figure 10(a) schematically
i |lustrat eg)%g}aﬁgégjlu 13%11 %néléclﬂ)‘sf%§89ﬁg'gaﬁ"ﬁl’accordance with an ninth enbodi ment
of the present invention; Figure 10(b) schematically illustrates the nasal

delivery deyice of Figure 10(a) in a 5 prinmed configuration; Figure 10(c)
schenat i calfigire | Helstoahgmatcallyellhgisates ¢he naset ylelesry clevk ¢ Biguee IQ) ah am an
operatiye ¢aahi;0uLalihLeR; ' 10(d) schematically illustrates the
nasal deli vgryldeé\;lﬁlcle o?teé?%ﬁ%y%g’fla) in an actuated configuration; .
Figure 11(a) schematically illustrates a nasal delivery device in

t of the present invention; 15 Figure

accordance wi th tenth .enbodi nen

11(b) scheﬁ«kﬁ“i“‘cgffpys‘ihf*ﬁnﬂ ‘fag]gl't @@SM&S thes Bpsaby dpbiveay \Aewioni efeFighrer7@urie anl ( a)
in a  prinmeguatbdtorifp@Apgioal i ve configuration; Figure 11(c) schematically
illustrates the nasal delivery device of Figure 11(a) in an 20 operative
configuration; Figure 11(d) schematically illustrates the nasal delivery

devi ceypf F 18t ﬁa}é‘cﬁ@naﬁ&ll‘%qnuﬁ%&% %tn%gal %glri]\];ér? Hé\?i;[:el: Slnaiccordance with a seventh

embodiment of the present invention;

Figure 8(b) schematically illustrates the nasal delivery device of Figure 8(a) in a primed
configuration;

15
Figure 8(c) schematically illustrates the nasal delivery device of Figure 8(a) in an

- operative configuration;

Figure 8(d) schematically illustrates the nasal delivery device of Figure 8(a) in an

20 actuated configuration;

Figure 9(a) schematically iflustrates a nasal delivery device in accordance with an eighth

embodiment of the present invention;

. 25 Figure 9(b) schematically illustrates the nasal delivery device of F igure 9(a) in a primed

configuration;

Figure 9(c) schematically illustrates the nasal delivery device of Figure 9(a) in an
operative configuration;
30

Figure 9(d) schematically illustrates the nasal delivery device of Figure 9(a) in an
actuated configuration; '




25 Figure 12(a) schematically illustrates a nasal delivery device in
accordance with an eleventh enbodi nent of the pres&iSaptarebari208> Fi gure
12(b) schematically illustrates the nasal delivery device of Figure 12(a)
ina prinmed, but inoperative configuration; 30 Figure 12(c) schematically
illustrates the nasal delivery device of4Figure 12(a) in an operative
configuration; 20 Septenber 2005 15 Figure 12(d) schematically illustrates
t he nasal delivery device of Figure 12(a) in an actuated configuration;

Fi gure 13( &guse hefahsdheabatigallylillostateataamsa doiedy dehdbd ieicyordendeGaitH 4h ninth
accordance with a 5.twelfth_enbqodi mrent of the present invention; Figure
13(b) scheﬁﬁ#p@%ﬁq$of P OSEPUARCIlPE nasal delivery device of Figure 13(a)
in an operative configuration; and 10 Figure 13(c) schematically
illustrates the nasal delivery device of Figure 13(a) in an actuated

“confi gur at Fare 0 rssbemgticplly dllystiptds| the stsatdeliseryeddvideatf Bipubr édtahiact uat ed
nasal d§|i¥§§¥ gggﬁcea&p_ accordance with a first enbodi nent of the present
i nvention. Qhe d%Flvgry devi ce conprises a housing 2, a delivery unit 4
which is slideably disposed relative to the housing 2 between a first,

i noperativeg position (as illustrated in Figure 2(a)) in which the delivery
device is Fisdfed8e) vehempticalls dlustates dsenasel delivsosidevion of ddgure 1D tinatmed i n
Figure 2(b j i .delivery device is actuatable to deliver
substance,%%%mgﬁﬁﬂgﬁgwggﬁhg element 6, in this enbodi nent a conpression

spring, for normally biasing the delivery unit 4 to the inoperative
8, in_this enbodinent a

positign. Ihe h ing 2 conprises a tubul ar nber 8, t

cyl i ndﬁ]caﬁgﬂgnfg@? Sg&ﬁﬁ‘tlﬁa odisirales theongs d?q{a"lefﬁ Agrisshobligwpd @) in@n a
subj ect mh&ﬁ@n&ﬁmﬂﬁéﬁﬁﬁgﬁ to one, the 25 distal, end of the tubular nmenber
8. The tubul ar nmenber 8 includes a clearance aperture 13 in the peripheral

wal | thereof

Figure 11(a) schematically illustrates a nasal delivery device in accordance with a tenth
embodiment of the present invention;
15
“ Figure 11(b) schematically illustrates the nasal delivery device of Figure 11(a) in a

- primed, but inoperative configuration;

Figure 11(c) schematically illustrates the nasal delivery device of Figure 11(a) in an

20  operative configuration;

Figure 11(d) schematically illustrates the nasal delivery device of Figure 11(a) in an

actuated configuration;

25  Figure 12(a) schematically illustrates a nasal delivery device in accordance with an

eleventh embodiment of the present invention;

- Figure 12(b) schematically illustrates the nasal delivery device of Figure 12(a) in a
primed, but inoperative configuration; |
30
- Figure 12(c) schematically illustrates the nasal delivery device of Figure 12(a) in an

operative configuration;




~Within the housing 2, 10 wit

~aerosol canister for delivering netere

which is configured to receive a nouthpiece 26 on the delivery unit 4, the
function of which nouthpiece 26 will be described i2f Septemnime805

her ei nbel ow. 30 The tubul ar nenber 8 further includes first and second

| at ching apertures 14, 16 in the peripheral wall thereof, in this

enmbodi ment di ametrical ly opposed apertut®s, which are configured to
recei ve respective ones of first and second | atching nenbers 34, 35 of a 20

Sept enber 05 rigger. mechanism 30 in the delivery unit 4, the function
of whi ch t%?%‘é’%?‘g@csﬁg%%%ngbﬁwfﬁﬁ% il Besst delbeay idaviap ot Firaill(a) in an

her ei nbel owctudide chabirafonrenber 8 further includes a sealing lip 17, in
this enbodi nent an annular 5 lip, which is disposed on the inner

~peripheral wall thereof, in this enbodi nent at one, the distal, end

t hereof, a t:5,.50 al..-the .housing 2 t e delivery unit 4. The

del i very ugl%u?ﬁ léga S’rcﬁgnelstwgn*dpﬁs%@aeaya i’ésaikf{e@ﬁerﬁ’ ndgVifged acqordnscarvithember

19, in5t hh@eiﬁhbﬂﬁbﬂiﬁ{mt@ftﬁyhie@gﬂrﬁ@hﬁ@fgnber, which is slideably disposed
the outer peripheral wall at the one, distal

end of the tubular nenmber 19 being in sealing engagenent with the sealing

i . : bul ) 8 he housi
Prhe fubiEae T SBRTIRARhR IR Ls Bl %, SR i ol Bty fber ap the

2. The tubular e nmal n bo

one end t heffesdiveonBguragon;mnd | ui d conmuni cation with the nosepiece 10 such
t hat exhal ation breath introduced thereinto is directed through the

nosepi ece 10. 15 The delivery unit 4 further conprises a substance supply

unit 2@ f dfigdel i3(ey isdl‘ﬁmﬂﬁéeﬁfyeiﬂustgi@éseﬁeﬁiasegoﬁﬁgriya&%?ce (5an1I§£%eIS é\ﬁg}? gdient an

of @ pro

pr ef er abl yAclafgdosfigwetieoml kane (HFA) propellant or the like, containing
medi canment, either as a suspension or solution, and a nozzle 24 which is 20
fluidly connected to the substance supply unit 22 for providing an aerosol

spray {hr diighes 0 nogopileas:dn dakhbs wakedbamel hbe ageeheaddod 5,

di sposed in tge nosepi ece 10 co- axially wth the sane. e dubstghde
suppl y unidfcoroance witha figs| erahoslimentiof thapreseshdboditiomnt by | oadi ng a resil i ent
25 el gpent, and includes a rel ease nmechani sm whi ch, when triggered,

rel eases the resilient
The delivery device comprises a housing 2, a delivery unit 4 which is slideably disposed

relative to the housing 2 between a first, inoperative position (as illustrated in Figure

2(a)) in which the delivery device is inoperative and a second, operative position (as

illustrated in Figure 2(b)) in which the delivery device is actuatable to deliver substance,
20 and a biasing element 6, in this embodiment a compression spring, for normally biasing |

the delivery unit 4 to the inoperative position.

The housing 2 comprises a tubular member 8, in this embodiment a cylindrical member,
and a nosepiece 10 for fitting in one nostril of a subject which is disposed to one, the
25  distal, end of the tubular member 8.

The tubular member 8 includes a clearance aperture 13 in the peripheral wall thereof
which is configured to receive a mouthpiece 26 on the delivery unit 4, the function of
~ which mouthpiece 26 will be described in more detail hereinbelow.
30 |
The tubular member 8 further includes first and second latching apertures 14, 16 in the
peripheral wall thereof, in this embodiment diametrically opposed apertures, which are

configured to receive respective ones of first and second latching members 34, 35 of a




el ement and actuates the substance supply unit 22 to deliver a netered dose
of a substance. In an alternative enbodi ment the sdBSieptarmebes@PPdy unit 22
could conprise a nechanical 30 delivery punp, in particular a liquid
delivery punp or a powder delivery punp, which delivers netered doses of a
substance on actuation thereof. 20 Septgyrber 2005 17 The delivery unit 4
further conprises a nouthpiece 26 which is in selective fluid

comuni cation with the cavity 20 in the nmain body 18 and through which a

subj ect  exdigdeemetioanisnt Bainethe HeliveupatianCc@e SuRAbY ofhich 28ged SnebhidisR 80
her ei nbel ow. The nout hpi ece 26 1 ncl udes a

described in nore detajl i |

resilient %EPFS?FCE?@%%@%M@W@I%t ween a first, closed position in
whi ch t he nout hpi ece 26 is substantially closed to prevent any significant
exhal ati on t herethrough and a second, open position in, which the

nmout hpi ece The Gutivdaropambeaddfuehaullades ©amliex gl 1, in tHiesabilimesan Minubart he

resilient sectj.on.2/ bei O.nornmal ly en ed by a part of the tubular
nmenber B o lp’t‘ﬁiélcﬂbsté?ﬂﬁﬁe%ﬁaéﬂnef Hglp&ﬁ@iwgﬁ%hqr%, ig;this epbodimenbatons. 8 ¢l ose

the mout hpiipee 6215therﬂhanA@tsQ@EéaYﬁ{eMmUﬂh%240%&h@ergmﬁﬂ.er ative position,
C Sl

t he tubul ar menber 8 of the housing 2 acts on the r ient section 27 of

t he nout hpi ece 26 to close the sane. Wth the delivery unit 4 in the

ti b2 ' 26 i t d by the tubular menb
o of t ho. nonerrSunh PEelPLCIR! B /B R RAGRS ks brBertd 1m0,
thereby al thisémigodimentactliadricanmeibe vhidhak RaMydRHoSRL withia tishduipipy, uni t 4

furthe{ corrpgi ses a trjgger nmechanism 30 which is configured to prevent
act uati®bn Wb fhrowanrerpheral wald gt (heyones dpal gnd of therfubwlars msmder 19 being in

correctly QQiihds | , 14 b Of j ect bi,asi he, del ivery
unit 4 to thé %pgg t@3@“3@2?F?%%hﬁékaoggﬁgégE@%ﬁ5§ﬁ§ﬁi§fW#E§f§ﬁbg@3%§e
suppl'y uni me@Beioh of drehating. ofThe tyhuddahanbirniddof theassit rwdw t8hinBlutiéea cavi ty
20 in the nmi.n nbodi ment the trigger. nechani sm

30 coul d BEHY &E%Sﬁ}%%fete'aﬁ’ é@%&ﬁj wigeh o i BmBMOCARos ES theRaeRigHpI Y uni t
22 on geneyugh kiR ecRfalAoRLRAG! BB ALY tldrQWoliliLectdd aRHER thd o sBRUL Y ece 26.
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The delivery unit 4 further comprises a substance supply unit 22 for delivering metered
doses of a substance, in this embodiment an aerosol canister for delivering metered
volumes of a propellant, preferably a hydrofluoroalkane (HFA) propellant or the like,
containing medicament, either as a suspension or solution, and a nozzle 24 which is
20 fluidly connected to the substance supply unit 22 for providing an aerosol spray through
the nosepiece 10. In this embodiment the nozzle 24 is disposed in the nosepiece 10 co-

axially with the same.

The substance supply unit 22 is pre-primeable, in this embodiment by loading a resilient

25  element, and includes a release mechanism which, when triggered, releases the resilient
element and actuates the substance supply unit 22 to deliver a metered dose of a
substance.

~ In an alternative embodiment the substance supply unit 22 could comprise 2 mechanical
30  delivery pump, in particular a liquid delivery pump or a powder delivery pump, which

delivers metered doses of a substance on actuation thereof.




The trigger nmechanism 30 includes first and second | atching nmenbers- 34, 35
and first and second resilient elements 36, 37 whi €A Sgetemusr BPeE
‘respective ones of the first and 30 second | atching nmenbers 34, 35 radially
. outwardly.with respect to the delivery unit 4 to a latching position in
which the first and second |l atching nentfers 34, 35 are located in
respective ones of the first and second | atching apertures 14, 16 in the
tubul ar nmenber 8 of the housing 2. The first |atching nenber 34 includes
an aper t ur éhaglefivry einit #ofuptberSepnpndsera BOOBipiSe Sbc wiinhdiat m seledtivk fhfid as
w |l be de ' LN det aj | ,herei nbel ow., Wth e el iver nit 4in
the i noper gﬁ@gﬁ %%Hé(f %%hef ﬁ%‘fl{yi %61 “hgfe W‘ggléocflyﬂﬁ ?‘?‘F{aﬂgﬁ‘éﬁhf"h}: %S #5ton,
the | at chi exhatsnbedcsuadd the3substageeNQipplyoaait ©d, b will el &SPEEId MEMRREIe@fl t he
| at-chi ng Ege{y\éulr es 14, 16, thereby providing an indication to a subject
that the d&¥F¥EFY™device is 5 not properly inserted. Wth the delivery unit
4 in the operative position, that is, biased sufficiently that the
delivery device is properly inserted, the | atching nenbers 34, 35 are
| ocat ed i nTeheraudppeetdbvinchudesa aésilidnt sbatonht hghivheis tsedlelBetwkén atfer eby
providing gn .ndication.t subject that. the delivery device is properly
i nserted, %ﬂﬁfdhg?ﬁ':téonr Bhd‘f}"cibﬁle' %%@ﬁt*%&%bﬁf @ﬁ’ﬁ’ép‘ilﬂg’ P%’F"%ﬂj@‘h BreENgBY hpi ece
26. Fol | Omiﬁﬂﬁaﬁkuﬁﬁdm{bn%e&ﬂﬂgor%[ﬂﬁ& a@e&napop%ﬁﬁaebmoﬁm @vhl?cfuthc% ﬁgu@eﬁ Ing

menbers 34, 35 can be rel ease romthe respective ones o ching.
apertures A4is aBn andda ehiest cahexbid itaeiranght with rtle wesilit sectione27 heingr at i ve

posi tign, r I the | hi menbers 34,, 35; the delivery unit 4
"bei ng 1(raet uliz)\rﬁrélgﬁf)te %gsafgﬁ&;%?r ROt r%ﬁtﬁ%éu%g& i[?eingt}‘?r éf%tﬂﬁeeg%ﬁr}go% uﬁ‘flerttﬁ%g’ﬁﬁ R%i ng
el enent 6.thd hidkligy tleinggies tortdanhs malhdiedet her Wikl wdestived | @xi blig enber
40, in thiss enbodinment a resilient menbrane, which defines a part of the
wal | of t HEOREEHEPosionnthe febulaximembsy ¥ ofitBe heysinga? petaknabe wisilicht sxtiemds

t hrough t i | st t chi 34.. .and,coupl es the
flexible %n%ﬂg@%‘g&ghré&fh% ﬁagﬁggés%lér?ec amtfr}nq}é@aﬁ%{ys B ol cBe QREBHYE  uni t
22. The flpexitichghereinthpietd 26 $s murhgaped éd tisunbulasmenbergeoRtha hb Mg} add
predeterm.ned 20 pressure within the cavity 20 in the main body 18, to be
def | odped 1S a1 Shmppnication, withe the gauity 79, tharebys allowsiag Aar tughon 196 the

subst ance glpalYeubs.t 22 and deliver a metered dose of a substance (as
illustrated in Figure 2(c)). Wth this configuration, the actuation of the
delivery device is prevented until a proper

The delivery unit 4 further comprises a trigger mechanism 30 which is configured to
prevent actuation of the substance supply unit 22 until the nosepiece 10 is comrectly
20  inserted in the nostril of a subject by biasing the delivery unit 4 to the operative position
and cause actuation of the substance supply unit 22 on generation of a predetermined

pressure within the cavity 20 in the main body 18.

