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resilient section which is deflected by the closure nenber to close the
nmoutPrgierall thih delivenyedenioel furthemipelndesiag biaging ¢leraent fiopensteiring theospplidation fdree to
anothegwosepigeodi nent one of the body nenbers includes a nout hpi ece through
whi ch a subject in use exhales to actuate the substance supply unit and the

ot he oftf erhiihén€l Yhe RIVRY Yetibl furfl&Sindlidel e MouBpRcd@rdugh Whkhahe SitfRt iPle POrt
bei Qehales; 1 WHRIHRE HIOW p%miél%nﬂ&ﬁttﬂ@hﬁ%ec%ﬁ{‘thg RoufhPiile, Rﬁfﬁ@i&ﬁ{ Btidlefl ale" the
i no%&%'e%ﬁalﬂﬁﬁ'bﬁebfms &Wé}e‘g@:%’g%a%{t}gg Line exhaled air "to flow1herethrough

and prevent the actuation ance supply unit. In a still further

aspect the sent i nvention, prooyi des br eat h- act yat ed nasal delivery
dovi @P?*t?t&ﬁﬁ% o e 3¢ ot Sevish pither lndho 460 AUPRDURTHIPLBP Y BB 3 58 o &%
subjragremn; the flew p jdbscanpectsthe aasepicqeang theisae supRlyrimit cysheseby o g9s fipwifiannthet o
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body nenber between a first, inoperative position in which air exhal ed
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bi a%cﬂ%b@a&ﬁ&@&bﬁ&@alhﬁbnﬁﬂy%é slmg&rﬂ%ﬁgﬁqhm;i on. In a still yet further
aspect the present inventiOn provides a breath-actuated nasal delivery

devi ce, conprising: a body nenber including an air chanber and a nout hpi ece
in fluid comuni cation therewith through which a subject in use exhales to
actuate the device; and a nosepiece for fitting to a nostril of the

subj ect, the nosepiece including at |east one fluid channel extending from
the outer surface of the nosepiecetto the air chanber and being configured
such as to be closed by the nostril when the nosepiece is properly 6 WO
02/ 068030 PCT/1B02/01546 inserted into the nostril of the subject, the

devi ce being inoperable when the at | east one fluid channel is open to
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Figure 2(a) schematically illustrates a nasal delivery device in accordance
with a first enbodi nent of the present invention; Figure 2(b) schematically
i1l ustrawasot/d8oznasal delivery device of Figure 2(a) in arCopBaisase
configuration; Fiqure c). fq‘m;b'c | vl d Witsfafide® ; iy Y
de{}%r;%a& » e P { p‘ﬁ% U)élrtﬁsgg uat le fch; f %y Aur.rﬁml Ql ’?ﬁnﬁﬁ szggnﬁf:rp ly
s c HBSFRRIIY FRIYPTISeS 3sac I pravefn ecé%“' VAV ES I n accordance vmtﬁ a
s eciifcpntil the arsaisne ippropesky figedlodhf nos § BR'Fi gure 3(b) schematically
illustrates the nasal delivery device of Figure 3(a) in an operatjve
confompreferably; thedelivery dvicy furtibrcineludes:aan exhalation dreatiraciuateq driggge E‘Fd&&sﬁ“\f&‘r y
devictating thesybstasce3(gply init. an act uat ed configuration; Figure 4(a)
schematically illustrates a nasal delivery device in accordance with a

t hi Ao iRt off «igds REDEAGH ié BEIEhieaNucag W predé )actatimntibicofintl a
AL L}Eée'ie%ﬁ.%blk QW&%%'fo&?h#%@éﬂapﬂﬁéﬂ!t@ theQleliverSatvRe 4 Aing the ABsePiRes wtai nostril
con urarion; Flgure c) schematically illustrates the nasal delivery

dev?id °%$Jef—t'r gure 4(a) in an actuated configuration; Figure 5(a)

schematically illustrates a nasal delive devi ce i.n.acgcordan i

f ouPreferably i detivRry devige further dnchies: iaﬂW’éH‘Lgi eie\ﬁlﬂ"'" °f ﬁ?‘ésf%’(“%% (g 8&"2‘&%‘?‘1“?8f°? §@

i | | thsnosgpieee-t he nasal delivery device of Figure 5(a) in an operative
configuration; Figure 5(c) schematically illustrates the nasal delivery
devirc enebmbbdjinere hé adiggen meshanismuas eehfiguretli tguactiateothe subgenice sgpply unit at a
sch drindlablé prdstust rat es a nasal delivery device in accordance with a
fifth enbodi ment of the present invention; Figure 6(b) schematically

i Ssr{o?l{ef%mtbgcﬂ BRSHL nq%e} YiRbhanHAVis CBnf@durdd @Udctuafe(thy substate sypphyatmivet a
cont | geL%r a":?g{'é'ﬂo%:% re 6(c) schematically illustrates the nasal delivery
devPEE B EPUE %a) in an actuated configuration; Figure 7{a)
schematically i]lustrates a pnasal.delivery i.cg | 0, -\

o s BibGEherimep bt Hises, BeBHRS 12 e B o sPheRRGOLHAD e i ord oF

i | | bethpfia predaterminghls preseuss IndeyedgletMpR S O ure 7(a) in an operative, but
noni ndi cated confi gurati on; WO 02/ 068030 _ PCT/1B02/015~6 Figure 7(c)
s C herefdrabdy theysubdtdngs supplyewit insludescasdosing unit {ps pupplyingiat sash pnesubiiange7(a) in an
operative and indicated configuration; Figure 7(d) schematically

i || gsddeah®sdiniest theding dit corfpriteshnebwlizenfor Supplying af geaxysol.n an act uat ed

configuration; Figure 8(a) schematically illustrates a nasal delivery
devi - € dWdihdurfk cORpAdRL bh Srdiertan®ed fopsupplidglan aaedl. | nventi on;
Fi gla'?%‘)%[)?ﬁgogﬁgﬁlg& gg\%l{‘é;ui |1 u\gt rates the nasal delivery device of Figure

8(a) in rimed confiquration: Fi j ' trates the
oo dn» Beetrpaiet e e Shaprsp ) efudt pimg GREEFL B Inan st L5 €2, i e
8(d) schematically illustrates, the nasal. delivery .device of,.Fi. (a) in
o ke onscrelerredsmogarent e fos e FURoEy  LostaNP e el g b L),
delivery device in accordance with an ej ghth enbodi nent of the gr esth

i Nvdmanaher pReferadeenthoiment the dasing uait GomAriseisd PRIYASE PYIpR upih for supplytng 3 ROVERK, i ce
of he@sgle 9(a) in a prined configuration; Figure 9(c) schematically
illustrates the nasal delivery device of Figure 9(a) in an operative

Confrh Qe il eftbeiént Hhslosi Blowrlbds e pdvidas il gysutitior Nelbiting!al vty
dewag'% Qf Figure 9(a) in an actuated configuration; Figure 10(a)
schéfatl cal | y illustrates a nasal delivery device in accordance with an

n ntlﬂ ar?o e? glsprégtntﬁe |())rfese¥1tq%ve%igl§ &Q&idés@vﬁ% '4Qkvery device for delivering a substance to a nasal
cavity of a subject, including: a nosepiece for fitting to a nostril of a subject; and a substance. supply unit for
supplying a substance, the substance supply unit including a trigger mechanism for actuating the same at
one or both of a predeterminable pressure and a predeterminable flow rate.

