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PCT/ 1 BOO/ 00273 The present invention relates to a delivery device for and
a nmet hod of delivering a substance, in particular one of a_ljquj S a
suspensi oXOYPSY¥3t uti on, or a powder containing a medi caneanFlrgEé)OZ@? ly a
t opi cal pharmaceutical, a cleansing ageni, or an irrigating agent, as a
l'iquid, preferably conbined with a cleansing agent, to the nasal airway of

a subject. In particular, the present invention relates to i of
nmedi cament to and the irrigatiNASAL DELIVERY DBVIEE, t he am “ mmmMm
. 4

of nasopharynx, the paranasal sinus ostia, the tubal ostia of t audi tory
tubes, the sinus tubes, the auditory tubes, the tynpanic cavities and the
par anasal siThe $e&entReivertidmneeldtes fd §W@eBvery deRRenfof ahd @i méfd bfcelvErises t he
two nasal cavities separated by the .na_sa?, septum which airway 1 includes
nuner ous ostubstanse,ci particwlar pae ol lnuidi ase spersiah angokukienst obal pwsdeara 5,

ol factory cells. and is, ,ined b thﬁ nasal mflcosa. The nasal .airway 1 can
communi cht e ARERITERIRAARER, Hinecilly A labigplhapnisepycal, AQRMMSIE 48536, A viay
11, with t hﬁri@ﬁtﬁgéf a%aent,vzﬁya fqhe] pefrdbiy %bﬁsfﬁfea%ﬂpmeahﬁag laO&ht Wot fhe tASal

anterior regio he nasopharynx 7 and the oral cavity 9 by opening and
cl osi ng of ahwaprofphaubjeddealn patiowtead 3he Présentv sivamickG relaths ¢d thes delfiveen of

referred to as,the soft late, .is illustrated in solid line.in the closed
posi tion, agleib"ﬁf”&}%do b?‘Pdgrt@?/i‘H?Hﬁ"&O% %Tg,tlgeaiqqsagogyup?% ‘g? ALHU Fe819MTor al
cavity 9, s i 2 o ] Jok Vih9,cir@nd i n
dashed i neﬂlg%p'? ﬁrgﬂ g’g'é‘ﬁ\f’ggél?%l gfrf]lpgkl)'ﬁt?adr’ g&a{rdggﬁgﬂe &r{ggzlgﬁ(?{é)rﬁgﬁqe%’ntggv%l ch
requi r eld r eaibeethe addiorg tubks,chatynipanie dagitiesssd the phtaansmhtinoses. speci fically
rhinitis, which can be allergic or non-allergic and is often associ ated
with infection and prevents normal nasal function. By way of exanple,

allergic an P L.C1 | I i : i |y
ot oot ber nhSrerane heredls”hy B hERTRENET) Shmbilfes 105 fre MAMENIGEIHBATY Y,
erectile ti sismeBalodeptung widsiahiraayn¢ hrcludedluhiBbdusasstia,sstich aé therpagdnavd tsariug
mucus, sneezing_and itching being the nost comobn synptons. As will be

under st ood, OffiApnd thsdakal oskia 9, &y edls and by linpdrhyi e aasal pueesst ddegasal
breat hi ng, | ﬁ%ﬂg rlgcehoco%ﬂx%hﬁgt AP B eff&%oghm ?aﬁ]%eoraf/\(?é\fi | 19hY thd Mver

i nci dence of Suth & ergic and non-al lergic’in lanmmatory diseases 1Is

i ncreasi ng. afdwagn 1, withéhORdsall Sirkay?1 Beihg liBREk DR Dniaatatibandith trrmtérivel ude
nasal polyps which arise fromthe paranasal sinuses, hypertrophic adenoids,
secretory of¢gipR ofethe Rasepbanyexd] apddhe ordl ¢avilice @y aeaing YWl clopingef the
treatnment of certai ordl t.LiQNSy, t.opkcal ] D I .
medi cament s °5° pﬁlg})%gg?lg’r% a ég gg% %'li:lgﬁll la?l’ Hﬁ%@%’tﬁ?ﬁeﬁ%{% a%t%ﬁu%%dsfgﬂ?lgtfet Ke