In an alternative embodiment the trigger mechanism 30 could be configured to cause
25  actuation of the substance supply unit 22 on generation of a predetermined flow rate

through the mouthpiece 26.

- The trigger mechanism 30 includes first and second latching members 34, 35 and first
and second resilient elements 36, 37 which act to bias respective ones of the first and

30  second latching members 34, 35 radially outwardly with respect to the delivery unit 4 to
a latching position in which the first and second latching members 34, 35 are located in
respective ones of the first and second latching apertures 14, 16 in the tubular member 8

of the housing 2. The first latching _memb_er 34 includes an aperture 38 therein to




fit is achieved to the nostril of the subject. As will be
3§d:$2![ :)(r)\g a sealing fit of the nosepiece 10 in th&Oiweplember@f0®he subj ect
is essenti al for the proper operation of the delivery device, as otherw se
~optimal delivery, in particular bi-directional flow through the nasal I
‘cavities, would not be achieved. Al so, d$ the delivery device is inoperable
until properly fitted, the patient learns intuitively to use the device
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‘ I engagenent w
nggr‘ 1;8)e|r |np er a? %F’?ﬂ%‘i ?l?{Bué}h@ﬁlr%ﬂuClWél S@!ﬁngsoﬁg“;ﬂtng?@mﬁ%@glorf@l@umantﬁ t he
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th 6 when t he very unit i noper
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n|t 4 is. i the erative position (as
R L I N E R A M
as for thetqiebuwlex;atldepoﬂmmtﬁy ﬂlbact&bmaf@he wasifesierichiesl first enbodi ment, )
wi th the subject being unable to exhal e through the nouthpiece 26 until the

nout hpi ece 26 is in registration with the aperture 44 in the tubul ar

rapeo anay s SSeA SR AR RECLTL S PRLETTD R SHPRANS 11
Opefat i ve repbisnt membisag.ovhich dsfidsi ccpanof the estiusiohe @@vIQezwenﬁfe%ﬁﬁ doayt he
cavity 20 & Lhg lﬁ%'é& PR extends through the aperture 38 in the first latching member 34
and couples the flexible member 40 and the release mechanism of the substance supply
unit 22. The flexible member 40 is configured such as, on generation of a predetermined
20  pressure within the cavity 20 in the main body 18, to be deflected sufficiently as to
actuate the release mechanism of the substance supply unit.22 and deliver a metered

dose of a substance (as illustrated in Figure 2(c)).

With this configuration, the actuation of the delivery device is prevented until a proper
25  sealing fit is achieved to the nostril of the subject. As will be understood, a sealing fit of |
| the nosepiece 10 in the nostril of the subject is essential for the proper operation of the
delivery device, as otherwise optimal delivery, in particular bi-directional flow through
the nasal cavities, would not be achieved. Also, as the delivery device is inoperable until
~ properly fitted, the patient learns intuitively to use the device properly, 'Moreover the
30 delivery device is operable even in the case of complete nasal obstructxon, provided the

nosepiece 10 is correctly posmoned




25 18 as to deflect the flexible menber 40 of the trigger nechanism 30 and
cause actuation of the same. In an alternative enb@@iTaPRMbeRZEP2 t he
aperture 44 is configured such as to provide for actuation of the
triggering mechani sm 30 only when the delivery unit 4 is biased to the 30
operative position, the latching nenberg3g34, 35 and the associ ated biasing
el ements 36, 37 could be omtted as a user woul d experience significant
fl ow resistance on attenpting to exhale through the nouthpiece 26 until
the del i verKigums t3(#) wasc)hillasiede to dudhelate hadath-gctues inhiad Neli?dy SERt&TRer
trate an exhal ati on breat h-act uat ed nasal

2005 20 Figures 4(a)..to (c),il]u (
del i very d%?f’?:rgaﬁ“% &b%ﬁ?&e%%%{’%?@ﬁm&fﬁmmeﬁeeh%wmnt of the present

invention. 5 The nasal delivery device of this enbodinment is very simlar

to the nasal delivery device of the above-described first enbodi nent, and
thus, in orldemasad deliviryl devieeciibsambodiiupit iscary similf toohs ardaptéldrry ddliye t he
di fference Bl .be descri in detail, with like reference signs

desi gnatf i nSOf%Eeabﬁg?'t% S.mgfﬁfp%%g ?fﬁg%ﬂtma%tr iaf}gr'su%e’\?i prden o 1aypKl URRRSEFSAENt
differs frauplitaionalf dderiglay enlgeme diffgencds iwislt be abeabaP Yt donlly wil fhat the
nmout hpi ece 26 is of solid section and in permanent fluid comunication
with the ca&fPrepcopensdesigaating likemwey 18, and in having a nodified trigger
mechani sm 30 whi ch prevents novenent of the link 42 while the | atching
menbers 34, 35 are not in the latching position. 15 In this enbodi nent the

| ink 42 i ndhadesalalefivanglevidd ofittiic bmbsdinfengdieRtetroli tARNS tA abs@bdestiiged
34, which flange 44 acts to

aperture 38 in the first latching nmenber. : ]

pr eveni(‘Ja nﬁ‘%ﬁﬂ"ﬁﬂogg‘i‘e“f RBLY iR that i hoysige Rdpeladescthe ontimicse 26 hide megquskpece
mechani sm 9§ Hehify §£BSIARREEon SHIR ' 1Y LB I ‘ s 34,
35 are in ot he?%t han t he | grtlchi n%M%%iglé Erﬁog%.sm% %ﬁﬁ‘ﬁ@%%‘gﬂhﬁﬁeﬁﬁ. “4in
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 the I noper & _ rigtoflshasetn hods 18 ialata i aperpe
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~housing 2.the housing 2, with the aperture 44 being located such as to be out of fluid

15  communication with the mouthpiece 26 when the delivery unit 4 is in the inoperative
position (as illustrated in Figure 3(a)) and in fluid communication with the mouthpiece

26 when the delivery unit 4 is in the operative position (as illustrated in Figure 3(b)).

Operation of the delivery device is the same as for the delivery device of the above-
20 described first embodiment, with the subject being unable to exhale through the
mouthpiece 26 until the mouthpicce 26 is in registration with the aperture 44 in the
tubular member 19 of the main body 18. In a preferred embodiment the aperture 44 is
shaped and/or sized such that the delivery unit 4 has to be biased to the operative
position before a sufficient pressure can be generated in the cavity 20 in the main body
25 18 as to deflect the flexible member 40 of the trigger mechanism 30 and cause actuation

of the same. -

In an alternative embodiment, where the aperture 44 is configured such as to provide for
actuation of the triggering mechanism 30 only when the delivery unit 4 is biased to the

30  operative position, the latching members 34, 35 and the associated biasing elements 36,
37 could be omitted as a user would experience significant flow resistance on attempting

- to exhale through the mouthpiece 26 until the delivery unit 4 was biased to the operative

position. -




Wth the delivery unit 4 in the operative position, that is, biased to the
operative position, 25 the first |atching menber 3420SeplEesdOfadi ally
outwardly of the link 42 such that novenent of the link 42 is not
prevented by engagenent of the flange 44 on the link 42 and the first

| at chi ng nenber 34, and hence the link 2@ is free to be nove and actuate
the rel ease nmechani sm of the substance supply unit 22. 30 Operation of the
~delivery device is the sane as for the delivery device of the above-
.described first enbodinent, with a subject being able to exhal e through the

nout hpi ece ; t, fhe t.ri r _mechanj.sm 30 not bejn per.abl e, and, hence
the substand %Suggﬁ)y&’z??) §QB§%ﬁf’b3? 3}3%%{‘%%%'3 t"rdof‘gﬁﬁgidﬁbv%t‘i?éﬂ%b%,
until the deddrilsiicy with 4 thitdiembpaiaRet bHhObRS&H idvenlifle operative position.
Figures 5(a) to (c) illustrate an exhal ati on breath-actuated nasal delivery

device in 5 accordance with a fourth enbodi ment of the present invention.

The nasal i i : j odinent is ver imlar to the.nasal
del i verg dgslile(rzl\él&ﬂ })‘1? ﬁ‘t%\ﬁ%ag\gg%%ﬁtggzegrﬁ]l S S-S %%l%%ﬁE%F?SagﬂﬂlvteWu&“‘?en
order to awbithe wbnecdssebyd fidstpirhbatient, ahd AR rinpérdanto ARbM thiRcessary

di fference LI1l. be described in detajil, with Iike 10 reference signs
desi gnat i nauﬁ%“”béﬂft@?"“m‘é‘nna%lwtﬂﬂéﬁlﬁf%ws dalli eedeseribag in émrbuw#bd?ke

~differs fremelehad sigls 43%%%\4%%&&” bed first enbodinent only in that the
first and second | atching nmenbers 34, 35 include chanfered trailing edges

34", 35'. Wth this configuration, the |latching nenbers 34, 35 15 are
aut omajd ca .$an fro he respectiye. | at chi pertures 14, 16
nder The T pReR BRI deUt T 1 enBRBREH e st sh s Fopcateraingg:

appl i ed t ofitshentetinveit Ynlynint thds the | Modthpisce is & SHRI REdord Snd ﬁ'ggé.rﬁf'agent
conti nuoushéi required to apply a biasing force to the delivery unit 4 to

PPy a | , . . ) e g
maintain t dcf@l‘?‘()‘é’?‘&}at’lﬁ’ﬁiWlﬂllther?a‘t’ll*ﬁéz%yeg‘@tm&le bpd il 8, and, intHasingbymediiedi ng
proper i NSglolbO0RRfiadi i€ t he del.iver eqine. It
will be 20 L%%der St 00 Q?ﬁ;f%@ﬁ!g 5%‘5%3%5@%%@?@% ﬂ?e@%ﬁcfbaﬂ’ 11%!#‘? gatgﬁmg
enbodi nent wembeds@4bds siemiot arthy latahixelj fdsizbn. Oper ati on of the delivery device
is th ane as for the delivery device of the above- described first
enbodi ment, except that a subject is required to bias the delivery unit 4

In this embodiment the link 42 includes a flange 44 which is of greater dimension than
the aperture 38 in the first latching member 34, which flange 44 acts to prevent
movement of the link 42, and hence actuation of the release mechanism of thé substance
supply unit 22, while the latching members 34, 35 are in other than the latching position.
20
With the delivery unit 4 in the inoperative position, that is, not biased to the operative
position, the latching members 34, 35 are maintained in a locking position by
engagement with the inner peripheral wall of the tubular member 8 of the housing 2.
With the delivery unit 4 in the operative position, that is, biased to the operative position,
~25  the first latching member 34 is located radially outwardly of the link 42 such that
movement of the link 42 is not prevented by engagement of the flange 44 on the link 42
and the first latching member 34, and hence the link 42 is free to be move and actuate

~ the release mechanism of the substance supply unit 22.

30  Operation of the delivery device is the same as for the delivery device of the above-
described first embodiment, with a subject being able to exhale through the mouthpiece
26, but the trigger mechanism 30 not being operable, and hence the substance supply




25 continuously to the operative position during the delivery regine.
Figures 6(a) to (c) illustrate an exhal ati on breat h28&eptendebraé8al del i very
device in accordance with a fifth enbodi ment of the present invention. 30
The nasal delivery device of this enbodinent is very simlar to the nasa
delivery device of the above-described2third enbodi nent, and thus, in
order to avoid unnecessary duplication of description, only the
differences will be described in detail, with |ike reference signs

desi gnat i ngnitiZRenqpdeing acetablepueitithe dADRE ARt I hepropaB bidekdi tv ehy/opiemivee of
this enbodingp differs fromthat of the above-described third enbodi nent
only in t hEP TR trigger nmechani sm 30 includes a flap nenber 46 in place
of the flexible nmenbrane 40 for actuating the rel ease nechani smof the
substance _supply unit 22 in response to the generation of a predeterm ned
flow rate ﬂﬂ“’é‘“t?g%(at) He (cholestigicea exBalatind bivetheetuatee taval dyliRdy idevicheinmai n

body 185 ang i . The fl menber 46.is pivotally nounted
about a pi V%c%o%@?mﬁgﬁﬁ%l%%m %J]d?eﬁ@tgﬁe ?fﬁse@ﬂﬁ&%?fit’x?&y unit 4. 1t will be
understood that the above-described first, second, fourth and fifth

enbodi rrent% coulfl lie simlar Ify odified. 10 The flap menber 46 conprises a
vane 50 whit BRRFR! delspedayicstofithis cmbpdiaentis veryesimiasiio s easel Ebivenycleviws t o
subst ant i ahf YpCly . ; Wnehol e - act osi t.ibon and be
acted upon by thg%x%églgrge?gﬁrsbr eatdﬁﬁg%lﬂ’amg{s)g}l&o%yg&%gl'%t ?%%dtWSﬁeﬁﬁaW he
nout hpi eced@Bicatire of IdegeriptiomeonlBhd diffeharces oiilp bie SScrébdainddaal, Wit ke S

coupl e{hht o#éertwhe.l i Eik '42'1:' Thiﬁl ink 42 includes a projection 54 and the arm
52 of the FTaAp frepErcHgnatinglikg@as.a s ot 56 which captively receives the
projection 54 on the |link 42, whereby novenent of the vane 50 of the flap
menber 46, _which is possible only with the [latching nmenbers 34, 35 in the

| at chi ng pbs pasghdeliygss devicedotsthisaerabadimenti differs Fromaitiah of e aHoat cbicniedrember s

34, 35 in | at ghj i.tkan e triqger. mechani.sm3Q is 20
not act uat%%?g&bwgﬁ nE E:ﬁ\g %‘oﬁ\g# g%r g%?&ﬁ‘%l S?ﬁ?gaogtﬁ%‘ngggwb?rﬁg’qﬂ épmﬁlélgﬁer 46
i s rot at ecchatifierod ghilmgprgebetdey 38 navite i @nBBuARHEES la@hidf mamBESAat €5 M ned
fl ow " te through tggy mout hpi ece 26, which rotation is translated to a

pr edet rmaﬁ%&“@?@&rz e Hispreaged diom fhentespective latching apertures 14, 16 under the

action of the biasing element 6 when a biasing force is not applied to the delivery unit 4.
In this way, a subject is required continuously required to apply a biasing force to the
delivery unit 4 to maintain the delivery unit 4 in the operative position, thereby ensuring
proper insertion of the nosepiece 10 throughout the delivery regime. It will ber

20 understood that the above-described second and third embodiments could be similarly
modified.

Operation of the delivery device is the same as for the delivery device of the above-
described first embodiment, except that a subject is required to bias the delivery unit 4

25  continuously to the operative position during the delivery regime.

Figures 6(a) to (é) illustrate an exhalation breath-actuated nasal delivery device in

accordance with a fifth embodiment of the present invention.