In one embodiment the trigger mechanism is configured to actuate the substance supply unit at a
predeterminable pressure.

In another embodiment the trigger mechanism is configured to actuate the substance supply unit at a
predeterminable flow rate.



Figure 10(b) schematically illustrates the nasal delivery device of Figure
10(a) in a primed configuration; Figure 10(c) schematically illustrates the
nasal dewioreyossasevi ce of Figure 10(a) in an operative conPCDmB®NISGe, Figure
10(d) schematically illustrates the nasal delivery device of Figure 10(a)
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11(ﬁ<)wsathmlllvoéllalr5ostr ofithasubleets t he nasal delivery device of Figure | 1(a)

I n an operative configuration; Figure 11(d) schematically illustrates the

- naskrefechbly, MRrpsepiece @eludés dni ayter surfack fax)engageraent aith aanoetil obthe isgljectt 4t desst Fi gur e
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| noperat I've con Figure 12(c) schemat i cal I y illustrates the nasal
deljv devi ce of F| ur e eratlv ration;

02/ 5’6&%’5’ pe:pf eashparbaf W“ﬁré%?%e ‘itg‘t'%l?os er?gl”rs'aatmseﬂlel%? %ﬁustrat es the nasal
delivery device of Figure 12(a) in an actuated conflguratlon Figure 13(a)
s chBueferablya eyt least part ofdbacignes syrfase pf thenqseritey isfrgsilient elefettc or dance with a

twel fth enbodi nent of 5 the present invention; Figure 13(b) schematically
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and Ineons embpdimensinag af 'rheémbd@?"?tietfrf"‘('%f’:‘,’s P Foppiecs Grougthwiie %B%T ° Pyt fi ch
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t hetdrby pRisntinghdtuatioh of thsubstmep sugply wiis. posi tion. 20 The housing 2 conpri ses
a tubular nenber 8, in this enbodinent a cylindrical nenber, and a
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seceupphatitchi ng nenbers 34, 35 of a trigger mechanism 30 in the delivery
unit 4, the function of which trigger nechanism 30 will be described in
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O P o Do, 4 Pt S S i e o RCT
vmtWPWPFPFetOH'EﬁJ‘g?H?&“ZePWtPH the outer peri pheral vvaII at the one, distal end
of the tubular nmenber 19 being in sealing engagenent with th seal ng lip
+17 4 at bl iyetn Gurthpre pspettethal presant inyention cprevidss| & breatbractuated ngsaly JL" %
The compriding: arbedppmemb& indludikgsanair chatabetyand 8 mavdlipisge in Buid awwmmoafher%t ne
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nery aﬂ@hhﬁ(ﬁ'&rr)éndl Génﬁg éonfigirbd) filch GO IR8d ?’ e ASLLAINGIRn Thidshpietdiid progerfyor
deI i veri ng netered doses of a substance, in this enbodi nent an aerosol

cani ster for delivering netered vol unes of a propellant, preferably a
hydr of | uor oal kane (HFA) propellant or the |ike, containing nedicanent,
either as a suspension or solution, and a nozzle 24 which is fluidly
connected to the substance supply unit 22 for providing an aerosol spray
t hrough the nosepiece 10. In this éhbodi ment the nozzle 24 is disposed in
t he nosepiece 10 co-axialiy with the sane.




WO 02/ 068030 PCT/I1B02/ 01546 The substance supply unit 22 is pre-prineable,
in this enbodi nent by loading a resilient elenent, and includes a rel ease
mechani swov/sBzowhen triggered, rel eases the resilient ePEnEBR/O05Md

act UaloRS {nRths WO PTIRe swwt t g&o B Fher a,;g%t Bag Sad'A58 31
sub | S € s d meEE
couﬁéapﬁ%mégﬁ&e m?hgﬁ{;g’ﬁ 4 veroql ﬁﬁha"i"ﬁ é?st ?ﬁﬁ’ﬁl’mgg fé‘l? SHbigett i very
er deI|ver h deI|vers net ered doses of a substance
onngxé‘?frﬁ%’tadi dgﬁ’mg pis §f the prs eFEE‘nE"éPP \‘?’élfS}""U?ﬁ desoribed; hersipbelowy By Ve efexempig onkypi ece
26 WHthdfereacq tq theaceqmpagng drawinss srwhish: cati on with the cavity 20 in the main
body 18 and t hrough which a subject exhales to actuate the substance supply
- uni tFifi@e 1 disgraminatidatly dimsteatéshieechpper aironypoftdiuiiah shtgocei nbel ow. The nout hpi ece 26
includes a resilient section 27 which is novable between a first, closed
POS iFigupd12(aschbrh &R allp ilhubtftdd b IdBfR 2R vice u?h@%%xtdﬁ%'\ﬁ{h' & fifsd aﬁﬁoﬁuﬁ&t BF fgent

‘any preseit iifve AL exhal ation therethrough and a secon open position In
whi ch the m)uthpl ece 26 is open and a subject can exhal e theret hrough, with

the . eS| 7 bei n nall a part of the tubul ar
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the nDuthplece 26. Wth the delivery unit 4 in the inoperative position,

t he Figyr (@) schamptieallygdllustrates the paselsieliverydexise of Rigure Re@) inaaniaktuatert configuratinn; 27 of

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

ope FigureHa)rokdmatically ithistratepaibdspli detierpdevics imacordngea gt alycohd embadiiérbf tienber