pri me pat holipgsu@edd @akdlimnline Shiahe atosed goktioh] AY aclieved bg\proddingsalcertain
congestion. Indeed, topical admnistration is_ advant ageous in mnimsing

t he pos2fbl @ositiye Pesspwetn thyr oral eavityi % suelhpnachiovad ioprexhnption: Hixeyghsthepzal ar e

comonl y t°Q£9ﬁ§%Xuﬂﬁ%h&ﬁk@%ng??%EQ§e9§&ﬁ@8§Stants’ anti hi stam nes,
cronogl ycat €S, “st’eroi ds and anti brotrcs. There are now an increasing
nunber of adults and children who rely on pharnaceuticals to relieve
synpt ons associ ated with nasal conditions. At present, anpng the known

ant i - i nf | amidteos are phanyrmasa wonditipes whispirequiredtreatroends Ongvsaich eenditiemisrnasad have

an effect on pasal ,.congest.i gn. ,Tapi cal. decongest ant s have,al so en 15
Slggest ed 1 GPAREifH AFs o N D! WRISH GBS BF GUETEHh A Op ERNSHER: nif = ofieh
hyper tr oghi Gsartena dstheitctbh At oré®RatChGHNAl Ahéd ifindiREAl aBYSHdYdof ORingRb,
decongestants, steroids and anti-mcrobial agents, although sonmewhat

cont r over si allergiaandhemwalbergic ipflapustoh ofthe mhsal airwap campyipically stfastriietweent i on

f ph tj I dto,t t t | t | i t f
it Pammat 1 o0 erad B PG Biihoral heSdraSupneins hree eiioise o Bl
sinuses and Jolflaha‘é“féurfrﬁclft%nf sR8&ion St »dia_e#qfamdsbgn&%in?vaﬁam&ingnﬁfihgaseemo& the

irrigation of the nasal nmucosa with Iiquids, 1n particular saline
sol uti ons, inmooarsyThgtomsadtsi witidbd undeestonde npsal torgdestsoraimtpedecnashl bnegthirms

well as to inprove the cocgi.liary, activity of the pasal nu a.. These
30 arrrlrc)l promotes oral breat 1ng,?ea¥hng to snorlr)xlg and sleep 1stux%ance. C\?’%m’ymg y, the

incidence of such allergic and non-allergic inflammatory diseases is increasing. Other
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25 solutions can be used in conbination with active pharmaceuti cal s.
Furt hernore, nedicanents are now i ncreasingly systemcally delivered
t hrough t Aasg, pathway, the nasal pathway offering a gogéragpdévzss ration .
route for the system c delivery of pharmaceuticals, such as hornones, for

exanpl e oxytocin, and anti 30 migrai ne c@dnpositions, as the high blood flow
and | arge surface area of the nasal nucosa advantageously provides for )
rapi d system c_uptake. WD 00/51672 3 PCT/|B00/ 00273 A variety of delivery
syst ens havaassbesondiipas oigelide onasal ipebips swhishaatees fram tthe paraeasakisingssss of

ech camont - PORTAPATR ol sreBHCEk oBRb bl PR HRERF ahd Bduhd ARElEr, Py s

of subjects. However, the distribution of the delivered substance, in
particular to the posterior region of the nasal airway, is less than ideal,
especi al | y imthereeatraens of gértain giesah cenditionss thectopicalaasministratioruef ingdicamipits poor
distribution is_often further exacerbated by a subject inhgli.ng through the
nasal | 10° af MRS r R 3¢ AR D tmuisd s T pRTs PR RHERE 1t o
deliver thegsdpbad aNGRatty bNEIROMCHRAsA carRHRM. Olndeb® WpRAl adthini@atioh Ndeed,
an amount of the substance can be drawn into the lungs or swallowed in each
delivery, whdcintageod itbanipimisingntitei possiblpaalti effedte of udyjstentis adininiseation.