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




42, which displacenment is such as to actuate the rel ease nechani smof the

- substance supply unit 22. 25 Qperation of the deli ¢8Sgpigsviec@09% t he same
as for the delivery device of the above- described third enbodi nent, with
the delivery device being actuated by the generation of a predeterm ned
flowrate as opposed to a predeterm nedypressure. 30 Figures 7(a) to (d)
illustrate an exhal ati on breath-actuated nasal delivery device in
accordance with a sixth enbodi nent of the present invention. 20 Septenber
2005 23 The delivery device conprises a housing 2, a delivery unit 4 which
is slideably dispased relatiye.to the housing 2 between a first, rest
position ( gée i”FTaggf’ﬁ‘éﬁf%&eYlﬁe ré¥ alﬁ %Lqﬁalfma%ﬁm(@)m tha pdhes abyigdlesaibedat i ve
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st at e e LR b TRl odh BE HERBR deslifln R B pfh ab
t hi s enbodiifteambadimentswoakl tepénilariyanodified ween t he tubul ar menber 8 and the

nosepi'lﬁce 10 and thereby provide a fluid communication path to the
at nosphere, and a second, closed position (as illustrated in 15 Figures

7(b) to (d)he Fiap Whéshert /6 doHiprkar a "BDeL §nfRdist e Jk‘aﬁe&itﬁg%é& A She
substantially 1n sealing engagenent, and a bi asi n% elenent 12, i'n ??‘n S
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ouf 11 29 omh 178 br €balinh Jpifes idte Schroiectists 3 wlche arm 52 of the flap member 46

includes a slot 56 which captively receives the projection 54 on the link 42, whereby

- movement of the vane 50 of the flap member 46, which is possible only with the

latching members 34, 35 in the latching position, acts to displace the link 42. With the

latching members 34, 35 in other than the latching position, the trigger mechanism 30 is

20 'not actuatable. With this configuration, the vane 50 of the flap member 46 is rotated

through a predetermined angle on generation of a predetermined flow rate through the

mouthpiece 26, which rotation is translated to a predetermined displacement of the link

42, which displacement is such as to actuate the release mechanism of the substance

supply unit 22.
- 25
Operation of the delivery device is the same as for the delivery device of the above-
described third embodiment, with the delivery device being actuated by the generation

- of a predetermined flow rate as opposed to a predetermined pressure.

30 Figures 7(a) to (d) illustrate an exhalation breath-actuated nasal delivery device in

accordance with a sixth embodiment of the present invention.




The tubul ar nmenber 8 includes a clearance aperture 13 in the peripheral

wal | thereof, which aperture 13 is configured to r@8&eptenbandl@hpi ece 26
on the deIivery unit 4, the 25 function of which nouthpiece 26 will be
described in nore detail hereinbelow. The tubular nenber 8 further includes
first and second | atching apertures 14, 236 in the peripheral wall thereof,
in this enbodi nent dianetrically opposed apertures, which are configured
to receive ,ﬁgiﬁﬁctlv ones of first and second | atching nmenbers 34, 35 of a
30 trigger NPIY HCEISe CAmpPHEes adiousiag ¢, mdé;ltvezy urtitve whichds Bl@dtabiﬁz didposdd

trigger neg { r Lnbel 20
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end of they agilag ggggg seal i ng engagenent wth the scaling
lip 17 at tt] nner pe |Jlﬁtl‘?g)ltﬁ %slltot“he tubul ar nmenber 8 of the housing
2. The tubul ar nmenber 19 of the main body 18 includes an air 10 chanber 20
at the one g g t hereof which is in fluid conmunication with the nosepiece
10 such t hAEC BY¥sMeS PompiTes 2Oy an member e int thésr eambodgmens achyhﬂd:tucadntehﬂaeugh t he
nosepi gre 4 @osehed® fo¥ 4 substance supply unit
22 for deli vg?e}ngemat er Zigtyngg%s Islo%';lyéfgﬁg t‘@ﬂn@}sls ﬁﬁf’% lsgfﬁ?gépr?é‘ﬁtg‘ﬁ
aerosol ca#ifet end pbthedethilaranémberdeicana alfsy @béﬂ&%n@h (Qs LSRR B Higyre.

pr ef er abl y h ﬁ. f.l uor.oal kane (eHFA) propell ant or the |like, cont a| ni ng
medi canent /i VRSP 15 §UGh %?p‘é?@} o reriyEs it thin empadiment &@mmdalrm*tutdqe
subst ance W@@m’twwbuﬁ i8mBePRi ARAR].L n&k@l)itecé’wibc&d ﬁqepéb nF %d%£a8| ng a

resilient element, particularly a conpresston spring

“rel ease 2CPOREBRHHAAINM R lfmthevetﬁ@nsnher% ged edecand] ela&eISpdshﬁmr(% illiseatd eh enent

and agfsuat e uni t deliver a netered dose of a
subst gn ce. }q I%p Wbﬁ#@%@%‘%‘? EHO Tiste) l?fefﬂ?mﬁfﬁé %’86@‘1 npseRiesulilatg sehsfantialdy coul d
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or a pomd%rmdeilvery unp,. which

icularly a ‘compression spring, for normally biasing the nosepiece 10 to the open

position. In this embodiment the biasing element 12 has a biasing force which is such as
to maintain the nosepiece 10 in the open position until a sufficient biasing force has been

20  applied to the delivery unit 4 as for the nosepiece 10 to be sufficiently inserted in the
nostril of a user.

The tubular member 8 includes a clearance aperture 13 in the peripheral wall thereof,
which aperture 13 is configured to receive a mouthpiece 26 on the delivery unit 4, the

- 25 function of which mouthpiece 26 will be described in more detail hereinbelow.

The tubular member 8 further includes first and second latching apertures 14, 16 in the
peripheral wall thereof, in this embodiment diametrically opposed apertures, which are

| configured to receive respective ones of first and second latching members 34, 35 of a

30  trigger mechanism 30 in the delivery unit 4, the function of which trigger mechanism 30

will be described in more detail hereinbelow.




- flowrate thro gh t he nout hpi ece 26. 10 The tri gger  mechani sm
first and $&

25 delivers netered doses of a substance on actuation thereof. The delivery
unit 4 further conprises a nozzle 24 which is fluidR) Seotevderadd®o t he
substance supply unit 22 for providing an aerosol spray through the

nosepi ece 10. In this enbodi ment the nozzle 24 is disposed in the

nosepi ece 10 co-axially with the sane. 3@ The delivery unit 4 further
conpri ses a nouthpiece 26 which is in fluid communication wth the air
chamber 20 in the main body 18 and t hrough which a user exhales to actuate
t he subst arldes twbydpt yeobiet SZﬁIMha?;nchld;b ageﬁlalﬁigsﬁlb e thi e]mbbgiﬁl%'{%lannular

her ei nbel ow. 20. Sept.enber, 2005 25 The delivery unit 4 further conprises a
trigger neﬁ‘WaW?‘éci lgélﬂmﬁeéﬁt ﬁ? 1pnsh pegphaad] Wadl thareoh én thistcaniodiment ehomse the

.actuation distdlhendSHbebRARR adY RINeYI t‘l’l@h&usgré Qeioqhé Hélﬁe@’ﬁé@t?li.nent the trigger

mechani sm 30 is configured to be actuat to caus dation of the
substance supply unit 22 on generation of a predeterm ned pressure within
the aircch . in.. the main body.18. In an alfernative enbodi ment the
triggersmec ag{elsl%gé{dlngo%f%n%réses86“?1¥§8§%&§th 1 '[éﬁ%?a”t Buer mpgherd 8, in
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the delivery device. The first |atching nenber 34 includes an aperture 38
therein f i a link 42 s Wwll be described in nore detail
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nosepi ece dflraitifg Bk Elh ¥ shRRGLLE: Lliog! f ective operation of the

“del ivery devi ce.

In this embodiment the substance supply unit 22 is a primeable unit which is primed by
loading a resilient element, particularly a compression spring, and includes a relcase
20 mechanism which, when triggered, releases the resilient element and actuates the

substance supply unit 22 to deliver a metered dose of a substance.

In an alternative embodiment the substance supply unit 22 could comprise a mechanical
delivery pump, in particular a liquid delivery pump or a powder delivery pump, which

- 25 delivers metered doses of a substance on actuation thereof,

- The delivery unit 4 further comprises a nozzle 24 which is fluidly connected to the
substance supply unit 22 for providing an acrosol spray through the nosepiece 10. In
this embodiment the nozzle 24 is disposed in the nosepiece 10 co-axially with the same.

30 _
The delivery unit 4 further comprises a mouthpiece 26 which is in fluid communication
with the air chamber 20 in the main body 18 and through which 2 user exhales to actuate

the substance supply unit 22, as will be described in more detail hereinbelow.




delivery unit 4 in the delivery position, that is, biased sufficiently that
the nosepiece 10 is sufficiently inserted for effedfiSeetespier 309on of the
delivery device, the latching 25 nenbers 34, 35 are located in the
respective ones of the |atching apertures 14, 16, thereby providing an
indication to a user that the nosepiece230 is sufficiently inserted for
effective operation, and hence ready for actuation by exhaling through the
~mout hpi ece 26. Foll owi ng actuation of the substance supply unit 22, the

| at chi ng nenbers 34, 35 can be released fromthe respective ones of the

| at chi ng aflbetddliogy it ABrth@"DnliEREE b o] | ve nit. 4 returned to the
rest position, by depressing tﬁgﬁ|at%%ﬁ§%§%§%35#§1§%ﬁ' gscwﬁﬁmg@ﬂp ry
unit 4 bei AgUrEblgrtacguiecacinéion e tthe eistancn sipplyt fisit 32t 199 bnhb&inRhA’NY

el ement 6y L2005 26 The trigger mechani sm 30 further includes
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defines5a pappty ahit CBemednkratibn bl REdetGhaHRS e el Wit i ody, 118, and
a link 42 ﬁgich.e t ends t hrough tﬁg aperpurgﬁ%8QFHQW%gq?$$%Eh?§#% |HB
menber 34 d“&@u%idé(sl% h& pR @lipwetiverembedingot thedripgre melhesism JEchadissm oOf

the 5 subsgﬁﬁgﬁ | flexible nber 40 is configured such
as, on generati (r)ér%pgﬂb ¥aééglra}aa3§% & %Qﬁsgdgci%ﬁtﬁﬁt? o pFRSansce SYRPIR VAT t He OB 1
chanber 20g¢neratios offaipredodyint floworatdrbradigh ieGhadhsisdd Jci ent 1y as to actuate
t he rel ease nechani sm of the substance supply unit 22, and thereby deliver
a nmetered dose of a substance (as illustrated in Figure 7(d)). This

act uatioon Phespgeeneathgin 6 iRy td ul ar, nenher_ 8 t he
housi ng 2 10 hgglsg been bi asgg ll?cgltmgg\gggl éihr?géete%rgiglgtechgl {OFPDHS gﬁeg%%‘ghfséce 10
(as il I ust¥drwgondresilignt egmems 35, 88 widdl) act\Whibiastredpoetitebiss aF (eAReHnd of

t he housi i t ] eal,] e ement W th the nosepiece 10 (as
i Ilustrat er%ml%lr(li @?"gﬁl eﬂlé}?gﬁr%%’?%erag%ﬂgloﬁwaéﬂy BYifkieppest togthe deliversmiic to s
del i ver ed a htchirghpdstinauiviRhgRRiidh (RS GARESd tLBM ﬁ&%ggﬁ[%g@%@@éﬁ%g%n{ ihﬁg

t ubul ar nsnber 8 of the housing 2 and the nosepl ece
the 15 devRfASphafesrsetivarnesef thetfirshandsssendrlatching ipertdrbe 14 16 i6 HankBaa20 of

the makn bagys / J; onf i tion,.the actuation of the delivery
device is pr ey%ﬁgt gd_ t%é]n%l?lltgugg %f gfﬁ%g%gbeyapfoﬁ ef‘iltus?rswgﬁlﬁ“e\?gﬂ"aft‘%l thahdha ri| of
a user. A$08pidcedd inndficendythseacd aad i nesthl &f Ofiset Ae qu%%O&&ﬁﬁioé%f&& a

e

nostril of user is essenti for the proper operation of t el'iver
deﬁ‘very devic?. _%ﬁe r}ltrstafatchmg membgr 351) inclucFI)es an aperture 38 therein for !

-accommodating a link 42, as will be described in more detail hereinbelow. With the
delivery unit 4 in other than the delivery position, that is, not biased to the delivery
20 position, the latching members 34, 35 are not located in the respective ones of the
latching apertures 14, 16, thereby providing an indication to a user that the nosepicce 10
is not sufficiently inserted for effective operation of the delivery device. With the
delivery unit 4 in the delivery position, that is, biased sufficiently that the nosepiece 10
is sufficiently inserted for effective operation of the delivery device, the latching
25 members 34, 35 are located in the respective ones of the latching apertures 14, 16,
thereby providing an indication to a user that the nosepiece 10 is sufficiently inserted for
effective operation, and hence ready for actuation by exhaling through the mouthpiece
26. Following actuation of the substance supply unit 22, the latching members 34, 35
can be released from the respective ones of the latching apertures 14, 16, and hence the
30 delivery unit 4 returned to the rest position, by depressing the latching members 34, 35;
the delivery unit 4 being returned to the rest position by the action of the biasing element

6.
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20 device, as otherwise optimal delivery, in particular bi-directional
through the nasal cavities, would not be achieved. 2ASsstembsr 0@ del i very
device is inoperable until properly fitted, the user learns intuitively to
use the device properly. Mreover, the delivery device is operable even in
t he case of conplete nasal. obstructionZ6pr ovi ded the nosepi ece 10 is
correctly positioned. 25 Figures 8(a) to (d) il ljust r at gat ﬁn exhal Erﬂ |hon
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2005 27 through which the user exhales and which I's in'flurd conmini-Cation
with the ana %Fﬂqéﬁ?ﬂéﬁl‘eéécm?ilqweWCﬂsWﬁ@nﬁﬁe aif hbanﬂm@pumd&:dﬂﬂgluady :ugl,etgl at
mai n chann ' I ' a central channel a a plurality
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breath of @uuser di regtlﬁjég .@h t NDS .here7 and closed by a nostril of a
user when ‘tglhe no2Epicse d it Qustgted,; ig; tey @Hsgﬁ@@aiﬁﬁloﬂﬂiﬁeaﬂ@ﬁm wisef or f
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in the housing 62 by a user is
With this configuration, the actuation of the delivery device is prevented until a proper
sealing fit is achieved. to a nostril of a user. As will be understood, a sealing fit of the
nosepiece 10 in a nostril of a user is essential for the proper operation of the delivery
20 device, as otherwise optimal delivery, in particular bi-directional flow through the nasal
cavities, would not be achieved. Also, as the delivery device is inoperable until properly
fitted, the user learns intuitively to use the device properly. Moreover, the delivery
device is operable even in the case of complete nasal obstruction, provided the nosepiece
10 is correctly positioned.
Figures 8(a) to (d) illustrate an exhalation breath-actuated nasal delivery device in

accordance with a seventh embodiment of the present invention.