8 ofpreséntinventionng 2 and is in fluid communication with the cavity 20,

thereby allow ng for actuation of the delivery device. The delivery unit 4
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actuation of the t5 substance supply unit 22 unt| e nosepl ece
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uni generation of a predeterm ned pressure within the cavity 20 in
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couPGS‘tS'ém(‘,’@)‘H‘PPgured to cause actuation of the 30 substance supply unit 22
on generation of a predetermned flow rate through the nout hpi ece 26. The
t ri Yipure Af@cbleniageall3illistrgts tbie sasilideliteryadestics ef Kipute #(@) inlan gerabaenfizuidion;35 and
first and second resilient elenents 36, 37 which act to bias respective
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with respect to the deI|very unit 4 to a latching position in WhIC

ot ' ge,,rﬁt’;“,%%%ﬁ AR ARAP, § oGS gcee i S il hsf#ﬁs"”es

ou3| ng 2. The f| rst | at chi ng rrenber 34 includes an aperture 38

the el n t@ ahccomnf ﬂh‘ ink 42, as w be described in nore detail

her Elghe(Richepatically Sfaaé?% %tagaléﬁttemﬂeme phfdeyre §gbin #p opesatiys spnfisyrationhat | s,
not biased to the operative position, the |atching menbers 34, 35 are not

| ocBigugg 5(q) sehematicatlp diustrajes themasal delivetyaleviae effiigige Hpkintay aetgatellébpnﬂ@rattoher eby
providing an indication to a subject that the delivery device is i0 not

pr oPBigode\6(a)rssigntatichlly\Wiistrateh @ nakal dalieery devitd indacédiddnbewip arfithi enopigeht dome t hat
I S, pleseasiadention;f i ci ently that the delivery device is properly inserted, the
| atching nenbers 34, 35 are |located in the respective ones of the latching
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delivery device Is  properly inserte and he or ac I"on by

exhal i n hr.ou ec 6. Follo a tuatlon of the substance
suppY 3&{) fchf?g"ctah\‘é qt"ﬁf%ﬁqﬁ’ Ffi Hé@' P dgyice %}d igre 0(p)dn A petuated foRfigyratiope
respective ones of the 5 Iatchln apertures 14, 16, and hence the delivery
-uni Figwre 7€) seheaatically tillustraterop nesak 4031961’10 devicei in agcopdanceapithes sixientbodinient: afttheig
mengresest iBventigs; the delivery unit 4 being returned to the inoperative
position by the action of the biasing elenent 6. to WO 02/ 068030

"PCTFikie 2I(B) L &ématioatlyt Nugaess He aibanyaivery el ids o Figutd19lay s n Bpdrdty] BltenorebeEr
40, inHidattdéonfigur@mt ment a resilient menbrane, which defines a part of the
wal | of the cavity 20 in the main body 18, and a |ink 42 which extends

t hrough the aperture 3 8 in the first |atching nenber 34 and coupl es the
flexi bl e menber 40 and the rel ease nechani sm of the substance supply unit
22. The flexible member 40 is configured such as, on generation of 5 a
predeterm ned pressure within the cavity 20 in the mai n body 18, to be
deflected sufficiently as to actuale the rel ease mechani sm of the substance
supply unit 22 and deliver a netered dose of a substance (as illustrated in
Figure 2(c)). Wth this configuration) the actuation of the delivery device
is prevented until ~a proper seallng fit |s 10 achleved to the nostrll of
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Figures 3(a) to (c) illustrate an exhal ati on breath-actuated nasal delivery
device in accordance with a second enbodi nent of the present invention. LO
The nasawO @dlédosery devi ce of this enbodi ment is very sinPCHIBRO134e nasal
delgfygr Hé iiMEraRb M GAGP 8dliveg delics 8t Fighro ath) iR opefdtive afidifhdichted or der
tOIﬁ% %cﬁ%nengagggkrly%pf)i cation ofbﬁdescri pt ?‘gjﬁ, only the differences wll
be © H8%d i n detail, with like reference signs designating |ike parts

The nasal delivery device of this enbodi t diiffers fr t he
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mout hpi ece 26, the nouthpiece 26 being of solid section and includi no
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* melpaként ifvemtfonf he mai n body 18 includes an aperture 44 which is in sealing

engagenment with the inner peripheral wall of the tubular nenber 8 of the
hoﬁ%l?&s(@) schirhdtichifyaIaREEs e Rasdieliriry1@evice 6AFigote 8(a) In axsrinied chrefigarationf f | ui d

" co nication wth the nout hpi ece 26 when the delivery unit 4 is in the
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e nout hpl ece delivery unit 41s in the

operative position (as illustr din FEi e 3 . ragl .1 he

o Higien Yauberaticnly Hiigatos e naseldeftery fevios o Fipu 308 an 8RR ptBofnidel
above-described first enbodinment, with the subject being unabl e to _exhal e
t hriigué 9 )ehematichihi idetra@sa nasal delivenedayisa thgseerdence with an pighth empediment,of theq

W tptesedténvefiiont ure 44 in the tubular nmenber 19 of the main body 18. In a
preferred enbodi nent the aperture 44 is shaped and/or sized such that the
del ginpe y(b?lwhsmé{icbﬁssulma&w theinasaPdblivéry Hévice@ Blgaiei ) ipopritédaonfigiratios; a
sufficient pressure can be generated in the cavity 20 in the main body 18
as t.o d ] j . : s bl 8V Gofiallationgl cause
L e e

where the aperture

44 is configured such as to proyide for. a at i . ri ks

e cHBHT 24 S cp i e it UG s QI sR it delte b AGHBE,
position) the latching nmenbers 34, 35 and the assocjated biasing elenents
36, Figite 40(a) sthématicaflytitlustratgs a pasglglelivepodavise ingsepriae with ag pinth; eeﬁ’ﬁ{’m%v‘o%%he

I espredemtrineention; at t enpt i ng to exhal e through the nout hpi ece 26 until the
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t hrough t he nout hpi ece 26, but the trigger nmechanism 30 'S not being
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until the delivery unit 4 is properly biased to the operative position.
Figures 5(a) to (c) illustrate an exhal ati on breath-actuated nasal delivery
device in accordance with a fourth enbodi nent of the present invention. |0
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be gctdpat able to deliver substance, and a biasing ele

enbodi nent a resilient elenent, partlcularly a conpression sprlng for
normal |y biasing the delivery unit 4 to the rest position. .0 The housing 2
conprises a tubular nmenmber 8) in this enbodinment a cylindrical menber, a
nosepi ece 10 for fitting in a nostril of a user which is slideably dlsposed
to one, the distal, end of the tubll ar member 8 between a first, open
position (as illustrated in Figure 7(a)) which is such as to define an
aperture 11, in this enbodi ment an annul ar aperture) between the tubul ar
menber 8 and the nosepiece 10 and thereby provide a fluid conmmunication
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uff|C|entIy |nserted into a nostril of a user for effective operation of
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I's essential for the proper operation of the delivery device, as otherw se