medi canment | qd? pot ent Qhar maceutilcal,.s ch,as a,st e(ugi d, which has to be
admi ni st er e aelsaRt PR 4T SRR BniopicAL shixgref influde AesPhsesnRecnid 15
agai nst t heynasahes eRINEPIMALS 168 URE Giiiatlsy | ead to localised

deposi tion. hFurt h%s'rs’, t he )vrr%cehhni calS act?ﬂcljr%aigf the delivery mechani smof the
spray bddtl es can cause irritation and bl eedi ng. GB-A-408856 di scl oses a
delivery deyjice, which in one node of use, .apparently 20 allo for the
delivery of IPGS SEDaR e MCHAYNE BHRPH| ﬁ’ifn@‘?"ra’r%dial%%nﬁlﬂ drF’l‘thﬁge?&écP’i‘ve
ones of the pasal [l d-eS1:08 i i | i ice .SeS a
chanber conf gl ni ﬁaﬁgc\égpﬂgnlglelg‘éea%@g[tg ié’gc%fms?%ﬁ%‘gé‘? @alﬁéésﬁ{ ,¥Orgﬁe{n%lﬁf h%?gﬂgéegeﬁte
connect ed t amibhg thbakivevn ant-ifflansiatend phetacdutivatse bpicals sternide diaedl Heen t he

chanber. In one node of use, the nputhpiece is.taken in the nouth of a
subj ect and shown i Says gt etfeqtian pagal ¢angestipn, ckopical jdgeongggtants thaygalspdeen | s

of the subj xhal aL| nmo ' e . flows
entrai ning oeiesBlCicp e EHALAY, bl et 1O by RHaERR BB | 02

subj ect. |t adénoidy artlechtonib Guareery ofitisvrictiasusiie topihal delewvpestanty utedoitisiaad i on
properly in this npde 30 of use, since, as is now understood, the vel um of

the subj ect apdumigrobiabsagents. @lthoyeh soReWhardsesiad haspelsp| hesyi proppacd.

Further, the topical administration of pharmaceuticals has been used to treat or at least

relieve symptoms of inflammation in the anterior region of the nasopharynx, the

20  paranasal sinuses and the auditory tubes.

Aside from the delivery of medicaments, the irrigation of the nasal mucosa with
liquids, in particular saline solutions, is commonly practised to remove particles and
secretions, as well as to improve the mucociliary activity of the nasal mucosa. These

25  solutions can be used in combination with active pharmaceuticals.

Furthermore, medicaments are now increasingly systemically delivered through the
nasal pathway, the nasal pathway offering a good administration route for the systemic
delivery of pharmaceuticals, such as hormones, for example oxytocin, and anti-
30 migraine compositions, as the high blood flow and large surface area of the nasal

mucosa advantageously provides for rapid systemic uptake.



through his or her nouth and hence cl ose the nasal airway, thereby
preventing any significant air flow into the nasal cavities. WO A-98/ 53869
di scl osesyg ofeidryery device for delivering a powder contai IPCTgBE0/69273

medi canment to the nasal nucosa in one of_the nasal cavities of a subject.
This device conprises a tubul ar section %hich contains a netered dose of
powder ed nedi canent. In use, the ends of the tubular section are
respectively located in the nostril of one of the nasal cavities and the
nmout h of a subject, and on exhal ation by the subject through his or her
mout h the exhalief &f delRBl fisiimst DS RRYCIRE rpé@%%neai subBEn&R! tb R Sadall® 10
sane into the oné nasal cavity, wth the exhal ed air backflow ng out of the
one nostri | aiswgysnd saljects.ubul ar section. I n one enbodi nent the tubular
section includes a flexible portion upstream of the dose of powdered

medi cament. The provision of this flexible portion allows the subject to
close 1he tebilatioRfiEt IsfPayabotfleP Bhil pHBSLEERT AelibliCa TRENEARERlcontitfily ¢ NaL
on release 0 eX| e portion during exhalation, PBHS o%t

expl osi ve aliquifl boun &ngatmginqngd toetite masab airwags sfcdubjeetse Howuver, tllmed@umbuﬁas al
cavity. In another enbodiment the end of the tubular section |ocated in the

nostril canchidesglipaad substance.tig nagicatas te e pegteriosregien of dhe nasabaipyay.tis on i n
e nost i1 ouil G igld il e B5BPS] HoAbR! oG BRUSEH SBRaTRAL O

n - construction,
t he oper ati psorafisttibeticieisi sfeensfurther @b@ﬁérba@a r@ymbja:tflﬂlﬁalin@echﬂfu@ﬂ&hé W&sal

del i ve:%hof substances, in particular one of a liquid or powder containing
medi cankéht , airway éeringodaliveryo s tseg‘te@rpr@ﬂcnb% magatteraptrwhvgr the substatice &mrent