- The delivery device comprises a housing 62 which includes a first, air chalﬁber 64 for

30 receiving the exhalation breath of a user and a second, cartridge chamber 66 for
receiving a cartridge 96 containing a substance to be delivered, a nosepiece 70 for fitting |

in a nostril of a user which is in fluid communication with the air chamber 64 in the

housing 62 and disposed to one, the distal, end of the housing 62, and a mouthpiece 72




insufficient to actuate the delivery device, as will be described in nore
detail hereinbel ow. Wen the nosepiece 70 is suffi @0ceplgmben28fbed in a
nostril of a user for effective operation of the delivery device, the
exhaled air fromthe exhal ation breath of a 20 user has no neans of escape
ot her than through the main channel 76 pf the nosepi ece 70, and thereby
allows for actuation of the delivery device on generation of a

predeterm ned actuation pressure within the air chanber 64 in the housing
62. The dethroughy wiéohi te fsertdxbales anprisiels ia in ol ecoffindricatipn oMt itRg agn

aer osol SpL, throuygh .t he main channel 76 of the nosepiece 70. The
nozzl e 86 C@%@@fggén@ ;@Hi‘}négzwn ch is located, in this embodi nent

co-axially, within the main channel 76 of the nosepiece 70, a tubular
needl e 90 which extends into one end, in this enbodinent the forward end,
of the car £h¢ BefePRaAD&IclBls main chanoelsTtin B embuifimcutel aenaal)chhmm 4d whi ch

fluidly:co nd t.he e 90, 30, The delj ice
furthe)rls %Bﬁ?éazlj gﬁsg%%ﬂd%ge sal%%l 72gnl §4ea|98rlnﬁgﬂd?v%‘?|‘ﬁ t<’:(§0yr’r"‘;\t Yidd dose
of a substamnﬁunmmddNVEheBiﬁ)ﬂdbMer@MIﬁtﬂ%ﬁﬂlsM@ aMMEndodn Sutlek gy'afithe(lﬂfgra' ni ng
nmedi cament r, as a suspension or solution, to the nozzle 86

Sept enmber ég thenROSERISES APl Bispmkediment Bsposeshpfius dhe aefu?éplﬁfrﬁhdlgef 96
which is npyaghetd B2 Rghs %&ﬁ&ﬁg%hﬁrﬁféf’k%&eg@cétg%g&% L0 ldsﬂen%)egizwdll—?eglt fgen a

first, loading position in whic cartr I's "not

communi cathasppigge FO ishaot rsaﬁthaltlgdnmﬁed e arnmztzil of @Gisantbr 2ffs@b@NSperatioh iorer y
omTunl cation with the

h t.h d in fluid
hecdl dtbo B PR eGer dhersby Piovidie b erchene! eiedan Fomdes obalagon
si ngl e- us ebréah o ladger mﬂa&t} ﬁOtH@%tn%@sﬁhé}eféﬁXél%eﬁ b;Fa?HB&hPSfa %Qé?tvg{eﬂ' f9 2
vol une of a substance, in this enbodi nent 1 qui"d contaln
nedi canentlosgRigqsef0 1&§U@ﬁ%¢}§b@n@|ﬁ@d 1@thestt§18txtl|fomeffdonvusp¢ramm cbffnhdgeme% are

| oaded as 4 ui n furt rises a
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parti cul ardtlgerahsmcthmughsshmaﬁlmhmgl 76 @f tHeindsépietet 08y Hep th@hddehBE8L7PR o a
first, actu&.t di recti.on when in the | oading position, and a | oading
iciently inserted in a nostril of a user for effective operation of the delivery device,
the pressure which can be developed in the air chamber 64 in the housing 62 by a user is
insufficient to actuate the delivery device, as will be described in more detail
hereinbelow. When the nosepiece 70 is sufficiently inserted in a nostril of a user for
effective operation of the delivery device, the exhaled air from the exhalation breath of a
20 user has no means of escape other than through the main channel 76 of the nosepiece 70,

and thereby allows for actuation of the delivery device on generation of a predetermined

actuation pressure within the air chamber 64 in the housing 62.

The delivery dévice turther comprises a nozzle 86 for providing an aerosol spray .
25 through the main channel 76 of the nosepiece 70. The nozzle 86 comprises a head 88
which is located, in this embodiment co-axially, within the main channel 76 6f the
nosepiece 70, a tubular needle 90 which extends into one end, in this embodiment the
~ forward end, of the cartridge chamber 66 in the housing 62, and a delivery tube 92 which
fluidly connects the head 88 and the needle 90.
30 ,
The delivery device further comprises a substance supply unit 94 for delivering a
metered dose of a substance, in this embodiment a metered volume of a liquid

containing medicament, either as a suspension or solution, to the nozzle 86.




member 100, in this enbodi ment a |ever, for |oadi ng the main biasing
el enent 98 such as to bias the cartridge 96, when 20 Septenkeid@OAg position,
with an actuation force. The | oading nmenber 100 is novabl e between a
first, rest position in which the main biasing elenment 98 is not | oaded
t hereby, and a second, operative positi@ in which the main 20 biasing
el ement 98, when restrained by the cartridge 96, |oads the cartridge 96
with the actuation force. The substance supply unit 94 further conprises a
second, return biasing elenment 102, in this enbodinment a resilient
el ement, pardel SHkiasdo) I pon _sprin far hi.gsing the 25 cartridge 96
in a second, yejturnedﬁ“ﬁ%@%r@?@@&ﬁfﬁ?ﬁ‘g@%%é"g’i‘(ﬁ"r‘ig&&éfablﬁ ip therpartridge
del i very hemberit iaht heushiaet) gweasa fikelloadRep ekl M Llliaeady
~renoval of it hetiumed cartri d?e 96. The delivery device fturther conprises a
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actuati on @bsitibg S WASIAME @ aH o it ~Jn this enbodiment the trigger
mechani sm 104 is confi gured t%éybg gé(rzﬁtnu%‘ﬁggf)lémfugw §B%é“§‘c f2e5dH Y8 of thee
subst ance #088¢¥6unit 94 on generation of a predeterm ned pressure in the
air chanber 64 in the housing 62. In an alternative enbodi nent the trigger
mechani sm 104 coul d be 20 Septenber 2005 29 configured to be actuatable to
cause act ust thimerabodilentstib shraiR WURR! Fndlfliute Sk el A0 Oh. &
predetermned flow rate through the m)ul%érgpi ece 5@2‘3%%2&[59%90&?5 ?‘r@ﬁ’ﬁlgﬁ’l sm
104 conpr i SYYAIPPT QNZiRNE Sergrae 9f spsubstabes, Sn 108 entbO8imannd Hquics bontinaad
secondiPi agleAR@LSIRMS ALD: - 1n this. enmbodi nent resilient elenents,
particularly ponpr’ess%lon s%rsfl#éés,m\lf\h%féﬂlugﬁ?f" '8 Hicasairiitgse &6 e leaded ast t he
first and regeigethd stop nenmbers 106, 108 inwardly into the cartridge chanber
66 i'n the housing 62 to a stop position (as illustrated in Figures 8(a) to
(c)) in which the first and second stop nenbers 106, 108 act to prevent
movenent dfhd fids@asd i 2694 G i osi.tion 10 to. the delivery
position. The trigger prg}gﬁ%ani sm 18§B%b[?%graq%8ﬁﬁw%h‘§‘s’flgre e&hé£$‘8&%‘ﬁd ar ms
1t16, 118 \éifﬁl'aqsilraﬁ@ agwb@mmlfnatto@m‘roam?c? ;1 ooa}ppésgzt@hsspé:&@; f&ZEiaﬁtﬂg ﬁeug{jed
at onegsen . espegctij.ve .. ones o e first and second stop nenbers
1086, ?88 S%ﬂﬁgﬁg{s ‘%%v%rtsﬁ r?&g%#”‘% fliseciongWhapein the loading position, and a loading
member 100, in this embodiment a lever, for loading the main biasing element 98 such

as to bias the cartridge 96, when in the loading position, with an actuation force. The
loading member 100 is movable between a first, rest position in which the main biasing
element 98 is not loaded thereby, and a second, operative position in which the main
20  biasing element 98, when restrained by the cartridge 96, loads the cartridge 96 with the

actuation force.

The substance supply unit 94 further comprises a second, return biasing element 102, in
this embodiment a resilient element, particularly a compression spring, for biasing the

25 cartridge 96 in a second, return direction to return a used cartridge 96 from the delivery
position to the loading position, and thereby allow for ready removal of the used
cartridge 96.

The delivery device further comprises a trigger mechanism 104 which is configured to
. 30 be actuatable to cause the actuation of the substance supply unit 94. In this embodiment
the trigger mechanism 104 is configured to be actuatable to cause actuation of the
substance supply unit 94 on generation of a predetermined pressure in the air chamber

64 in the housing 62. In an alternative embodiment the trigger mechanism 104 could be




15 118 to a rel ease position causes the respective ones of the stop nenbers
106, 108 to which the arms 116, 118 are coupl ed t o28&amtarakEr@@0har dl y
agai nst the bias of the first and second biasing elenents 110, 112 to a
rel ease position (as illustrated in Figure 8(d)) in which the stop nenbers
106, 108 are disposed outwardly of the cartridge chanber 66 in the housing
62 and out of engagenent with the cartridge 96, such that the cartridge 20
96, when biased by the main biasing elenment 98, is driven to the delivery
posi tion. |genfigaiedgtodbd wetnatablet foecalt i daMoR QT thi Wbsthle ﬁgﬁﬁi ﬁnﬁ?%mnt he

f flul

nozzl e 86 punctures.the cartridge 96 such as to provide
comuni cat i%ﬁﬁgrﬁlé %4@9

pReEhPEfgerrnsd Howgats thropslethe saguthpielsd296, and, as t he
cartridge 96 is driven further, the cartridge 96 is collapsed to expel a
met ered dosg of a substance therefromthrough the nozzle 86. . 25 The
trigger mechiriigesr merhaipmtéd compriséssirst anddicaquir AgméABersit06 hiss agniadi ment
a resikie bl ch .def i ne t.of the wal| of the air chanber 64
in the housnd;n ﬁgg &%g& t]l\ége}n%i %{BlﬂFlét@nf 11(;69?% &brifisggrbadisisah rasiliemn clymeatsat i on
of a predetpartivubely cagireaidnofbriieeS i Witldi Biad henditiveC r Ln,the
housi ng 62, to be deflected gpuch%gas to 30 engagegspﬁdé{vgtﬂgg?ﬁdﬁhgffgt Aifds of
the arms 1F8°OndFEP.Memberalde 10Ranwandly int the cpitudgeathamber Gdhie thehaass 62

position. i 2t 1 : i eve ntil the nosepiece 70
o™ Ut ol o o HoBoh 0 RLARE B SBNRCh) %o (L Vidth et andaccipentn on o
the del i vemendwrd K18, 10hact whpehep osdvich@nt e emﬁc@e%&?on?thetmé‘di%geg&ﬂ%ﬁ[ y
channew 7§ g’r%lndtge nosepi ece 70 are cl osed 20 Sept enber 2005 3 y the
nostril" of 1NH& “GLEFY BRRUYevent the escape of exhaled air fromthe

. exhal ation breath of the user directly to the atnosphere. Wilst the

outlets 82 of the secondary channels 78 in the nosepiece 70 are open,
exhal ed ai Fh¢ fregger mechagisan 304 Gnthor eavpriah fastusdseamdapas 116,01 18R hich are

at nospher e,;: ventin d | opnent of the actuation pressure
Wi t hi n th%lvgf&rﬁf{%éﬁﬁ%r?pegﬁv? nghﬁiﬁoiifﬁ@?wﬁwwne tsnd teeserfitg uesacttion, t he

-actuati on aofestafehadtst wet yecOfY 56 ndmBLYENUIOE U iHat vBﬁrggogfthe%ﬁFﬁ ipg fit
i I'l be understood;, a sealing’fit of

the rBeep Hol §eFlFe worRe canses fhauraspentivesones séhd stbp fromtele 10 o8t
o 0 P, 45 8 U PR AR L S

and second biasing elements 110, 112 to a release position (as illustrated in Figure 8(d))

in which the stop members 106, 108 are disposed outwardly of the cartridge chamber 66

~in the housing 62 and out of engagement with the cartridge 96, such that the cartridge

20 96, when biased by the main biasing element 98, is driven to the delivery position. In

being driven to the delivery position, the needle 90 of the nozzle 86 punctures the

cartridge 96 such as to provide for fluid communication between the nozzle 86 and the

cartridge 96, and, as the cartridge 96 is driven further, the cartridge 96 is collapsed fo

expel a metered dose of a substance therefrom through the nozzle 86.
.25

The trigger mechanism 104 further comprises a diaphrdgm 126, in this embodiment a

resilient member, which defines a part of the wall of the air chamber 64 in the housing

~ 62. The diaphragm 126 is configured such as, on generation of a predetermined

actuation pressure within the air chamber 64 in the housing 62, to be deflected such as to

30 engage the other, distal ends of the arms 116, 118 and cause the same to be pivoted to

the release position. This actuation pressure cannot be achieved until the nosepiece 70 is

sufficiently inserted in a nostril of a user for effective operation of the delivery device, in

- which position the outlets 82 of the secondary channels 78 in the nosepiece 70 are closed




ities, would not be achieved. Also, as the delivery device is inoperable
ﬁﬁri} properly fitted, a user learns intuitively. t@OQ%xnamMEra605ce f
properly. Mreover, the delivery device is operable even in the case o
conpl ete nasal obstruction, provided the nosepiece 70 is correctly ;
positioned. 15 Figures 9(a) to (d) illusgrate an exhalation breath-ac?uate
nasal delivery device in accordance with an eighth enmbodi nent of the
present invention. The delivery device conprises a housing 132 which
i ncl udes arbyaie nefidhefhe ugd afidbprevad thesseaps ofgxhdled g Rk CRhAMRAR R, 2

- i itting.in ostril of a user mhichlslnfluid
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“one, the di%tialthe andpiede 101sre BPLS iRBaldPRir HRRMHR eQPéféibQ{%S@Rio%%iu?er%%a%ﬁ%r

hal es and which is in fluid communication W | _ _134
?nuts ﬁ; e)riog% ithfyetmespheps; thaiebyhpreegsitiog she devebapmpni s themcaatish Prdsinat hythin 9i d

i PERRSY, I i i hr ough,
i nner tgbul : . defi nes a main phannel ;46 theret. (
and a f?exitl?;efael outerertﬁﬁélqu{glrhg{r?r%n gir' 148, in this enbodinment a resilient

nmenber, which is disposed about, in this enbodiment co- axially with, the

i nner tubukar mber. 144 and defines an annul ar condui t 150_ at _t_he 30 _
~periphery of'® ﬁﬁs Aydigyrabion. dg@ciyation of Gej deliveryidgviso immreivertei antild plopthe ai r
chanber — 13«linkMittidgcHiOKAIHY b3 offa‘%FQHt &5 it lB? lu%ﬁer%eg F%’agiﬁg 't of the
configured to be sufficiently ftlexible as not To proviae

agai nst a RR¥PICE 78fina neseil aftewset frecwasizpif@cite phdher Hpeiatib@bf Hadklivery
he .user as to provide for

i cjent 3y r into.the, nostril of .user \

R BT AR T I AP, W GO L
nosepi ece dAGtidsswoold ioubé idti@nt] Alédjﬁﬁﬁlte%@livérj}‘ﬁﬁvi@e &CIﬁ&Sétrébtl)Q[mt% plogerly & 4o
fl ow path ists between the outer surface of the outer tubu ar er
and the nogﬁ? s USET ledas mbwiively e pethe gedod piioperly. oﬂ;}dotdm@eesl_@eacnx&w?igzod@_(rhﬂl ed
air from 3 user. . \Wen the ngsepiece 1 i S
St i ¢l entryTs %E%?%Vg%ﬁrgﬂﬁe?tag@%p%og‘f‘s@?‘?|“a_ar‘OBStE}?&PnﬁOY S fhsatepiews 70 s
ef fecti ve wpeecty positiofedt he del i very devi ce, the outer tubular nmenber 148
provi q%s a fluid tight seal with the nostril of the user, thereby

Figures 9(a) to (d) illustrate an exhalation breath-actuated nasal delivery device in

accordance with an eighth embodiment of the present invention.

The delivery device comprises a housing 132 which includes an air chamber 134 for
20  receiving the exhalation breath of a user, a nosepiece 140 for fitting in a nostril of a user
which is in fluid communication with the air chamber 134 in the housing 132 and
disposed to one, the distal, end of the housing 132, and a mouthpiece 142 through which
a user exhales and which is in fluid communication with the air chamber 134 in the

housing 132.