optimal delivery, in particular bidirectional flow through the nasal

cavi ti eswowleBoznot be achieved. Al so, as the delivery depCcTaB2®15460per abl e

unt roperly fit theuer I rns itively t g device

orofle ettty 36 bigaerd i O Gt b dt, éP'éB%B"dg‘t}@’rsﬁ“‘?ftlFH‘e‘“% (anco
@Meﬁ%fgarpmasgthpwtho the opyiy A0 d%H‘et“I'f’é“ PRi’é’elrgr wda link 42 vhichygxgends tro g

pos thej apemere 38CnFthg firss Jatliing “te@befc§4 iand geuplestthe flaxibleryaemaher ¥f 4ndcthe inelease uat ed

nas alechsisimof the substancesupply ainit 32. dEhedlexibletthember 40/is orifiguret suthreson gederativa of

$r eapredetedniinedirésoure withia thiodaivitye20/indievmaie bedynis; tosteslefleckdsaffio@nthPastb iactbate

| NClii¢ckeReasd écharism I thes ABEIRE sBplY @hit 22 GAl \deldr lahfeterdd A¥dtabfd ksiibRtatideS h of

" a UBRkrAdnFigRCREW. cartridge chanber 66 for receiving a cartridge
contarnrng a substance to be delivered, a noseprece 70 for fitting in a

.lgos rg'l H)? nﬁéusrer qpl;uaﬁon of tll:é&cﬂv > € 1c dsatg e;ﬁ g‘@n ti111;n lt p??qa?%rs?.'a 1ﬂ§rfﬂ 62
na SRt the 5Bty r@g ot ey e fLor osghieta, 0 i e popi
ot i werlﬁat?ret %P'P%‘r?&ﬁ"ﬁ 'rrPé dRgtfs Pgiheryise pumahdglivesy (85030
PCTPFB@Q#I(M%U% flow dhrpyeb dhe nagpl Frrétread&rﬂdan%ﬁr pehiemeth ilso, pgthe defivery; device
embdsdineperablecuntib properly fittednthe [patieahigaras ptuitively toyuse theqlsvion dva'pgrlx: hidpmeeyes, the
whi délivegcdevicadsd opbeablenevien lire the8@sei of doinplett mssimbstiuction, provided lthet dmsepiéce 10hHanber
164 Liorrdctigpdsitionedig 62 and an outlet 82 at the outer surface of the nosepiece
70) in this enbodi nent di sposed about the 5 periphery thereof. The outlets

82 @lgubel 8(a§ RF(E)HlBdtRAteCAN RNt BN Eéatﬁra@mte&ﬁésﬂdiem&hdamtrpacb,@rdm@s hxdr/aesbohhe
nosglgb@&lﬁezgf{hg Hz?ént ?érfnhﬁl ently inserted in anostril of a user

effective opera lon o e deIrvery devrce thereby provi di ng for the

scagpe of haled air romt €. userdr t to the

0 n@gi)%‘?'egé‘é{ pige Bt i b fuch 3 Ve Slgr”'afs{s e G tﬁégg s BEe phoyes
suf ffsesibed fmeat) ap Fre'“rP(S 9 pvoid pnngpeseacy fyplication ofidessripin, Ry th

del rlrﬁsreycedeotl éedeserbesrlbdﬁ%h Yrigh Hlerreferpacesigng desigppting likg Pets air from t he

exhal ati on 10 breath of a user ot her than through the main channel 76 of

t he Tho sespl dalizery Glevibe nf thiscenmhodimpnediffers frans thab of thefabaveideseribgd firss embodiinénn a

21$105s biily | in akiat ahalB@rsing @ inefutlesc thie southpésca 26 Othe afioutthipiecel 26 | being Yofdselid cetioh haed

pr esflidRhg Mol résiliehf Bectiéh 215 \48d, G pHicé 6F thd erolihpiecd 26) IR tubidari enitee 19 Of tHeNBaih2 by
a Upsdy 18SndIaRYhd Agettfra44 WhichGd i dkafin hﬁgagatehwrtwmd ﬁthbﬁ%npl%ialWah lof the velamer | bed
in H?Bhﬁer(ﬁf%é oDﬁﬁ Q\hﬁ-‘.'tﬁ% e @@45 re&&%rtt. td B du? ofSHi]i b&:‘uﬁtﬂﬁé Yol BRET L €d
“ ﬁ1 ’F.%C)f%h{ptec?? eéer& t;r\% ;f %Q as ﬁt{lﬁm?e% i ¥ t-‘%éés %)"an%‘t the

exh a scape
g&gt iy Eg?g 5 R Z?rrntﬁ g St sef)r e Sirats oy
al | frf BN of the deI ivery device on generation of a
predeterm ned actuation pressure within the air chanber 64 in the hou5| ng
62. Opprationepf therdelivery jdewics dy theetame gspior shes deliveryzdavice 9 they mbeyewipscriberdy figh
aer ombadinent.ayith the subisist being ynabla taexhala éhrousd themeythpi¢re 26 dotlthe meuthgiece dfds
Mozl egBBatponpith stesaprrtiveatlt BSthettimiiari merbpe dYeaf, the mairh bedye b o di reepreferred
cO- enbalithent tivd dpeitire t4dds staped akdzorrseded fichahattthe delivergpinitciehaé Qo ba biasdalitoathe
neegpepative pokiiicibefort e@dﬁtcteﬁttpaesane c&tTt6k, gehérated) irbthe 62084 the tokkin by \1ar4d tend,
of hifRcCtié ﬂéﬂllﬁgﬁneﬁ%@%f the & 8ég9r thétRarih 50 4Hd cBise adidlioR of iRk banfel Y tube 92 which