0L ALt SR BB AR oL A o 0

respective @@sh'into th2Slunkd br E\hﬁldiifd@lsﬁxdedéﬁscieﬁﬁlb@r Whﬂﬂx‘ whla)fbetﬂ?@bléﬁiﬁﬁ@@ﬁ ve
nasal cavity acting as a Eressure refl ecting surface which causes the

exhal ed ai rpacdidtde lkhbjests dtitheomedisamentels ropetent phpemeeautiosle sucideyaatarbid,
EAERA S BT R S N e e
cavitiegs ifg an%t@l%na@@%{»mne wWHCHPE lﬁfa%s@abwfehawmaﬁm $p0ifioh. edrther
bi-directional air hrough the 30 nasal cavities which has been found
necessary ttiledmleclmmcah astiis todirtbe defivenyt ingehapisno afhtse posaye botiles reagi eawsef t he
nasal ai rvva%/ ggl 672 5 PCT/ 1 B00/ 00273 For any substance to be

del i vered effiRUOP@BIP!I€ENEhe nasal airway, it is highly desirable that the
adm nistration is efficient and sinple. However, there can be problens in

attenpting to achieve this goal. In particular, the pathological changes
observed wi GiB-B8-418856 dlmicm:snmdelwu:ryrdkeicadwhithsmr and arodof ofs uérs tappersily such

as |iqujids or ers ar 0 the terior. region .of the
asal "=t va gt fe SR o Rapyp R o et ae Feptgued ol eitaase, ' ae
a Conseque”i%ﬂesoéf ME%&%Q[”PAMSQ&OH%@&P“ Thi@edéi‘i%&f OHEv%e' éodclj}Brlfs%s Rasipaer ' N

t he nasal airway;, these passages one parti al Iy occl ude hen t he nasal
mucosa i s i néitaimag ansbongegpastadd witlkimeditdmeendi 8t mbbthpieos cwhneadeal (talthﬁo

har maceuticals to t nasal difficult. is.thys a almof t

Br esent i nvERATbSS ape'}ﬁﬁfomdo%@cam{j@?ﬁ%mgﬁv GRBPEE 1Sy olth R Tode of
achi evi ng a,(Dhfe ﬁﬁht@‘?éc@{s ticeh %Ex@uﬂh&% lsﬂiB ARl Re ﬁUngie%E!sCﬁ ted jnto
especi al ly tobl ca ceutlc I'n the nas alrvva rtlcu y the

posterip§ r e@pecnmfonbshef thaaastrilkofahe subysct,and onmxb@lamormhkcarghtthemuﬂ@recer

regi on of the nasopharynx where the adenoid and tubal ostia are |ocated.
separate air flows entraining medicament are apparently driven into the nasal cavities

of the subject.

It is not seen, however, how this delivery device could function properly in this mode

30  of use, since, as is now understood, the velum of the subject would close on exhalation



Accordingly, the present invention provides a delivery device for
delivering a substance to the nasal airway of a subject, conprising:. a

cl osure uryd odifig7causi ng the 20 cl osure of the oropharyngeapcwnplodionas the
subject; and a delivery unit for delivering a gas flow entraining a

substance to one of the nostrils of the subject at such a driving pressure
as to flow around the posterior margin of the nasal septum and out of the

ot her nostri| of the subject, wherein the delivery unit caonprises. a
nosepi ece gh it QF &F 51?“811?@16@%%%}& 25 4iFreyy Reredyonyeventing e

delivered t i%[{}ﬁc%@gir%%-r td theRdsaAeaRtisgal i ng nenber for sealing the one
ou

nostril tot et such as in use to prevent the escape of the gas fl ow
t hrough the one nostril. 1n one enbodi ment the substance conprises a dry
powder. 30 In anot her enbodi nent the substance conprises liquid draoplets.
WO 00/ 51672 WO&T98/ BHePodisdigsas, & deliygsy ydeviagefop efivenng aj pasvder Copaiing on of
t he subst.ance i. ,NCl I f " . kn,one
embod mert (e el M e e o BRGOE U naBl Sbinies bEp A SRR