25

The nosepiece 140 comprises a substantially rigid inner tubular member 144 which
defines a main channel 146 therethrough, and a flexible outer tubular member 148, in
- this embodiment a resilient member, which is disposed about, in this embodiment co-
axially with, the inner tubular member 144 and defines an annular conduit 150 at the
30 periphery of the nosepiece 140 which is in fluid communication with the air chamber
134 in the housing 132, The outer tubular member 148 is configured to be sufficiently
flexible as not to provide tight seal against a nostril of a user when the nosepiece 140 is

other than sufficiently inserted into the nostril of the user as to provide for effective




preventing the escape of the exhal ati on breath of a user and allow ng for
actuation of the delivery device on generation of &0pepttmr?ongd
actuation pressure within the air chanber 134 in the housing 132. In this
enbodi nent the outer tubular nenber 148 is a 10 resilient menber which
normal |y adopts a position spaced fromt3ie i nner tubular nenber 144 (as
illustrated in Figures 9(a) and (b)) and is conpressed on insertion into a
nostril of a user to close the annular conduit 150 (as illustrated in

Fi gures 9( cIPegHipn(ef)the deliecryalevicer Whiavihe enobepiédect400ia vt ise B kichil) QAdkkeq 154
for providijpg 2 pr from .15 the ngsepi ece 140. The nozzle 154
conprises a eagoﬁ%&svﬂ%sg?i %@gﬁv&g’[e@%ﬁm petween &emémfmﬁofdbe axtentubylarwi t h
‘the main chaembér M8Gindfthe hestiDSERE 868, AARL - | y.&r. 8. A28 I.n
fluid co icaéi on with the head 156, The de ilgigggl)ﬂd%l\%/i%%ap%&?teﬁ% ed air
conpri ses a'¥HHLE tiofgpeah ehiatuses 0 When thienbsepidead 48 is 20ffickidy esbedoge of
a subst gncaniol Npbitoirhodi . er vol une of | i quid containing
medi canent, either as a %saggﬁgf%ﬁ&%ﬁors?ﬁtgfﬂ‘feo‘?ﬂer t’(?“t‘%éh?lgﬁlﬂeéy figvice, the
subst ance Sufsltybularitneribd [d8ippovides: Ruid Waht RACRiR ARRRETEINMULS HGERY ai NS

~a volune %Eev% ﬁub t ance, igﬁt hgs enbodi nent a liquid contal ni ng
medi cament PTEi PR g &seps o theaxbrlatiombrsath 9é b wseramd aitheing fos hetnatonaifalber

162 i ncl udesliedty aReick Usie cdfdaivy i : . rupturabl e seal 166 and
in fluid copmun cat i on Wit h t he gglai @‘89@8‘?‘1‘1}@% ?é@gté?n PRSRUR oY IIB (9841 The
r upt ur abl e 8aaber11g4 in thechonsingUp2d bis thisherabodimetahs bixeHn®dl0RdalRr 148 is 2 |

applicggio . 10 the substance in the substance chanber 162 in

del i ver | ngﬂesgff { PR @Féf‘?"&?‘rﬂaﬂ PRS2 $9BEPR rpacqds figa} ithee e fivltart he

subst ance ulearbbei 4462 iletra® it FRURRZLLGnd T4 &H,ﬁﬁ Joy ;i t 160
further congri.lfsets a pi ;ﬁf?n 168 %ﬁi cﬁ%i)_s s?i%gg%&e | %%g&gga%gﬁgﬁééoc?hanber
162 bet weeR*EFF1ANST PGHssithn Hgulgs sonduisr 50 4ss illisirmed mtRiguren o) gt @3). 9(a) 20
Sept enber 2005 32 to (c)) in which a volunme of a substance is contained in

the substance chamber 162 and a second, dosed position (as illustrated in
Fi gure 9(dThe delivatii ddvice frether @thydissea 0bzAd1854 fi g}ﬁa@mg aﬁaaémlamgr Gl ed
i ncl udes a peripheral

t herefyrcom g hrough th ozzle 154. The piston 16
gr oovels(i?Ol?thrf?ggpﬁfﬁepﬁ%Og ﬁ%‘evﬂﬁ’l’zéﬁ W gonpgisge acrarpek$6i whitht iai Ibcdiet, én rhisl ow.
5. I'n dri véntighditientRosdx@Myl 6&htiRe tAG dR54 lag%fttﬁeor?dsqgigge ?f(f lan‘ g%c 1€er§/he

aperture 164 in the
_ tube 158 in fluid communication with the head 156.

The delivery device further comprises a substance supply unit 160 for delivering a
_2{). metered dose of a substance, in this embodiment a metered volume of a liquid

containing medicament, either as a suspension or solution, to the nozzle 154,

The substance supply unit 160 comprises a substance chamber 162 which contains a
volume of a substance, in this embodiment a liquid containing medicament, either as a
25  suspension or solution‘. The substance chamber 162 includes an aperture 164 which is
sealed by a rupturable seal 166 and in fluid communication with the delivery tube 158 of
the nozzle 154. The rupturable seal 166 is configured such as to be ruptured on the
application of pressure to the substance in the substance chamber 162 in delivering

substance therefrom, whereby substance is delivered from the substance chamber 162 to
30  the nozzle 154.

The substance supply unit 160 further comprises a piston 168 which is slideable in the
substance chamber 162 between a first, containing position (as illustrated in Figures 9(a)




[ i for fluid
tance chanber 162 is ruptured such as to provide
igﬁium cati on between the nozzle 154 and the subst 29ceeni¢rabaiei00%62, and,

[ [ [ f a substance is
the piston 168 is driven further, a netered dose o _
2§pelle8-fron1the substance chamber 162 through the nozzle 154 to prov:de
a netered aerosol spray fromthe deIiver%zdeV|ce. 10 The substance supply
unit 160 further conprises a biasing elenent 172, in this enbodi nent a
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|y unit 184 on generation of a predetermned flow
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he piston 168 | __
posi tion. il)'{ﬁétl? gggf”ﬁ Oézl‘ﬁle%te%_[eé(ﬁ‘bé‘?r logrting b@@&ﬁm%l?%h eachbianeleude a
det ent15190pistbA2 68in @CoontdMfing PO&fion G HNELEQL: (WL Ry loading member 174

is movable between a first, inoperative position (as illustrated in Figure 9(a)) in which
the biasing element 172 is not loaded thereby, and a second, operative position (as
illustrated in Figures 9(b) and (c)) in which the biasing element 172, when restrained by
the piston 168, loads the piston 168 with the actuation force,
20

The delivery device further comprises a trigger mechanism 184 which is configured to
be actuatable to cause the actuation of the substance supply unit 160. In this
embodiment the trigger mechanism 184 is configured to be actuatable to cause the
actuation of the substance supply unit 184 on generation of a predetermined actuation

25  pressure in the air chamber 134 in the housing 132. In an alternative embodiment the
trigger mechanism 184 could be configured to be actuatable to cause the actuation of the

substance supply unit 184 on generation of a predetermined flow rate through the
. mouthpiece 142.

30 The trigger mechanism 184 comprises first and second locking members 186, 188, in
this embodiment disposed at opposite sides of the substance chamber 162, which, when
in a first, locking position (as illustrated in Figures 9(a) to (c)), act to prevent movement

of the piston 168 from the containing position to the dosed position. The locking




detents 190, 192 engage in the groove 170 in the piston 168 when the

| ocki ng menbers 186, 188 are in the | ocking positi @d.Sepambeas@@Dhg nenbers

186, 188 are pivotable about a respective pivot 194, 196 between the

first, locking position (as illustrated in Figures 9(a) to (c)) and a

second, release position (as illustratedsin Figure 9(d)) in which the

piston 168 is free to be driven under the action of the biasing elenent 172

to the dosed gosition. The trigger nmechani sm 184 further conprises a

| at chi ng unmembes Wi £8§ edch iacltdd 5 tetentl D0, A0E bi A1, mﬁh&?%&ﬁé@g} Wikpated
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unit 198 cohisFPEEEC piviot dR4.0196 bebwmizerthe Gidst, lobkihdip6siBsd Oai MBREal {nels{gﬁﬂ'eg nt
menbr ang, v%ji)c{b & M‘&ag a. grt 1of the wall of the air chanber 134 I'n the
housi ng 132 " ‘and" t’s" confl 9031 elF ©5° BESTHet (ascillusiraigd imBigare 9@)eswhish the
devel oped ipistomé6Riy fredmrieedrivkd hniisr i hod; clere. fibexi bl e, member
200 is configured such as to be defIt&%?%é&pﬁg??}a%ﬁéﬁhnﬁ%%lﬁﬁ% eq?éf"g?i on
of a predetpgglﬁloﬂed actuation pressure within the air 20 chanber 134 in the
housi ng 132 that the latching unit 198 adopts the rel ease position. The
| atching unit 198 further conprises first and second arnms 202, 204 which
are attacfbe trigeerhmeshanishbll 84 fenieercopRisand lbﬂaﬁﬂng%itf i1§§twlﬁ&ggi§e§ ond

he | a IS

| at chi PY.QJ ion 06, 208 which, when the ching unit I'h the
| at chi ﬁ% pgag‘%"tqﬁ%ﬁ?s‘é%ﬁaﬁé“’éﬂ@t%lﬁel‘Flgurzs 2 de (Qdsto retn lesges mievwtbeanes of
t he -1 ocki ng8srerdseiis thkSRckik [ me_,in the. | ocking posjtion.
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i 1 h

in the airjgg i n,the housing 132 by exhal ation by a user throug
t he nout hpi ec%%ﬁg{ea%eﬁée}‘mwmﬁg?c%p%gg@nd arns 202, 204 are pivoted
outwardly. On the generation of a 30 predeterm ned actuation pressure

Wi t hi nlgth al hanber 134 in the housing 132, the arnms 202, 204 are
pi vot ed su ng wat |28 eomprisep pdjesditle arembeh20@dh tRIO&mbABnat Q resighgased

- f i oA ' n ~the |l ocking menbers 186, 188
rom engagaemBtan¥i fhich f&_@ﬁﬁ&%@%% fﬁe\?%aglfgg e A chp E% iothe é]‘O:lSl]}g d32188

‘(as illustrated from Figure
are rel easd is eenfigppedSe hiealefiesteBPthe air pressure developed in the air chamber 134 in

the housing 132. The flexible member 200 is configured such as to be deflected
sufficiently on the generation of a predetermined actuation pressure within the air

20  chamber 134 in the housing 132 that the latching unit 198 adopts the release position.

The latching unit 198 further comprises first and second arms 202, 204 which are
attached to the flexible member 200 and include first and second latching projections

206, 208 which, when the latching unit 198 is in the latching position, engage the other,
25 free ends of the respective ones of the locking members 186, 188 to retain the same in
the locking position. The first and second arms 202, 204 are configured such that, when
the flexible member 200 is deflected by the generation of an increased pressure in the air
| chamber 134 in the housing 132 by exhalation by a user through the mouthpiece 142, the
first and second arms 202, 204 are pivoted outwardly. On the generation of a
30  predetermined actuation pressure within the air chamber 134 in the housing 132, the
arms 202, 204 are pivoted such that the latching projections thereof 206, 208 are
released from engagement with the respective ones of the locking members 186, 188 (as

illustrated from Figure 9(d)), whereby the locking members 186, 188 are released from




34 the | ocking position and the piston 168 is free to be driven fromthe

. contai ni ng position to the dosed Position under th@0&spiernbayf200he
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the nosepiece 140 is sufficiently inserted in-a nostril of a user, in
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obstruggi o rovi ded the nosepiece 140 is correctly positione

i gur o201 ot Pedeioined FialPR pkosHe agihin e pisnmbeit 147 ab tehooding 4321

delivery device in accordance with a ninth enbodi ment of the present
invention. The nasal_delivery device of this enbodinment is very simlar to
the nasal deith iy yorfaprasion, 46 agfuatitre ofitiowdelideyaicvieeds piegbiitsd @mios prgpet, and
thus, in o . i necessary duplication of description, only the
differ ence%ﬁﬁﬁ%@@é@@?ﬂg@&qﬁﬁ d’iﬁéisgl} f*‘ﬂl? Ibp pedersiopdy & peadingf vd the
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const rrct | OFVISH 25 AECHKSe ppiawel debiveryt vepandoutdrcbitirdctimell flber theulgh tlanesasuppl y

unit 162. ZRiRePHeiRsIo: B0 W hieved. Also, as the delivery device is inoperable until properly

fitted, a user learns intuitively to use the device properly. Moreover, the delivery device
is operable even in the case of complete nasal obstruction, provided the nosepicce 140 is
correctly positioned.

20 ‘
Figures 10(a) to (d) illqstrate an exhalation breath-actuated nasal delivery device in

accordance with a ninth embodiment of the present invention.

The nasal delivery device of this embodiment is very similar to the nasal delivery device

- 25 of the above-described eighth embodiment, and thus, in order to avoid unnecessary |
duplication of description, only the differences will be described in detail, with like
reference signs designating like parts.

The _nasal delivery device of this embodiment differs from that of the above-described
30 eighth embodiment in the construction of the nosepiece 140, the nozzle 154 and the
substance supply unit 162.




35 In this enbodi nent the outer tubular nmenber 148 of the nosepiece 140 is
a rigid menber and includes a plurality of apertur & Sxpfember 2065s
enbodi ment di sposed about the periphery thereof, with each of the
apertures 210 defining an outlet at the outer surface of the nosepiece
140. The apertures 210 are |l ocated such 3% to be open when the 5 nosepiece
140 is not sufficiently inserted in a nostril of a user for effective

t hereby providing for the escape of
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 pressuné Wiothr thi erdidh G using 132. 20 In this
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chanber 162,294 in £l ui atlon wth the delfvery
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rupt ur abl einsBffidenl t0lG6uae HRC ARl s(jeq S Jisposed in
subst ance ﬁha ey 162 forwardly of jt’he i ? %lsfd%ndi i P'h o ‘ieﬁadltl ng

of the pist'ORYIPE8Y- Phen dkg nesenigee R0 Muﬁﬁtﬂemfy insethatiANCRoGONGE] g b, t he

subst arge effaniehndbd ered dose to be delivered by the
deli very devi ce. Wihot ﬁ?ng‘%ﬁ?gf&u 1o othe ek ‘g@ééﬁﬁ’ﬁl B’Iesﬁtxdihla!aqmbreeth@ﬁl ven
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the 30 b| I%(r:rtent 17 ég_gl substance cont al ne
bei ng substa F| “a‘i“ﬁ’cBErB%e Ve ed eVIHﬁ@nsmlmaﬂomnﬁtaQﬁed’elékm:ﬁecﬁacﬂ&m{éhUrab' e
menber Vm'FrbSSUfB Wlﬂlﬁlﬁ&hﬂ'eﬁ{dc‘%ber 134 in the housing 132.

20 In this embodiment the nozzle 154 further comprises a tubular needle 212 which extends

info one end, in this embodiment the forward end, of the substance chamber 162 and is

in fluid communication with the delivery tube 158.