fluidly connects the head 88 and the needl e 90. 25 The delivery devrce

8 U LG sRIRL Sododtt SHERNGE 2500 26 M BbrgRa 0 A15h peSIde lth ARl dOSe

oni.al ni ng
redl i @rt*rra?%e‘ya whgh %ﬁgrvarr Hit Ly 't”fegnm the; °R°Fré‘vh8252‘r9° alis
subemAers 34, 1ning 1 pssocipied bpsing elerents 36, 37 coyid ke SBitpgias p Wt HRNLHPERIEnSe ¢ he
car signifieant Bpw eststanereon aitempiingsio exbalesthrpyels theaauihipisre 26 pati dhe, delivaryipmit4 ¥BSi ti on
i n biasedito the epesativeppsitian. 96 is not in fluid conmunication with the needle 90
H»f the nozzle 86 and a second, delivery position in which the cartridge 96
I S Figufek W(a)l tac@)rilustratein Exhaldficn bréddpacneed| masd) deldveryt deeice iz ackerdiifoe with af third
errb@,gbdmmmbmeg,agan{indgﬁm% is a single-use cartridge which conprises a
fl exi bl e contai ner containing 35 a volune of a substance, in this
enbodi ment a liquid containing nmedi canent, either as a suspension or
solution. In use, cartridges 96 are Ioaded as required. The substance
supply unit 94 further conprises a first, main biasing elenent 98, in this
enbodi nent a resilient elenent, particularly a conpression spring, for
bi asing the cartridge 96 in a first, actuating direction 10 when in the
| oadi ng position, and a | oadi ng nddber 100, in this enbodiment a |ever, for
| oadi ng the main biasing el ement 98 such as to bias the cartridge 96, when
in the | oading position, with an actuation force. The | oading nmenber 100 is
rmvabl e between a f| rst rest posrtron |n vvhr ch the rrar n b| asr ng eI errent 98

. o o




WO 02/ 068030 PCT/I1B02/ 01546 The delivery device further conprises a trigger
mechani sm 104 which is configured to be actuatable to cause the actuation
of the smommosuppl y unit 94. In this errbodi nment the tPCOgER/MBGhaNi sm

104 C { ure Eﬁgactu tab e to c. tuat rt of the S}[.J‘.b‘étugnce
e bJ cigihycs "tj‘éﬁ R S g Bl i, Bl gelivery devips, of the ehpye-
cha st erpbpdiment, and, dhugoin qrder to, avniq upnecassagy, duplisarinn f fesrigtion, only e
nec MSMHbEéEﬁcﬂbeﬂéﬂmW@ﬁt‘@ekﬁnﬁé'@éﬂmmgéﬂ@@ﬂ@ause act uation of
t he substance supply unit 94 on generation of a predetermned flow rate

$ hr dhegnasahdeliveryt depice of thiPembbdiment diffem rfrome dlatiofi thenaidié-deniped fivsehbadiherand
seconly i taptheaishthpizcd 2608 of Solid sectibularidiin permandht H6id @oMmuhiagtion JvithGhet PR S

* 110,in thé Znaid Bbdy N8 Sand HORAIdFR hodifs thifgP inecaRiSM PO Syhidhrévehitd hithvéifert O e GiaR1 ON

SPr 4D Yhile WRiIidhi rgg%exﬁtférs%aﬁJr@ﬁ&%élé&hﬂ@%s:ﬁg the first and second stop
menber s 106 10 nwardly into the cart |dge chanber 66 in the housing 62

“hO to SItI n Ll ust pat e uesS h the
@ ? this tcf X aﬁ esaf’lwg% Blgh 0 gxic te E%}: er%{mr P\é\'h t@
car ?'rﬂ 'ww B4 &tmpreawttnt?venet E g#cha Ao 26

tri Qyaplesss deshanism of dhe Sl"h?‘%“ﬁ“e?“PeBrPaF Péé@lk.%ﬁtcana"e@eaﬁ 3P (R in pher thag

whi & latehingposisionbl e about respective pivots 120, 122 and coupl ed at one end
thereof to respective ones of the first and second stop nenbers 106, 108
18 uc Witththe dgliverytunitd io thetifopermtivispoiiti6n, thhl B, b basedab émsoperptie fosition, tleeliaebing he

I es pidaibeis S403are Alairitdiedsh @ fockingtpesitionlB)GengdddthehOwithihe linreh Periphérel Wdlbof thd8 are
couplbafir emb& §EMRIhoasihy2r With ROV uhid 8 iPiha Spdrative fpodifish, fHat ! viakd t@eond

gl(g ﬁ&&.\el .ﬁgﬁet Su.étaPst :&étzn taeabérei4e@q8ca&95fh&lal olfedly bUBb eﬂg h't a@ure

en\t\,%ha %ﬁ ‘Eﬁv&ﬁx{dst?l agé,in (?( ffie 'm? O ﬁx"étlmr M\[dq %E
ar
5 Hinknd e"?ﬁt i BRI 27 7 PRRgE Da vt etart T PR montsh o6 B g
el e MhStaNesSUPEIX UBIE 2560 t o the delivery position. In being driven to the
delivery position, the needle 90 of the nozzle 86 punctures the cartridge
96 Qpemations of Sepdebiyeryedevise is thei mecamianitheadeliveryhdavice el thhaboveesceibet fissid t he
'S embadimenycwidba subjedt being ablecto cxabale thrdygh the moythgiere 26 biuthe hrigesr debarism 801 dge
96 net bevigloppraide, and hencp e sabstantesupply dlois 82 o6t beingabisitabie amtilthe déliveny unktrdaisigh
t he property kasBto théepetativgpsitionechani sm 104 further conprises a di aphragm 126,
in this enbodinment a resilient menber, which defines a part of the wall of

t he FRiufes SRS EARY illufifhte 4A cltatldn Bidaibthoiated TG dlii HAGR ik 2&obdaneOtH PtouRE 10

suchmdsy S8R0 Sleddnt AVertbnd Predeterm ned actuation pressure within the air
harr%er l%%“lon tgﬁe ous?nngn62 to be deflected such as to engage t he ot her,
t

8. and cause f 0 be VO o the
e gﬁsé’;:gp t'tVf%J%V% é%ﬂ%&*% iy B9 e Mg e By ol tﬁfla"g
nos 8PFReE Bt § l!i‘t“f‘ﬁvét‘ “F y"‘|°ﬁ ér“t BYP'Y HrgCHiengY Ft‘H ‘°6‘f°“ °fd’§é°r"P’f“2ﬂ’ o8t Bt i ve
ope Adkeregeesayill pdeseried {ngefpilgiish ke referench figns dosignatingdike Pt out | et s 82 of the
secondary channels 78 in the noseplece 70 are closed by the nostril of the
ils e Thexnebahdedivenytdevine obthisagmbodneof diffis fromithal of the ebovetdescaihébfirat émbodimentt h of
t heonlg éu thdi the €itst ynd ecdnddateliimpmpnbere34, Bhiinchide ichanferet Itrailing 8dpeo B84’ BE . SWithndar y
chamietdnfigitation, the datchsecinefbeds 34) 3arafe duesmaticallydidefighgad frmfnrtmdsﬁwm@qmmagl on
br egidurs 14 m%ﬁaer@mamﬁom iddhgleieftd Whdd.a YiddRigTonde tar liddg thieRlivery
deVGﬁlPP”ﬁn%xs drefulied Mtﬁ&ﬁlk'l?%dﬂit& o' {:l @ bitlsing Gile ﬂYé ux‘i:h@
§OUS fHind theQe“cE% nt ,§ h%%g 00 el o .H HOEL et i/ i