treatnent 5 @mpiseas abbutandtiidPWhichitoatapised fleteesl eseadipdaidtreddnfediadméiit! €
size distribution of the substance can include a smaller fraction of |arger

particles, tlppiseathegninof the tubiHeresegtiom prsunespeotivaly d®ajsdh in dhgingstnk ef ensl ¢f i n
t he range of_ about 20.to m_ l.n ot her enbqdi nents .th ubst an can be a
cl eansi ng agtgﬁp_,asallgavénf)so%@gpg ouh ?f(t}f ﬂ%ﬁc r dmceixgl_gl%g% Y esu:%f’éﬁ“%‘f%y,
or a |iquid hiyal Gbr ARMthPhelfekhabl ¥irC@magisthe peivEars indiicafnt and QBlivdr ki@at i ng
the nasal airway. By way of exanple, the delivery device could be used to

adni ni stlér ssahierigtogthe onbioasat oavity v the exhadednais backalomivg/outef tkeronenostril
particles and secretions, in ticular fromth sterior. regi on_of. t he
nasal i rwayiro G Paua eyl ol o bodynPtl he RubiaR pdisinf S Afblec o
research purpEg&Supdiitam ATRE @bdeSSt pbvdedAOHLATBRert NThRRESVIGHE 0B tHEE flexible

di stribution of the cleansing or irrigating agents can include a fraction
of | arger papartict @lpwpahe isubjeetr foycliope tled aitbiuéan seotiarhet pephetnipdicamcof the of

the particles.,The present invention SO, provi d a net hod of | i.vering a
subst ance t GrdigeteBaocbgha Pldgice of e Ges HekBlr,Pordphaiine cxpipione 1
seal i ng 18ne GbrtXpidRR2 ¢ NEwntrBinfiPmBaitahOntad dekdr&d it 1R SIR! AT savipi t
such as to prevent the escape of a gas flow through the one nostril;

cl osi ng t he lor opither yengwdimend| theneod af the suihijlaressctiomhatatéd| invibe inogtrd a@asbef | ow
entraining a,substance throygh the outlet. at such.a pressure a o fl.ow
Sround the FHEPET Iogh fajogria 16 MPHEr TR indrabtHoarn Eo! VRED llngs for
nostril of tt‘ﬂ@die‘ Rl of tRSpdWQEEme iR At bR thé ?%a?ﬂnﬁédé&? of the velumis

achi eved direct by the use of an instrunent for pressing against the
velumto close the same or a bung for tenporarily closing the opening

e e e B oS S G bl A
preferred e c r&tI%Sy the
does not provide for the effective delivery of substances, in particular one of a liquid or
powder containing medicament, to the posterior region of the nasal airway, since
medicament is delivered separately to each of the nasal cavities and the air flow into
and out of each nasal cavity is through the same opening, namely the respective nostril,
25  with the closed posterior region of the respective nasal cavity acting as a pressure
reflecting surface which causes the exhaled air to backflow out of the one nostril
before ever adequately reaching the posterior region of the respective nasal cavity.
Further, in providing a short explosive burst of air flow into one of the nasal cavities, it
1s not possible to achieve a sustained and controlled bi-directional air flow through the
30  nasal cavities which has been found necessary to deliver a substance effectively to the

posterior region of the nasal airway.



creation of a positive pressure in the oral cavity, or nore correctly a
positive pressure WO 00/ 51672 PCT/ 1 B00/ 00273 7 differential between the
oral caviywpoaBts7ehe nasal airway, such as achi eved on exhalpetiiB00/00273
Preferably, the velumis closed sinultaneously with the onset of the
delivery of the 5 substance to the nasal Sairway. In a preferred enbodi ment
cl osure of the velumis achieved automatically by the subject exhaling
against a flow resistor, which flow resistor nay be operably connected to a
tubul ar section held between the |lips of the subject. The flow resistor can
be 10 confi i i { - | I tisve: ares |t
nas beon cst b s A Pal 1 Gl diecfiven T IR @68 R, |t Bieh Pacae |
and parti cultlsat|tie admittisttation i efficienteandpgmpid. nifosyeveranhdre camdiel problehiseived by
a subject and that and. a fa&lrl y constant air flow can 1bcﬂe; mai nt ai ned for up
t