In this embodiment the substance supply unit 160 comprises, in place of the rupturable
25  seal 166, a second piston 214 which is disposed in the substance chamber 162 forwardly |
of the first piston 168, with the spacing of the pistons 168, 214 defining the volume of
substance contained in the substance chamber 162, and hence the metered dose to be
delivered by the delivery device. With this configuration, the second piston 214 is
driven forwardly on the first piston 168 being driven forwardly under the bias of the
30 biasing element 172, the substance contained by the pistons 168, 214 being substantially

incompressible. The second piston 214 is a puncturable member which is punctured by

the needle 212 of the nozzle 154 on being driven onto the same, with the needle 212 of



the needl e 212 of the nozzle 154 on being driven onto the sanme, with the
needl e 212 of 20 Septenber 2005 36 the nozzle 1 54 [26iSeptembdri20D8

comuni cation with the volune of substance contained between the pistons
168, 214 on puncturing the second piston 214. Qperation of the delivery
device is the sane as for the delivery dgvice of the above- described

ei ght h enbodi nent, with a user being able to exhal e through the nouthpiece
142, but the trigger mechani sm 184 not bei ng operable, and hence the

subst ance sthpmloyzle uﬁntbeh@omnﬂ&ldbﬁhﬂﬂnﬁ&h%lﬁtvﬂm fhe %'ﬂhh&% of QI?{}SP:E]C% %tXmegw ce

is suffici ntI inserted into a nostril of the user

operation ofet¥ %%P%S%ﬁ)w&éh%@Puagmn@meescohﬂi@as)oﬂ2)14( d) illustrate an
exhal ati on breath-actuated nasal delivery device in 'accordance with a
tenth enbodi nent of the present invention. The delivery device conprises a

housi ng 23Dpdmiticn ohtheutttiscrgndenide is aeThene 2BorfRE dehiRs 'd\éh@@ ofhfe gxpaLation
breathgf aUSﬁ)I’ oswgglce 240 for fitting in a nostril of a user 15
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~and di spod4d, 6@ B Gigokh u d a nouth |ece

242 through mhlch t he user exha es an |§ |n
with the aiUpitckdnmirbeday agtnatable, witdube rdghﬁiﬂﬁ deaiee T:h euﬁﬁ@feﬁﬁy eﬁs%r@&@nﬂosa an

expandabl e nfigured t and exhal ation through the
nout hpi ecengggpgﬂtcﬁm&q Ilgfgercgﬁ%? el Oﬁlil Gl ey ¥’fc\9‘xeen the nosepiece 240
and a nostril of a user, with such a sealing fit only being achi evable on

t he (?ep:Fece 24& fi rstly being sufficiently inserted into a nostril of a
~user f jeegs {Ha) 6<pé¢)atil%ﬁat@fant tehaligion Jeeajh-detuated natl edotivedyednoseni ece

240 is not ydfddncd Ia%eﬁtﬂgﬁ{bbg%e%‘éotg%gﬁ% ?3‘%‘#‘ ?H'?Lea user for effective

operation of the delivery device exhal ation breath
of the user escapes to the atnosphere between the outer peripheral surface

of the nosgﬁi %lg 240, and the nostril of the user. In this enbodi nent the
nosepi ece 240% d§¥iEe SAMPHSGSH Beusing 33l thédmalrud@ﬂ an airetibmber 2he faut er

surf ace 2414sce1&ﬂ1% tAd eﬂ%@a?fon%r% E)T%Qgsetr haends féH)r fforagﬁgfggﬁlagosgﬂ 8EQ§1§%{$ t he

flexible elements, in this 30 e nent |ent
pressufe gEhishasdy flwid tdesnmaiuricatioansith tﬁe:?»élr dhlamﬂahlezkwtilﬁlﬂikg haﬁﬁn%ESE h&id

exhal ati O%E’;Fo%@& B (911(3, %euis%gl 5§ St e hgl?s?ngl egm g go%%h%ie%g %48 fthrE)ugh which

the user exhales and which is in fluid communication with the air chamber 234 in the

housing 232.

20  The nosepiece 240 is an expandable member which is configured to expand on
exhalation through the mouthpiece 242 such as to promote a sealing fit between the
nosepiece 240 and a nostril of a user, with such a sealing fit only being achievable on the
nosepiece 240 firstly being sufficiently inserted into a nostril of 2 user for effective
operation of the delivery device. Where the nosepiece 240 is not sufficiently inserted

- 25 into a nostril of a user for effective operation of the delivery device, exhaled air from the
exhalation breath of the user escapes to the atmosphere between the outer peripheral
surface of the nosepiece 240 and the nostril of the user. In this embodiment the
nosepiece 240 comprises an enclosed, gas-filled annular member, the outer surface 244
and at least a part of the inner surface 246 of which are flexible elements, in this

30  embodiment resilient elements, such that the pressure generated in the air chamber 234
in the housing 232 by the exhalation breath of a user acts on the inner surface 246 of the
nosepiece 240 to cause the outer surface 244 of the nosepiece 240 to expand outwardly
into 4contact with the nostril of the user, and thereby both seal the nosepiece 240 to the




nosepi ece 240 to cause the outer surface 244 of the nosepiece 240 to expand
outwardly into contact with the nostril of the user20 Sepdernber299% bot h seal
. the nosepiece 240 to the 20 Septenber 2005 37 nostril of the user and
expand the nostril, and hence nasal airway, of the user. By providing for
the escape of exhaled air fromthe exhalstion breath of a user other than
through the nostril of the user when the nosepiece 240 is not sufficiently
inserted in the nostril of the user for effective operation of the

del i very detdstdl of e weessdrespad the wairil5ant hel@¥elaResay, dhehiykeCRIbEr

234 in the i the.user is insufficient to actuate the defivery
devi ce, as %‘8 F@l%fc}ég@% ?%ICB%%OWP( Al Py the igxbalatimebresih ofisarset biger than
nosepi ece 2éhfough theifibdtel €Mthb Yisdr R B i feea: User for effective:
operation of t del i very devi ce, ttﬁgngﬁﬁgfﬁg%al{srdof rg%f%%{eﬁﬁy ér?ﬁlg?%’ﬁ

e
breath of a“%&fgrofﬁla%ums forenffrstivg opessticapef the eliverndevitd) tiauglssuhewhREthh!  Of
of. the 10 delivery device on

i , .
Goner at Fon o S REREDin 8q A Rhe S0 B iho Rading &52.by wheutones M tber

generation of a predetermne

234 in the debwatd thg d2BPery Theiceledsiwitlre damina iﬁ%ér@%mﬁ@%ﬂ&%ﬁy,a“ﬁ%z ztée 256

for providing an r osol t hrough the nosepi ece 6 Noz218%256

spray., L :
conpri ses émgeé’é © ‘ﬁﬁ?@#‘iﬁﬁf‘g}’ Iseded i a pestrilbofi shiiser ﬁnmﬁﬁbﬁméae;mio?f«if&hby,
wi thin the dehs@piRORe 2612, . i e 262 i.ch is uidly
connected to thlg head 258?Xﬁ£r!ﬁ%%ge ‘%’ﬂ\r}\eﬁﬁéx g\?ﬁg’g%w}\é\ﬁgﬂ Us5hpis B &eghs of
subst ance $¥FpF pthenithandbebupl thedelsirilexfitinguser, aHE HeLas 4RSE 18f a&u%}éﬁ%ﬁﬂ%& in
me )

this emhodi tered volunme of a liquid 20 containing I canen
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t he subst anianisatpph yn theitbusifigoepNpPri ses a nmechani cal delivery punp 266, in
particular a liquid delivery punp or a powder delivery punp, which is
coupled to the nozzle 256 and is configured, on actuation, to deliver a

net ered dosg : 5 S in.this enbodi t a liquid containing
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The delivery device further comprises a substance supply unit 264 for delivering a
metered dose of a substance, in this embodiment a metered volume of a liquid

20 containing medicament, either as a suspension or solution, to the nozzle 256.

In this embodiment the substance supply unit 264 comprises a mechanical delivery
pump 266, in particular a liquid delivery pump or a powder delivery pump, which is -
coupled to the nozzle 256 and is configured, on actuation, to deliver a metered dose of a

- 25 substance, in this lembodiment a liquid containing medicament, either as a suspension or
solution, as an aerosol spray. The delivery pump 266 is movable relative to the nozzle
256 from a first, non-actuated position (as illustrated in Figures 11(a) to (c)) to a second,

actuated position (as illustrated in Figure 11(d)) in which a metered dose of substance
has been delivered.

30
In an alternative embodiment the substance supply unit 264 comprises an aerosol

canister for deliverigg metered volumes of a propellant, preferably a hydrofluoroalkane
(HFA) propellant or the like, containing medicament. |




30 In an alternative enbodi nent the substance supply unit 264 conprises an
aerosol canister for delivering metered vol umes of 20 $erigreberadfiod
preferably a hydrofluoroal kane (HFA) propellant or the |ike, containing
medi cament. 20 Sept enber 2005 38 The substance supply unit 264 further
conprises a biasing elenent 268, in this8 enbodi nent a resilient elenent,
particularly a conpression spring, for biasing the delivery punp 266 in an
actuating direction when in the non-actuated position, and a 5 | oading
nmenber 270, in this embodinent first and second levers, for loading the

bi asing element 268 such as to bias the delivery punp 266, when in the
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234 in the housing 232. In an alternative

pressure i e

enmbodi ment BP%%EO? o 8&6&“&%@%&5‘8 glgment 268 isurod lqaéectthntqbgmﬁoh fecosk opertiting abl e
to cause agbsifibh on wlicH M bBHRS! p neration of a
predetermned flow rate thr oE%hé&ﬁglt%t %ﬁe}é‘g%&rﬁﬁg%ﬁggﬁ'ﬁgl‘?ﬂ’ gyap 26
mechani@m bo7ds Hisrdstiverypunipr 266 witiiths econdorsfooge. nenber s 276, 278, and f| rst
and second biasing elements 280, 282, in this enbodinment resilient

el ements, particularly conpression spri ngs, which act to bi as respecti ve

f t hé&hé deky
ones of t B erﬁrddwcsﬁ&ﬂiéﬂc pﬁsdg’%fl‘@%%& &Z&gﬂ%{ds ¥ f‘]gﬂf%lgh rs and

position ( s illu ierated in Flgures 1
second stop’ H’B‘@i’ 39 ecaugey gh Qa@#fuﬂ@mpnévﬁm Strhstaactersup;djr unZB Zehe deldhuery
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trigger mec hani s mn274h?%eyﬁérgga§%%§p?? fl?g Sé‘fiﬁe %Cé%‘%ﬂgéﬂ??é‘s?%uatm
uhi © hh’ér e ofpthe subitheeatupply wESPEL b \genmmt 8f & YhdeRPiRinkA br&SUR! i§dndthi,one
end t ereo I
a}n%er AL B0 %he housing 232. In an alternative embodiment the trigger mechanism
274 could be configured to be actuatable to cause actuation of the substance supply unit

264 on generation of a predetermined flow rate through the mouthpiece 242.

20 The trigger mechanism 274 comprises first and second stop members 276, 278, and first
~and second biasing elements 280, 282, in this embodiment resilient elements
particularly compression springs, which act to bias respective ones of the first and
second stop members 276, 278 inwardly to a stop position (as illustrated in Figures 11(a)

to (c)) in which the first and second stop members 276, 278 act to prevent movement of

- 25 the delivery pump 266 from the non-actuated position to the actuated position.

The trigger mechanism 274 further comprises first and second arms 286, 288 which are

~ pivotable about respective pivots 290, 292 and coupled at one end thereof to respective
ones of the first and second stop members 276, 278 such that pivoting of the arms 286,

30 288 to a release position causes the respective ones of the stop members 276, 278 to
which the arms 286, 288 are coupled to be moved outwardly against the bias of the first

~and second biasing elements 280, 282 to a release position (as illustrated in Figure

11(d)) in which the stop members 276, 278 are disposed outwardly of the head of the




nes of the first and second stop menbers 276, 278 such that pi voting of
?hg arnms 286, 30 288 to a release position causes t ) Jepigrober2d®5ones of
the stop menbers 276, 278 to which the arns 286, 288 are coupled to be _
noved outwardly against the bias of the first and second biasing el enments
280, 282 to a release position (as illusirated in Figure 11(d)) in which
the stop menbers 276, 278 are disposed outwardly of the head of the 20

Sept enber 2005 39 delivery punp 266, such that the delivery punp 266, when
bi ased by tdediveiyasinp26, swdrthat tA68eliviesy plirhy 266, inheh BRs@rhime 8thsRRHIdhQR- | N
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menber, which defines a part of the wall of the air ¢ e in the
housi ng 232. The di aphragm 296 is configured such as, on generation of a

i ; i-an- ithin th if ch er 234 in the housing
D5 1o be sy T e e eRL 277 et bR eds g Rhipe 405, iy Tinersbeimenios ar e
286, 288 amcsilieniseenbee, whiok defindie Rirvert e wall ot he ait HBnTHR} 8965 rﬂg}gﬁéi{?@

Thi s act uat,i,on essure cannot. be achi eved until the nosepi ece 0
sufficient P?Qi n@é? %fargna 28646 (copligyred syskrass op gehdreiden vb aopredetingned! t he

delivery dew ' AN . e lL.e ir fromthe
o o by e BEEL BSIR R AT Ll B

Wi | st t he therssge dweothetDdistl ennts of dlid araise$6] 388 dndsaideate sdiﬁ@to%egﬁ%téa l, of a
user a§0toﬂ%rr%yei gie f?tr effecti v%. opera;tll oCn of th((a3 deli ve_rly 15 devi ce, ]
exhal ed ai Fofromt e H80h of 1E poipe ngi}@r a&“‘gé’éra big¥edyanti tﬂ$¢ ltimei)lﬁ;?@)?ﬁee;ie,r
“thereb r evsefifici i J . .
E:hgnbe)r/ 23,4 in l?gleyt'lggetﬁ:? \rllgh%gngﬁp{)/\fv?hs t %s@%oﬁﬁ%%%@%g’g?&étcﬁeggr& Sgicleo_n of
the del i velty s pesitien ghee gwapeaf wrhiled imfropethe @Makeiat ibnguth idf the wehi eved

iy - il|l be understood, a sealing fit of the _
L0sSorooL sl ® e ol prBE A WLRE i, RsBieia T darcieichoi at s on
of the delinseted infewi mstrilasd DtubeT s Gep@Ridemk eﬁ@ét\il\%aﬁt?%ératloﬂ @%{hfggﬁﬁgg@ p

bi-dir ti(ﬁenal HB%Y hroygh the nasal cavities, not
&

Al so, d e 5 e P'é‘eﬂ’Fse’ﬁh_ﬂ@E% dprath @At wsepreopeed Yo thd tthedphaeuser
| earns i Ntibdeby Probeh@nd/ e dbMGosENii S8 apr pﬁglgﬁﬁee'é%eeﬁﬁgﬁ th%ggtcﬂgt'&b%’r %

device 25 is operable even in‘the case 0
provi ded tiRéhsbeuspigsd3d. 240 i s

With this configuration, the actuation of the delivery device is prevented until a proper
20  sealing fit is achieved to a nostril of a user. As will be understood, a sealing fit of the
nosepiece 240 in a nostril of a user is essential for the proper operation of the delivery
device, as otherwise optimal delivery, in particular bi-directional flow through the nasal
cavities, would not be achieved. Also, as the delivery device is inoperable until properly
fitted, a user learns intuitively to use the device properly. Moreover, the delivery device
25  is operable even in the case of complete nasal obstruction, provided the nosepiece 240 is

correctly positioned,

In this embodiment the positive pressure induced by a subject when producing bi-
directional flow through the nasal cavities is used to provide for improved sealing with a
30 nostril and at the same time expand the nasal valve, which nasal valve is the region of
smallest cross-sectional area in the nasal passageway and thus represents the flow-
limiting region. A large fraction of aerosol particles with an aerodynamic diameter

éxceeding- 8 pm are deposited in the nasal passageway, especially in the anteriormost




correctly positioned. In this enbodi nent the positive pressure induced by a
subj ect when producing bi- directional flow through20Hzepteisdr 208%ities is
used to provide for inproved sealing with a 30 nostril and at the sane tine
expand the nasal valve, which nasal valve is the region of snallest
cross-sectional area in the nasal passaggway and thus represents the flow
limting region. A large fraction of aerosol particles with an aerodynam c
di aneter exceeding 8 pmare deposited in the nasal passageway, especially

in the ant ecglon b shie 243alSeqviteniber is?2 344 vaeg Ol'heoﬁasﬁlhv%l%aﬁ%arﬁ’rﬁv (3; Nasaf hat
age

is, the nasal !ﬂ-“g The nasal valve is framed by nasal cart and its
cross-secti Sﬁ’é"llge AtsicLospisgetional aremis thesmalleshinghé nasabiavity. Expansinar tof t he

anteriorly ah@;ﬁ%ﬁ?@oc%%%oﬁhtﬁgi] si h@i@%ﬁtlgﬁl tr:!n%’eﬁ éo%eﬁo%gque g?ﬁ Icgr{]g;t i on.