dev

a h%ut #\g# e%;ng? gm g rF]taoci{g tl}a l}e gaoye- esgrébe sgtéongoanl " éd
nosF'Fl d“BT"t%wH sf“é‘ §§’8H’?‘F | for the proper operation of the delivery
devi ce, as otherw se optinmal deliver in particular bidirectional flow

t hr Speftiemef thesdelivers\devire ds theowamg qso% rithe deliverydayice Afsthe abevetdescribied figssr y
Slevembodiment,nexoept ahdt @ swhject] is pequired koybias theedtlivery weitr4 tamtinweusly e whet opesdtiye t o
us epésitiondiasingthe geliveeyregime.Mor eover) the delivery device is ~5 operable even
in the case of conplete nasal obstruction, provided the nosepiece 70 is

cor FRGfeb B(ap &5(c) iIRBEAe aFbxhilatsn eAl- a&&te(dcr)asan ldblivety ddvRte 3N aRSrIaRCA Wil a fifth

bre@,gﬁbdﬁﬁédtlghﬂg Rentinvéigbh. very device in accordance with an eighth
| ment of t e present invention. 17 WO 02/ 068030 PCT/ 1 B02/ 01546 The

delivery device conprises a housing | 32 which includes an air chanber 134
for receiving the exhal ation breath of a user) a nosepiece 140 for fitting
in a nostril of a user which is in fluid communication wth the air chamnber
134 in the housing 132 and di sposeéd to one, the distal, end of the housing
132, and a nout hpi ece 142 t hrough which a user exhales and which is in

fluid conmunication with the air chanber 134 5 in the housing 132. ' The
nosepi ece 140 conprises a substantially rigid inner tubular nmenber 144




T.0 " 134 in the housing 132. In this enbodi mrent the outer tubular nenber
148 is a resilient nmenber which normally adopts a position spaced fromthe
i nner t uing evoesmober 144 (as illustrated in Figures 9(a) poDIHd2)jops4End is
conpressed on insertion into a nostril of a user to close the annul ar

condl L lu r 25 Th eliv d further
comt aask ek deu éﬁ“ﬁ%ﬁﬂtﬁ ek B4R g@tr phe n ﬂrvrrgfﬁf# 8 fsaBprssce
140: ngdntﬁ %@ i b o b i sy o el G5y
errbg FREfEs W 5&?381“? tﬂ‘h“’t‘h ke rgfeppnes signsdesignating likepRs. nosepi ece 140, and
4 delivery tube 158 in fI uid communication with the head 156. The delivery
devilbe naaai/dﬂepryabmc pEthis enbodimentdiffers Stoppthat ofithe alioye-désoribedethird/ embortiment
* et enlydn thas the efigger Aechanikra 46 iwtides o flifinamiesrd6dh place ofaheRéxiblemenbrand®0 o a
| i quttdatingntheliréleddg neBkinisai 1o the QbSARE sAFPIR uRl SIREMS teSfdnsY 105 e Lgeh&&.ont ef hhe
NOZ pledetéfined iy Fatd AR the SttRpIecs! D6, land BéhcE AR VIRESD ﬁ\ the! §ﬁ1%'8 gr 162
'uérr; ) abseﬁﬁ&t £."§p& ﬂ\rptrreme.ojs R pﬁrbba%axﬂ&ﬁted' a{i,ottm 1v A u' (K8 'Hai CIH% ¢ o 35
5\@%@? t%{gﬁphndeﬁi't od fHat the %\%%?ﬂgd ﬁ{s;t séecé) 3 Jo agdtjﬁ eal

cha n
166 an%be‘ﬂmflﬂ?‘ ﬁ?’ﬂ’mnr catron with the delivery tube 158 of the nozzle

154 T e rupturable seal 166 is configured such as to be ruptured on the
appl he. Sep BﬁmB‘f" A9rcomprises arvgng Hwhigh i dispesed; a4 theiputlet pf heaneuthpiden 26 suchisdo  n
flel sybstantigllyslase the same wheaiethe aen-aciatad Positien dnd b acsed wpon b tie\eshadatio breathtofie
subsgtuseroe exlintatibe thraugh thegnauthpieao 26| Theflagp menberécfusthen soraprises aiypml 52 whidht is 160
f ur chupledao thertink é3. Bheflink 4D inclid&s aprojedtion $4 snd e 52 dfthetfing nfetbet Misdudehamber
162 stoes6vwBioh daplivél kecei®&th@projebtibn5a0ntthedlink( 425 whérkbishbhiafh dftheVadd! 56 Sf B¢ 2)
and fiap iembér 48 whithas y&t.umngfwna; &b B CRerh5orsCR) B GE uta,ﬂg*}%sﬁlut? Satcé rt& e
20 haatasracelﬁ‘tz @R ctza WRE Qﬂ:dlatc Gidofes 24l 98 if gtﬁer' JhLAJ ﬁtern L@ : h&.tﬁtlg Hle eﬁ
% g&@atﬂac tbﬁ% QP%B fati riisth %%2 mge gugh

the noz ['OOV

pur 48 afpf fmingl t"?fe o Egpeclion BP 8 prideier r*at’ flo rr;gjttwor%w;@?& WBrhg < ne
pi stHon %"ﬁ%ﬁt‘tﬁ‘e“’dtag' ga'gre “‘t‘T‘Fé' g the lipket2, pwhy - e
sub's“ft%fh% °6ﬂ?§t‘ﬁ%’@1’° agjsm pf 'ﬁ'?"éd“&i’%‘ﬁ" t2-t o provr de for fluid