pattern by reducing deposi

By using t ke highvdepdsition iibebie Seghms epitlec eonstrivtionaspy uviak Ve Iagoeesmeﬁlsgﬁ
pr ogres§| V% W th,i ncrglamlg(? resi stance of a nasal al rway, that is,

smal | er” di menél 1S, thadas Isaﬁxl%?é‘fd%%@F"gtrWﬁ’é’GUhWﬁhllgcréaﬁp}mc@d;tamcegnf an

enhances t hesahalrasp| thAeROShiL WihBad N RESNe 9 ﬁjtn?ﬂ‘%h at us rrpar ed
to a traditional spr%/{ Maj i ma 1998 1D: 4047} ce
&

occurring eI enlapgasd @@O%}Dl dmgtmleamhmasaharhmal an\zlaheaam e’brﬂp@f@&o a
fraction o i d |on The anterior region in
lined wit hﬁgﬁi&gﬁ%u@ %ﬁ 199? @1%4& ngnBCt ﬂt%“b‘ﬁ%eqcc%mgt%mrcal or
system ¢ dimugsdia@iy @omnéamg}fitﬁben@alt RNk lﬁl@é Hactild é(iedrué"hq‘h&ébos ek

repres ts the n hrowest part and hi ghest resi stance of a al rway,
t he nt *61°hi 3 ® &picigs F@%E’ehﬂ%d Nithesguemors piptheliposisiein) and rlsagotomeV\hl ch

i's the tar t 180 kdcal 1R nd is.lined b 15

Figures 12(a) to (d) al I'Tu trat e xﬁgl P%}%Cﬁn%?téaf“ﬂ SRt ﬁ%ﬁ%& ngy

devi ce i n nupely depressnts thh ra[roerlestvlmnt hndehighebit reyitart dffiBe ﬁéﬁ%ﬁhfay nent i on.
' simlar to the dellvery

The deliv e of this enbodinment is very

devi ce of %{‘ﬁm efg’égcféeﬁ SRS Fﬂ’éfadf%ﬁﬂwf%%%{%ffﬁwn whightihihe larget regiger to

avoi d Uﬂﬂ&ﬁ@h@ﬁh%ﬂdﬂﬂkhﬁ}&i;{rﬂﬂsgﬁecﬂ@}Sﬁlhb(ﬂ,I&_l on, only the differences wll be

descrillged in detail, with like reference signs designating |like parts
Figures 12(a) to (d) illustrate an exhalation breath-actuated delivery device in

accordance with an eleventh embodiment of the present invention.

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

- designating like parts

The delivery device of this embodiment differs from that of the above-described tenth
-~ 25 embodiment in further comprising an exhalation breath actuatable gas delivery unit 298
for delivering a gas flow to the chamber 232 in the housing 234 in response to exhalation
by a subject, and in that the mouthpiece 242 is in fluid communication with the gas
delivery unit 298 and not the chamber 234 in the housing 232, whereby a gas flow
separate from the exhalation breath of a subject is delivered to the chamber 234 in the

30 housing 232, and hence the nasal alrway, in respomse to exhalation through the
mouthpiece 242. '




The delivery device of this enbodinment differs fromthat of the
above-described tenth 25 enbodi ment in further com0iSdptember 28QRal ati on
breat h actuatabl e gas. delivery unit 298 for delivering a gas flow to the
chanber 232 in the housing 234 in response to exhalation by a subject, and
in that the nouthpiece 242 is in fluid gﬁnnunication with the gas delivery
unit 298 and not the chanber 234 in the housing 232, whereby a gas flow
separate fromthe exhal ation breath of a subject is delivered to the

chanber 23@gefutioneoBGhd Uitiveg &ddice 330 glae t L AYsibds TfEspPoNse
to exhal ati cl)jr? t hr oggh t he ?rlgut hpic‘écc_a 51%2@&%8 ggggggéera%%%@gsﬁ?b%)efﬁg ion
of the del epbpgimeayivith 4 gastfioav being delivefeskto threctabbee2 Heindhé hadirkiia] and

enbodi nment it ] ow being.delivered to the chanber 234 in the
housi ng ZBE?maenaggﬁt%%i%&gg g%%e?qﬂeg\kpﬁﬁqﬁﬂmyoﬁ’erﬁsﬂoﬁsq Reexhigletipn g’i“i’%’y in
response t thearbsthpie¢edd2t hr ough the nout hpi ece 242. 5 Figures 13(a) to (c)

illustrate an exhal ati on breath-actuated nasal delivery device in
accordahce with a twel fth enbodi nent of the present invention. The nasal

delivery dew,sg | | t. : L lar to the nasal  delivery
devi ce 10 iogfu t hg(g%?vgg)ggggﬁtﬁg ?élh? Pﬁ&é?%%agf zrir%tﬁ?t?é At tdrfl’ﬂg?ryi dVEeddy 1o
~avoi d unnegwssknge dith kitwelfthemboflimes of thetprasent iatdntiohhe di fferences will be

described in detail, with like reference signs designating |ike parts. The
nasal delivery device of this enbodinment differs fromthat of the

above- descThdgskal ddivEs i ! i S rd |
i ncludes the fl gxi blve ﬁn%eg%cgr@ggk g@%ﬁ?&%@\%{ d%@él%{ﬂgggg%ﬁgf%%i%&%gm , of
whi ch tthe 9f thenakawsolgrerihed figh zmhwdithémanndrthus, .iByordacar posidt imgcedsirhy t he

flexible n&q}f -40 i .S re nsi,ve to a ssure.in the chanber 20 in
t he tubul ar rr@%‘r%(glr Oﬁgést%gp { rl}’voéﬁfﬁlée P}tﬁel{e%ﬁs é{‘ﬁ@eﬁ‘?eﬁ!ﬂeéﬁﬂ?gt Wag a‘ihﬁﬂﬁ)éﬁkﬁst ance
suppl y unitef2éncesignbdedigiaeing ikepartHf a predetermnmned actuation pressure in

20 the chanber 20, and a flap nenber 46 which is responsive to a flow
t hrough the nouthpiece 26 to drive the link 42 and hence actuate the

subst Sﬂctehgﬂbon.gﬁth%ﬂiﬂgtgﬁg?&t 4 Sael y&ﬁed}ffengfm% B2 DF R Tl 0y " at e

15 fifth embodiment in that the trigger mechanism 30 includes the flexible member 40 of
the above-described third embodiment, of which the fifth embodiment is a modification.
~ By incorporating both the flexible member 40 which is responsive to a pressure in the
chamber 20 in the tubular member 19 to drive the link 42 and hence actuate the
substance supply unit 22 on the development of a predetermined actuation pressure in
20 the chamber 20, and a flap member 46 which is responsive to a flow through the
mouthpiece 26 to drive the link 42 and hence actuate the substance supply unit 22 on the
development of a predetermined flow rate through the mouthpiece 26, the delivery
device provides for actuation of the substance supply unit 22 on either the development

of a predetermined actuation pressure in the chamber 20 or a predetermined flow rate
25 Vthrough the mouthpiece 26. In this way, the delivery device provides normally for
actuation on the development of a predetermined flow rate through the mouthpiece 26,
- bﬁt, where such a flow rate cannot be developed, either by the nasal airway being
obstructed or the subject being unable to exhale with sufficient force, actuation is
achieved on the development of a predetermined actuation pressure in the chamber 20 of

30 the tubular member 19,

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

described fifth embodiment, but, where a flow rate required for actuation cannot be




device provides for actuation of the substance supply unit 22 on either the
devel opment of a predetermined actuation pressure 49 $epterober@®8p 20 or a
predeterm ned flow rate 25 through the nout hpiece 26. In this way, the
delivery device provides normally for actuation on the devel opment of a
predeterm ned flow rate through the noughpi ece 26, but, where such a flow
rate cannot be devel oped, either by the nasal airway being obstructed or

t he subj ect being unable to exhale with sufficient force, actuation is

achi eved odetdiéhedeuehafisiE ; p i C tl re j.n_the
chanber 20 ofmﬂgo t he tubg%ggﬁﬁgﬁbéﬁqﬁéékg%e a??dﬁ“gﬂh é §ﬁ$t3$§&ﬂh ice

i s the sanBreggire gythe ghamedr 20 of shedubileemembetid. above- described fifth
enbodi nent, but, where a flowrate required for actuation cannot be 20
Sept enber 2005 42 devel oped, actuation is achieved on the devel opnment of a

pr edet er ni Rdllpcitiuaill ®8 uideREdr that thd PeeseamentiROngf bbhe dbabular, qrber
19. Final Igrﬁ it wll be understood that the present 1 nvention has IE)een

descri bed Pifsred embpadirents prd) cambe adifindsinananycdiffelyat mogts Withdui departing
different payshH | scope of .the invention as
defined by the %%@gggglggﬁgeﬁjhnéﬂg?\%%%%?ygq%ap\ﬂeﬁ eddaifiSder st ood t hat
features of ones of the enbodinents can be enployed in others of the
enbodi nent.s, ..Qf one ex | e, the above-described sixth 10 enbodi nent
coul d be rﬁaﬁa%eWH eﬁaﬁﬂa@oﬁ ﬁg“?fiaif‘ﬁa%ﬁﬁa se AEiE smbadimsmis ¢ra bisowdoyed
descri bed ihi §thbrsestogei dRdimbAts OLBET | Y]] YaekQibet &5
~expensi ve and/ or potent drlljras_ \SM tlﬁ?%ﬁgﬁ??gﬁ%@algi g&:‘ g@tdg,de]s%%beéxsé%%l e,
Mor philfe agiabadimenti epuld e mpdified desioriude dheldnigaee snarhanibe 1% ofatd fabeeb-t 0

‘include ary (g¥orel] ntraller. This allows even nore precise control
over the c?gésr?‘f?g.f&@o‘%“‘%@%‘??‘iiU| ar purposes, it is possible to nonitor the

. concentration of the air escaping fromthe contralateral nostril of an

inert test supstance rel eased prior to an active drug to determn ne
and/ opt i m2&hHe HeAts ERIEdhh firyverpaspenaive andior potent drugs nwithopotentiatan

~al so recorghniand g mount of the delivered, dose.

20 It is also envi saged t l%‘?ﬁ%o@fxﬁ%g@%?@@% fhge%méf%@%cé@e?}é@vﬁ?%Barb@e
coupl é8 t anedifiehio ieclutietrephaneic addtmlengThis albie6tent ol ragid donfél yagn to
take the Qﬁug and/lpr if.the correct |, ) )

, ¢ dosing. I'or particular purposes, It is possible to monitor the concentration of the air
escaping from the contralateral nostril of an inert test substance released prior to an
active drug to dete‘_rmine and/optimize the dosing accordingly. Such an electronic
controller can also record when the dose was taken and the amount of the delivered dose.

20 It is also envisaged that the above-described devices may also be coupled to a mobile

telephone, allowing a subject to be notified when to take the drug and/or if the correct

~ dose has been taken.

It will also be understood that the present invention also finds application in the

25 optimized delivery of substances in liquid or powder form.

It will be further understood that the present invention finds application in multi-dose or
single-dose delivery pumps, powder delivery units, pMDIs and nebulizers, with or
without a spacer attached.

30 |




dose has been taken. It will also be understood that the present invention
al so finds application in the 25 optim zed deli ver Y0@epbaristra2008s i n
liquid or powder form It will be further understood that the present
invention finds application in nulti-dose or single-dose delivery punps,
powder delivery units, pMIs and nebul #2ers, with or wthout a spacer
attached. 30 20 Septenber 2005 43 CLAIMS 1. A nasal delivery device for

del i veri ng GLAINMISt ance to a nasal cavity of a subject, including: 5 a
nosepiece for insertion into a nostril of a subject; a substance supply

unit operable to supply a substance for delivery through the nosepiece;

and a deliyery prgg erabl e |nsert| n of the nosepiece.
into the nostril ?’n&éhﬁgr ﬁ%%ﬁ%%&%ﬁs lﬁsggr/qcﬁd?édmﬁ cﬁY‘éX/@Tﬁ‘t‘S eGtat i on
of the substancmchﬂcﬁhgupply unit until the nosepiece is a sealing fit with
t he nos§r|I of the sub%? 2. The dellvery device of claim1, further

i ncl udithg: firsf PSSR &Y ripscrianiaiosa nrsralisite selibett i ve to one anot her bet ween

first and SeCOQ(ﬂu]Q,QﬁIIEé E;H,Iuﬁﬁl%peﬁ’g tgsgk@? nsqlbglag%ﬁ t fﬁ%ﬁryzr mal | \ét?nd

_biasing the first and second menbers one 0
configurations, ﬂ%ﬁme@ﬁbymé predet erm nabl e biasing force provided by the

bi asi ng elenent overc ne in erly fitting the nosepiece to
the nostril of %Eaﬁ/& rev:tentlogm 8“‘8@(??@&%?? Welpserion of dheapasenieey inf theur t her

i ncl uding: 20 ancfshﬂvmfpﬁé futfdobed HeifPRORTHACH L fIBLARRGRLPER RLONEN

_vxhlch@gasflowm dellveredtot e nosepi e I VEer
claim wher e|Sr\‘PPWéméfél“lﬁ\[/ﬂﬁeymEﬁmﬂﬁémilsmhngﬁhmhghna nasatipifitlsesibiech| ocki ng

el enent which is novable to block the flow path, and 25 thereby prevent the
delivery of the gas flow to the nosepi ece, until the nosepi ece
2. The delivery device of claim 1, further including:

first and second members movable relative to one another between first and
second configurations, and a biasing element for normally biasing the first and
R second members to one of the first and second configurations, whereby a
predeterminable biasing force provided by the biasing element .has to be

overcome in properly fitting the nosepiece to the nostril of the subject. -

3. ‘The delivery device of claim 1 or 2, further including:
20 a flow path fluidly connected to.the nosepiece through which a gas flow is

delivered to the nosepiece.

4. The delivery device of claim 3, wherein the delivery prevention mechanism
- comprises a blocking element which is movable to block the flow path, and
25 thereby prevent the delivery of the gas flow to the nosepiece, until the nosepiece

is properly fitted to the nostril of the subject.

5. The delivery device of claim 4, further including:
first and second members movable relative to one another between first and
30 second configurations, one of the members defining at least a part of the flow
path, and the other member including the blocking element and blocking the flow

path in one of the first and second configurations.

6. | The delivery device of claim 5, further including:




is properly fitted to the nostril of the subject. 5. The delivery, device
of claim4, further including: first and second nen28rSeptonadn2005el ative to
one another between first and 30 second configurations, one of the nmenbers
defining at least a part of the flow path, and the other menber including
t he bl ocki ng el enent and bl ocki ng the flﬂfgw path in one of the first and
second configurations. 6. The delivery vice of claim5, further

i ncl udi ng: 20 Septenber 2005 44 a biasing elenent for normally biasing the

i A th of .t i rst, and second
[ir et jand, second IRIDSSndS 1/ \ErBy Rk 15t S 0003 50Rh dbrongof ne
bi asi ng el enent tHeafirst Qnb escovtRlr utdfioR$, ORRErEdy bi ﬁrkaéa&r&ic le %&gﬁ@;ﬁg&éﬁ

the nostril of the subject. 5 7. The deIiverg devi ce o.f 1 . [
the delivery pr8fsifedoby fee higaing nslementphassiosbe overspmahine properlyo fistiab kies t 0

vent the gas fIQ%E{egg}gmgnggtg%iﬁﬁ%glbtj%g_d t hereby prevent the delivery of

the gas flowto nosepi ece, U nosepiece is properly fitted to
the nos¥ril of the subject. 10 8. The delivery device of claim7, further

i ncl udi ng: ~first., and..second, ne rs novable relative to one another between
first ang 7'secoﬁnhe éngV‘?rﬁ AP s‘,ﬁa’é‘hé’ d”l’%eF%’é the fsbyay dupyesting faftﬁ@la@t a
art of the flogsmpaeh aas: HRkh N Skndble k& ask th the

gt her nenber bei nrgﬂzstgn?i gured 15 @%gh ?hﬁ?%heggﬁ&wyﬁpé%%DW@ne ol the
first and secontherbyirgenathe dekiveandf tegsedlow to thhromplees, wiil theaokdpisde and

second configurat]ons,. he del iyve device of claim@8, further
i ncl udi ng: agbi %ﬁrfgpgeﬁérlﬁzﬁgl? &FWSWXP%FIS&JB‘?%Q ng the first and second
menber®} to the one of 20 the first and second configurations, whereby a

redeternipabl e _biasing force provided by the biasing elenent has to be
gver cone i’?l pr op dsjiveryidevicg of plaim folwberiseludimgt he nostril of the subject.

first and second members movable relative to one another between first and
second conﬁgurations, one of the members defining at least a part of the flow
path and defining at least in part the vent, and the other member being configured
15 such that the vent is open in one of the first and second configurations and closed

in the other of the first and second configurations.