}3omuni cati on between the nozzI e 154 and the substance chanber 162) and, as
t he Operetiamofi 8@ delivety idewipe fiuthe rsame aa forther dedivety Slevioé of: theulimveardeseribed thxqbel | ed
f r oembdiimenibwitla theedelivexyridevicel iiing imateg byt the gaeratior oB@ pralefprminédifiow raretagr ed
aer opakedp hpredétemimddipeessiab.i very device. 18 WD 02/068030 PCT/ |1 B02/ 01546
The substance supply unit 160 further conprises a biasing element 172, in

hi I Snrd:gg, for
) B oo et R R,

posrtron oadi ng nenber 174, in this enbodi nent a Iever for | oading
th nt 172 t t
pOSTFr (FvER Sappads rinuwaiea S Rl g;%%@gfa?% ippepefite, i ge "

gh rtrvgtﬂ # figshrestiRogition s; iftesgpted dn raur o) pn¢e garoed»grpagw n

i errlttqlréasc'i ustrated ineYigyre d(o)) in zrhrcé e iy reratreeri Witheandndicatign thathe deliyary, device
operSa‘tufangmsmsstt%m(Oas npstrileft theyuead as o b gatuetable @q))ieleznu sybetjtjcei ndwh bisking he
bi aslementdl, énthistembpdimentreresilient telemiente partigularlyen grinspressiod §Bing) foadentaliy bjasisg on
| 68theidelivetywmnitadatd tieetresppositnce. 10 The delivery device further conprises a
trigger nechanism 184 which is configured to be actuatable to cause the

@ct TRS haxSin® D cbRipriey R RibaRF Membdp Bl ¥ thil ehbddifent la Ry fiktrisal GHEAR, H%Gée febe1d fot gger
Tec gl S 1 o £ 90 Wik hqgl sr.&alhg ARphsU' S Bhe dleuiGiAIh t,hﬁ er?raer the
sub Betieena f?rw[) eh Bﬂtldnh(a 7@ S')n\?/ rcﬁélsgu 0 ﬁie Ed aﬁgrlp
press
o AP o gt é‘P""HE %ﬁ% ;5 B e psfeed LA
cau wid fﬂ'@“‘étﬂ'f‘ ion;pafly 1 theafposphiese, and,a secq: Rpsifjpp (as 4l t“tS‘?ﬁ’ ig Epreat(@e of a
ige the stplylpr membet B apd, e nopepiesd &9 H{ﬁ se'b%armeliy inTy¢alingrengagementeattbii sm
184ble%h$)?lP'§@!§ 12, in $his embpdiraent a tesilignticlementrpattioylarly 8e&mprasion springfos namisbiyi nent
di shiesiegithe nosepipeesliliteths iopeasposition. He tiisistiodinant thh biskieg eléiéht 11hdsatbiasibgdorce N a
fi r which liscsnkh asgto meditdin dre roaepiccé 101 tha bl positibr guti @Sufficient Wasthg (frg hasekn t O

pr eu%md @aNEdEtivéry Qhit 4 Bfopthe hev8pid@a 0fts BYBuk@enflP Risertediimthe ROHIIlF Rse20 tO the
dosed position. The |ocking menbers 186, 188 each include a detent 190, 192

at one, the inner, end thereof, which detents 190, 192 engage in the groove
170 in the piston 168 when the | ocking nmenbers | 86, 188 are in the | ocking
position. The |ocking members 186, 188 are pivotabl e about a respective

pi vot 194, 196 between the first, Bocking position (as illustrated in
Figures 9{a) and (b)) and a second rel ease position (as illustrated in
Figure 9(c)) in which the piston 168 is free to be driven under the action
of the brasrng 25 elenent 172 to the dosed posrtron The trigger nmechani sm

~ A




168 is free to be driven fromthe containing position to the dosed position
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nose

S

0 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) and (b)) in which a volume of a
substance is contained in the substance chamber 162 and a second, dosed position (as illustrated in Figure
9(c)) in which a metered dose of the substance has been expelled therefrom through the nozzie 154. The
piston 168 includes a peripheral groove 170, the purpose of which will be described in detail hereinbelow.

15  Indriving the piston 168 to the dosed position, the seal 166 at the aperture 164 in the substance chamber 162
is ruptured such as to provide for fluid communication between the nozzle 154 and the substance chamber
162, and, as the piston 168 is driven further, a metered dose of a substance is expelled from the substance
chamber 162 through the nozzle 86 to provide a metered aerosol spray from the delivery device.
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Figure 9(c)), whereby the locking members 186, 188 are released from the locking position and the piston
168 is free to be driven from the containing position to the dosed position under the action of the resilient
element 172. This actuation pressure cannot be achieved until the nosepiece 140 is sufficiently inserted in a
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25. The delivery device of claim 24, further including: an exhal ation
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air from the exhalation breath of a user other than through the nostril of the user when the nosepiece 140 is

not sufficiently inserted in a nostril of the user for effective operation of the delivery device, the pressure
35  which can be developed in the air chamber 134 in the housing 132 by the user is insufficient to actuate the

delivery device, as will be described in more detail hereinbelow. When the nosepiece 140 is sufficiently

inserted in a nostril of a user for effective operation of the delivery device, the exhaled air from the

exhalation breath of the user has no means of escape other than through the nostril of the user, and thereby

allows for actuation of the delivery device on generation of a predetermined actuation pressure within the air
40  chamber 134 in the housing 132.

In this embodiment the nozzle 154 further comprises a tubular needle 212 which extends into one end, in
this embodiment the forward end, of the substance chamber 162 and is in fluid communication with the
: delivery tube 158.
45
In this embodiment the substance supply unit 160 comprises, in place of the rupturable 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
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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 containing medicament, either as a suspension
or solution, to the nozzle 256.
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elemen partlcula.rly a compression spring, for biasing the delivery pump 266 in an actuating direction when
in the non-actuated position, and a loading member 270, in this embodiment first and second levers, for
15 loading the biasing element 268 such as to bias the delivery pump 266, when in the non-actuated position,
with an actuation force. The loading member 270 is movable between a first, rest position in which the
biasing element 268 is not loaded thereby, and a second, operative position in which the biasing element
268, when restrained by the delivery pump 266, loads the delivery pump 266 with the actuation force.

x

0 The delivery device further comprises a trigger mechanism 274 which is configured to be actuatable to
cause the actuation of the substance supply unit 264. In this embodiment the trigger mechanism 274 is
configured to be actuatable to cause actuation of the substance supply unit 264 on generation of a
predetermined pressure in the air chamber 234 in the 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

!5  generation of a predetermined flow rate through the mouthpiece 242. '

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

10 in Figures 11(a) to (c)) in which the first and second stop members 276, 278 act to prevent movement of 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
5 members 276, 278 such that pivoting of the arms 286, 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 delivery pump 266, such that
the delivery pump 266, when biased by the biasing element 268, is driven to the actuated position. In being
0  driven to the actuated position, a metered dose of a substance is delivered from the nozzle 256 as an aerosol

spray.