9. The delivery device of claim 8, further including:
a biasing element for normally biasing the ﬁrst‘ and second members to the one of
20 the first and second configurations, whereby a predeterminable biasing force
provided by the biasing element has to be overcome in properly fitting the

nosepiece to the nostril of the subject.

10. _' The delivery device of claim 8 or 9, wherein the other member comprises the -

- 25 nosepiece.

lrl. The delivery device of claim 3, wherein the delivery prevention mechanism is

| provided by the nosepiece which includes at least one aperture in the outer

surface thereof, the at least one aperture being fluidly connected to the flow path

30 and conﬁgﬁred such as to be closed by the nostril when the nosepiece is properly
inserted in the nostril of the sﬁbject,' the substahce supply unit being inoperable

when the at ieast one aperture is opeh to atmosphere and operable when the at

least one aperture is closed by the nostril of the subject.




10. The delivery device of claim8 or 9, wherein the other menber conprises
the 25 nosepiece. 11. The delivery device of clai mZ&A), Sedt@anieerr2006e del i very
prevention nmechanismis provided by the nosepi ece which includes at | east
one aperture in the outer surface thereof, the at |east one aperture being
fluidly connected to the flow path 30 arfth conflgured such as to be closed
by the nostril when the nosepiece is properly inserted in the nostril of

t he subject, the substance supply unit being inoperable when the at | east
one aperture is open to atnosphere and operabl e when the at |east one
aperture islZl osEat tylivehedaasd 6f & h t ept.enber 5 45 12
The delivery device of ?Fa|n111 3ﬁiﬁg.ﬁ'?ﬁgiﬁ%éﬁ%%g%§ Fﬂgg% ﬁﬁaﬁydﬁéllty
of apertures di¥FHYEd &B@ﬁﬁabW§tbmmﬁmqwumhﬂh&h&eémereof 5 13. The delivery
device of claim3, wherein the delivery prevention nmechanismis provided -
by the nose i ece which conprises an outer member for engagement with a

‘nostril Sof Bhe slisj MWﬁryaﬂe\fhmcl@gnparWh@:felﬂ‘fHe%l 0 lhdcRadil %101 €,
~and an |nner menber, f_lgured such as to supporlté{r{yﬁjree‘f'slrgt[?l lgasetCﬁ?q HRiBl e

part of the out®&f¥? tARtPPicRe Whihe perapiises snprupenkmbémfoe ingsbdntd® t he
oSt o e i g “@ﬂ%fthéﬁbée@%t REA B o G Gfmrmbargs fskibirmgnd |

the at | east part flexible ne
del i very device a@fm%qrahmll@ configured whelr & 1 ppo@UAESt Féﬁﬂtﬂ’e&zﬂlé p%‘% 'fvﬁé bl e

tubul ar member. 16 T K ellllve{hg device of any of clains 13
the inner menber corrp Le¥ P seRicqreisipperpo insgrterh intal dhe uestlyl dﬁ\ﬂne:e of

cl ai m 3¢ wher ei sutij. del i very. prevention nmechanismis provided by the
nosepi ece which is expandabl e on generation of a pressure in the flow path

'to seal with a nostril of the subject. 25 18. The delivery device of claim

17, wher ei n4.t NeTROFENLF QedilELFIES, 13, SRLEh & raft cast part flexible member is a

resilient member.

15 15.  The delivery device of claim 13 or 14, wherein the outer member is a flexible

tubular member.

.16. The delivery device of any of claims 13 o 15, wherein the inner member
‘ comprises a tubular member.
20
17.  The delivery device of claim 3, wherein the delivery prevention mechanism is
provided by the nosepiece which is expandable on generation of a pressure in the

flow path to seal with a nostril of the subject.

) 25 18.  The delivery device of claim 17, wherein the nosepiece includes an outer surface
for engagement with a nostril of the subject, at least a part of which is ﬂekible
and an inner surface in fluid communication with the flow path, at least a part of
which is flexible, such that application of a pressure to the inner surface causes

~ deflection of the outer surface such as to sealingly engage the nostril of the
30 subject. |

19. The delivery device of claim 3, wherein the delivery prevention mechanism is

conﬁgured to prevent delivery of a substance through the nosepiece until a




for engagenent with a nostril of the subject, at least a part of which is
flexible, and an inner surface in fluid comuni cat i20rSeptaniiberf2606| ow pat h,
at least a part of which is flexible, such that application of a pressure
to the inner surface causes deflection of the outer surface such as to
sealingly engage the nostril of. the 3Qgsubject. 19. The delivery device
of claim3,. wherein the delivery prevention nmechanismis configured to
prevent -delivery of a substance through the nosepiece until a 20 Septenber
2005 46 predet emmdasehaaBRPAA N phied.tQ the.delivery
device in fi ttipg@g t he nose%)ﬁipqea?:igb?lof(g%\glgst rLa i@?[% gﬁﬁ{%ﬁges%%j %(l:l%’gryzg?vmlehgl
delivery devi ce fisfingthgnasep@ce fam ndseil dfitied subljesy a bi asi ng el enent for
transferring the application force to the nosepiece. 21. The delivery

devi ce of any of clains 3 to 20, further including: a mouthpiece through

whi ch the 20bj eGheidalivese deibadRfiimatd iwher gichdtdze flow path fluidly

connects the nosepi ece and t he nout hpi ece, 10 ereby exhaled air from an
exhal atf on br ea?ﬁ?la}sglgcféqm%ffédrﬁﬂﬁﬁﬁwﬁm pieplichtion fortelio tRnosdpiecadel i very
device of any of claims 3 to 20, further including: a gas supply unit for
supplying a gas flow, and wherein the flow path fluidly connects the

nosepi ece ahd t Rbe delsvesudpiioe afany of clainsther b furthegaelddigw from the gas
supply unit is deli ﬁ%r ed thr%l;1 h IEL%P;E@W path. 23. The delivery device of
clai m 22, furt h&FOrHRIEGE RS ‘:”HB]IEJ HBICEL P EdEERlatangh t he subject in use
exhal es; and wheh&ei e S ; [ i reat h-act uat ed
unit and fluidly 20 conﬁgg/t g%HP%&lt}ﬂ ee?r%nu%cﬁp?lgcg&gé@gﬁé aaglgt CLEOUPRS e d on
exhal at on by tWeersbibpdeled airtframgh cxtdativarteeatip . delinared lrbwgy the dlovi sigh.Of any

of claims 1 to 23, wherein the substance supply unit is actuatable to
supply a substance, and the delivery prevention nmechani sm 25 conprises an

act uat i on 35 eveltid dulivoryaleaiet sMudyosf dAiIBNSND OJRARLUALLAROf the substance
supply unit until ' the nosepiece is properly fitted to"the nostril of the
a gas supply unit for supplying a gas flow; and
wherein the flow path fluidly connects the nosepiece and the gas supply unit,

15 whereby a gas flow from the gas supply unit is delivered through the flow path.

- 23, The delivery device of claim 22, further including:
a mouthpiece through which the subject in use exhales; and
wherein the gas supply unit is an exhalation breath-actuated unit and fluidly
20 connected to.the mouthpiece such as to be actuated on exhalation by the Subject

through the same.

24. = The delivery device of any of claims 1 to 23, wherein the substance supply unit is
actuatable to supply a substance, and the delivery prevention mechanism
- 25 ' comprises an actuation prevention mechanism for preventing actuation of the

substance supply unit until the nosepiece is properly fitted to the nostril of the
subject. '

7 25.  The delivery device of claim 24, further including:
30 - an exhalation breath-actuated trigger mechanism for actuating the substance
- supply unit.




subject. 25. The delivery device of claim24, further including: 30 an
exhal ati on breath-actuated trigger nechani smfor act0faptemivere2006bst ance
supply unit. 20 Septenber 2005 47 26. The delivery device of claim 25,
wherein the trigger mechanismis configured such as to prevent actuation
t hereof until a predetenni nabl e applica#von force has been applied to the
delivery device in fitting the nosepiece to a nostril of the subject. 27.
The delivery devjce of claim?26, further including: a biasing elenent for
transferri @é t het hgpstiverat deyiperafradaim 35,1 Weeteio thptigger me2BaniFhds dehfigieed

devi ce of any of J . erein.the trijigger. mechanismis 10
configured to act ﬂla%egﬁjﬁéglslt céfaglﬁg\g?%ﬁoﬁlpwi ﬁﬁ’fetde% inabls apglicationiferge has
pressure. 29. Tiveerdeppliedrty tHedeliecrpideainy iRffiteAR il nRBpib@ &7 nWEL SF tnd he
trigger nechanism. s configured to actuate the substance supply unit at a
predet er ni nabl e SP¥8% rate. 15 30. The delivery device of any of clainms 25
to 27, ssherein the trigger nmechanismis configured to actuate the

subst ance suppl %_ unit at one or both of a predeterm nable pressure and a
pr edet er mi Rabl e The dliveay devigslof cltim e Rirther inchidifigce of any of clains 1 to

30, wherein the t ance I nit .20 includes a dosing unit for
suppl yi ng at | egﬁlﬂg @ﬁéﬂe @i#ﬁﬁ@éﬁégﬁ}g thh@risrtiapdoyceda therosampioed. aj m 31,
wherein the dosing unit conprises a nebulizer for supplying an aerosol. 25

33. The deé' veri device of claim 31, wherein the dosing unit conprises an
aerosol c&hi st ke fglivea dpish ofqnsof slaims 85 to 32, wireindbé irigeey mdehvingsen of

claimgil, wherejd, j i rises a.deliver unp unit. for

suppl yi ng an aerosf%lnfedggagg‘%e%e&ggtﬁ?\?éswpelgé'\?lt@gaBfe%E%éE{Pﬂ%Fglg,pr%‘érFei n the

dosing unit conprises a liquid punp unit for supplying a liquid aerosol.
29. The deIi_very device of any of claims 25 to 27, wherein the trigger mechanism is

configured to actuate the substance supply unit at a predeterminable flow rate.

15 30. The delivery device of any of claims 25 to 27, wherein the trigger mechanism is
configured to actuate the substance supply unit at onec or both of a

predeterminable pressure and a predeterminable flow rate.

31.  The delivery device of any of claims 1 to 30, wherein the substance supply unit

20 includes a dosing unit for supplying at least one substance.

32.  The delivery device of claim 31, wherein the dosing unit comprises a nebulizer

for supplying an aerosol.

25 33, The delivery device of claim 31, wherein the dosing unit comprises an aerosol

‘canister for supplying an aerosol.

34.  The delivery device of claim 31, wherein the dosing unit comprises a delivery
pump unit for supplying an aerosol.
30 _
35.  The delivery device of claim 34, wherein the dosing unit comprises a liquid

pump unit for supplying a liquid aerosol.




20 Septenber 2005 48 36. The delivery device of claim 34, wherein the
dosing unit conprises a powder punp unit for suppl 2Or8epeensamdDs5aer osol .
37. The delivery device of claim31l, wherein the dosing unit conprises a
powder 5 delivery unit for delivering a powder aerosol. 38. A nasal
delivery device for delivering a substapge to a nasal cavity of a subject,
~including: a nosepiece for fitting to a nostril of a subject through which
~a gas flow3bs i Thaskeliva® dieickwrodadm 2 dvigersiibibd Aoy SHRRopeés a fhetvder
supplying a substance.to the nosepiece for delivery to the nasal cavity of
the subject, thB LRRLItINRPRYYE 4Paler agrataludi ng a trigger mechani sm for
actuating the sanme on detection of the gas flow having both a

predet erm nabl e pressure and a predeterm nable flow rate. 15 39. The

del ivery dévi ceTgc deliedryndgBice et edadinn3 It, vehetsih glre dosime baiicomprisescOpbivgar ed t o

- actuatesthe subat ance Sﬁfﬂgl g.unjt at redet erm nabl e pressure. 40. The
del i very device BBy With{os geliyeng 2 RuePrdsiosohe tr i gger nechanismis 20

configured to actuate the substance supply unit at a predeterm nable flow
rate. 41. A nasal delivery device for delivering a substance to a nasal
cavity of #8-subfewsal delineryiisiicg fomdativering esebstance ks antal oaviiyndfon subha@stri |
of a subject; aﬂﬁj,lu ﬁ%.a flow path fluidly connected to the nosepi ece;
wherein the nosépiece i s expandabl e and configured such as to expand on

generation of aapoepiu Corifftiid® £ hesuilnsabubjbethRRigh SAALE RGabW it feygost ril
of the, subject and providing for expansion of the nasal cavity of the
subj ect! 30 42.4 éreé?ef}qdvery device of claim4l, wherein the nosepiece

includes an outgrpsdhiAGBply B %ag | ril.of the subject, at
| east a part of which istF Hyet%rltbﬁg, gﬂgé]éﬁﬂﬂs%aﬁg?tog glg%lgsceé’ 1655 Ty ‘%‘lhéfer}J to
conmuni cat i on vihe masdecalitpwiphe subjatt, lteasibsanpastipply unithinehidirg 4 liagsd! e,
such that appli cathi on of a Pr essu}{ e to the inpner surface_ causes
ST mechanism for actuating the same on detection of the gas flow having both a
predeterminable pressure and a predeterminable flow rate.

15 _

39, The delivery device of claim 38, wherein the trigger mechanism is configured to

actuate the substance supply unit at a predeterminable pressure.

40. The delivery device of claim 38 or 39, whercin the frigger mechanism is

20 configured to actuate the substance supply unit at a predeterminable flow rate.

41. A nasal delivery device for delivering a substance to a nasal cavity of a subject,
including:
~ anosepiece for insertion into a nostril of a subject; and
25 a flow path fluidly connected to the nosepiece;
wherein the nosepiece is expandable and configured such as to expand on
generation of a pressure in the flow path, thereby sealing with the nostril of the

subject and providing for expansion of the nasal cavity of the subject.

30 42,  The delivery device of claim 41, wherein the nosepiece includes an outer surface
for engagement with a nostril of the subject, at least a part of which is flexible,
and an inner surface in fluid communication with the flow path, at least a part of
which is flexible, such that application of a pressure to the inner surface causes
deflection of the outer surface such as to sealingly engage the nostril of the.

35 - subject. ' | - B




defl ection of the outer surface such as. to sealingly engage the nostril of
the. 35 subject. 20 Septenber 2005 49 43. The del i varSeptabere?005 cl ai m 42,
wherein the at |east part of the outer surface of the nosepiece is a
resilient element. 44. The delivery device of claim42 or 43, wherein the
at |east part of the inner surface of jhe nosepiece is a resilient
el-ement. 45. A nasal delivery device for delivering at | east one substance
to a nasal cavity of a subject substantially as herei nbefore described

with referapce theYval VM bLEIaRn 43; whoreid thEat 1ast Bart ¢ it outdriurfide 8F 13
of the acconpanying draw ngs. 10
the nosepiece is a resilient element.

44.  The delivery device of claim 42 or 43, wherein the at least part of the inner

5 surface of the nosepiece is a resilient element.

45. A nasal delivery device for delivering at Jeast one substance to a nasal cavity of a
subject substantially as hereinbefore described with reference to any of Figures 2,
3, 4 5,6,7,8,9,10, 11, 12 or 13 of the accompanying drawings.
10