The trigger mechanism 274 further comprises a diaphragm 296, in this embodiment a resilient member,
which defines a part of the wall of the air chamber 234 in the housing 232. The diaphragm 296 is
5  configured such as, on generation of a predetermined actuation pressure within the air chamber 234 in the
housing 232, to be deflected such as to engage the other, distal ends of the arms 286, 288 and cause the same
to be pivoted to the release position. This actuation pressure cannot be achieved until the nosepiece 240 is
sufficiently inserted in a nostril of a user for effective operation of the delivery device, in which position the
escape of exhaled air from the exhalation breath of the user directly to the atmosphere is prevented. Whilst
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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 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

15  represents the flow-limiting region. A large fraction of aerosol particles with an aerodynamic diameter
exceeding 8 um are deposited in the nasal passageway, especially in the anteriormost region of the nasal
cavity, that is, the nasal valve. The nasal valve is framed by nasal cartilage and its cross-sectional area is the
smallest in the nasal cavity. Expansion of the anteriorly located constriction significantly improves the
deposition pattern by reducing the high deposition in the region of the constriction. By using the above-

20 described nosepiece, the nasal valve is expanded progressively with increasing resistance of a nasal airway,
that is, smaller dimension. Release of an aerosol through this expanded region enhances the aerosol
deposition in the nasal turbinates and meatus compared to a traditional spray {Majima 1998 ID:4047}.
Owing to the turbulence occurring at or immediately downstream of the nasal valve, a large fraction of drug
is deposited in that region. The anterior region in lined with squamous epithelium (skin) and is not the

25  target for topical or systemic drugs. By expanding the anterior nasal valve, which normally represents the
narrowest part and highest resistance of the nasal airway, the point of highest resistance is moved to a more
posterior region which is the target region to the present invention and is lined by mucosa.

Figures 12(a) to (d) illustrate an exhalation breath-actuated delivery device in accordance with an eleventh
30 embodiment of the present invention.

The delivery device of this embodiment is very similar to the delivery device of the above-described tenth
embodiment, and thus, in order to avoid unnecessary duplication of description, only the differences will be
described in detail, with like reference signs designating like parts
35
The delivery device of this embodiment differs from that of the above-described tenth 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
I0  gas flow separate from the exhalation breath of a subject is delivered to the chamber 234 in the housing 232,
and hence the nasal airway, in response to exhalation through the mouthpiece 242.

Operation of the delivery device is the same as for the above-described first embodimént, with a gas flow
being delivered to the chamber 234 in the housing 232, and hence a gas flow being developed in the nasal

}I5 airway, in response to exhalation through the mouthpiece 242.

Figures 13(a) to (c) illustrate an exhalation breath-actuated nasal delivery device in accordance with a
twelfth embodiment of the present invention.
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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 the tubular

member 19,

20  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 developed, actuation is achieved on the
development of a predetermined actuation pressure in the chamber 20 of the tubular member 19.

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

Notably, it will be understood that features of ones of the embodiments can be employed in others of the
embodiments. By way of one example, the above-described sixth embodiment could be modified to include
30  the trigger mechanism 30 of the above-described fifth embodiment.

In other embodiments, typically for very expensive and/or potent drugs with potential side-effects, for
example, Morphine and Insulin, the above-described devices can be modified to include an electronic
controller. This allows even more precise control over the dosing. .For particular purposes, it is possible to

35 monitor the concentration of the air escaping from the contralateral nostril of an inert test substance released
prior to an active drug to determine and/optimize the dosing accordingly. Such an electronic controller can
also record when the dose was taken and the amount of the delivered dose. 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 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
15  delivery pumps, powder delivery units, pMDIs and nebulizers, with or without a spacer attached.
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‘ 9 Mo 9B@rhe 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 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:
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 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 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 §, further including:
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.

7. The delivery device of claim 3, wherein the delivery prevention mechanism comprises a vent which
is openable to vent the gas flow from the flow path, and thereby prevent the delivery of the gas flow
to the nosepiece, until the nosepiece is properly fitted to the nostril of the subject.

8. The delivery device of claim 7, further including:
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.

9. The delivery device of claim 8, further including:
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.

10. The delivery device of claim 8 or 9, wherein the other member comprises the nosepiece.
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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 to 15, wherein the inner member comprises a tubular
member.

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.

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 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.

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 predeterminable application force has been
applied to the delivery device in fitting the nosepiece to a nostril of the subject.

20. The delivery device of claim 19, further including: .
' a biasing element for transferring the application force to the nosepiece.

21 The delivery device of any of claims 3 to 20, further including:
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.

22. The delivery 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 nosepiece and the gas supply unit, whereby a gas flow
from the gas supply unit is delivered through the flow path.
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28. The delivery device of any of claims 25 to 27, wherein the trigger mechanism is configured to

actuate the substance supply unit at a predeterminable pressure.

29. The delivery 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.

30. The delivery device of any of claims 25 to 27, wherein the trigger mechanism is configured to
actuate the substance supply unit at one or both of a predeterminable pressure and a predeterminable
flow rate.

3L The delivery device of any of claims 1 to 30, wherein the substance supply unit 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.

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.

35. The delivery device of claim 34, wherein the dosing unit comprises a liquid pump unit for supplying
a liquid aerosol.
36. The delivery device of claim 34, wherein the dosing unit comprises a powder pump unit for

supplying a powder aerosol.



| " H#SUR' () *+, - ./ 0123456789: ; <=>?@A

WO 02/068030 PCT/IB02/01546

37.

38.

39.

40.

4].

42.

43.

44,

45.

The delivery device of claim 31, wherein the dosing unit comprises a powder delivery unit for
delivering a powder aerosol.

A nasal delivery device for delivering a substance to a nasal cavity of a subject, including;

a nosepiece for fitting to a nostril of a subject; and

a substance supply unit for supplying a substance, the substance supply unit including a trigger
mechanism for actuating the same at one or both of a predeterminable pressure and a
predeterminable flow rate. '

The delivery device of claim 38, wherein the trigger mechanism is configured to actuate the
substance supply unit at a predeterminable pressure.

The delivery device of claim 38 or 39, wherein the trigger mechanism is configured to actuate the
substance supply unit at a predeterminable flow rate.

A nasal delivery device for delivering a substance to a nasal cavity of a subject, including:

a nosepiece for fitting to a nostril of a subject; and

a flow path fluidly connected to the nosepiece;

wherein the nosepiece is configured to expand on generation of a pressure in the flow path to seal
with a nostril of the subject.

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 subject.

The delivery device of claim 42, wherein the at least part of the outer surface of the nosepiece is a
resilient element.

The delivery device of claim 42 or 43, wherein the at least part of the inner surface of the nosepiece
is a resilient element.

A nasal delivery device for delivering at least 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.