to 20 second@HeHBiRh 3ficyR thisoak Iy pagfiulare theppathalegiea é%&eﬁéhgﬁeri’%fb%@s, idt
Lo . - L ! J
for o pes ogest hAfaBhddh S Wafbisriah bY Skeehef b 1RMSG: ARUALS' "

enabl e the stdigt partieulaly Rethetposiefiof Rgldde e fashEATBY#y AR the podteridiemarasd|
airway. 20 In one enbodinent the air flow of exhal ation by a subject is

used to powef the pewhalpetriofhi et aper sensequrace gb shasemplekt gromelip| efntheof
air and delivers t. L sper S i
Preferably, n?ﬁgw%gﬁ}é%%sr%nggeﬁg%e ﬁja?

98 5he’) étance H_lnto the n

| ai
e, I pssteee ER TR B s vdsso
into the naslendhe ahdahvaducaéd Rrinfliv@ed ahd GbhRSteBeRAkiGE ABE disGibusiondfttepiesus| y
wth velumclosure. In this respect, it will be understood that

bi - di r ed®i omhprofdcewicatrtotlbhnashkairvayadifficalti ti es is possible only when the
velumis closed and that any substance delivered prior to closure of the
vel um woul d undesirably be delivered to the lower airway or the gut. 30

Preferably, [fdehiseineAmeorhe pR8erk HFEhADE & {)/\%R/Rletar&li’@&%'adev&ierfw@%d #mlefHoager ed
by the air flow created on exhal ati on. 00/ 51672
of achieving a more optimally distributed deposition of a substance, especially topical
pharmaceuticals, in the nasal airway, particularly the posterior region of the nasal
15 airway, and in particular the anterior region of the nasopharynx where the adenoid and

tubal ostia are located.

Accordingly, the present invention provides a delivery device for delivering a
substance to the nasal airway of a subject, comprising: a closure unit for causing the
20  closure of the oropharyngeal velum of the subject; and a delivery unit for delivering a
gas flow entraining a substance to one of the nostrils of the subject at such a driving
pressure as to flow around the posterior margin of the nasal septum and out of the
other nostril of the subject, wherein the delivery unit comprises a nosepiece which
includes an outlet through which the gas flow is in use delivered to the one nostril and
25  a sealing member for sealing the one nostril to the outlet such as in use to prevent the

escape of the gas flow through the one nostril.
In one embodiment the substance comprises a dry powder.

30  In another embodiment the substance comprises liquid droplets.



8 PCT/1B00/ 00273 . In a preferred enbodi nent a pressure-sensitive valve is
utilised to trigger rel ease of the substance when a predetermned flow rate
has been deyslqpsd. It should be understood that control ofpdfifzghh@dsrate”
of the gas 1n I'ch the substance is delivered is 5 inportant, as this flow
rate, along with the particle size distribution of the substance, are the
significant factors determning the particle deposition efficiency. In a
preferred enbodi nent the pressure-sensitive valve is not opened until the
subj ect has Fusfasetly.rfbe partislecties disiribydan of dvw substancesisPringipale iv thesaagewen
the flow rateq?d{g[gs (fro bel ow the predetermined flowrate so as to stop the
delivery of R LI BRce. In a preferred enbodiment, where medicament is
delivered in a driving gas, one or both of the timng and duration of the
opening of the pressure-sensitive valve and the dose rel eased are carefully
controll ed tln cesmbtedomatt dimdsnbsiasedcattsagemedisamantopatientbdy forghe treativene t he

substance is rel eased |.nto chanber . an .gas flow,. jn.one enbqdi t the
cxhal at 1 on (PGRSEL cppdiPedn fTPIRAEE EMPRGIT AR, higbticls Wk GFERaton 81 Bk ( he
substance, thgsdald VAT heRidethEnlRS tfd-Q¥h %?rl'ar?@r Pied18098dchi18 il Hﬁgaﬁé}:eofz\as al

airway as this prolonged flushing does not erfect the delivered dose.
mechani cal 24bodeV0 te3 ppmeaetipioferably anttle chige o€ alsdue 28106 BOgm. pr essuri sed air
or simlar, nay be used to provide the driving gas. Regardl ess of the
system enpl oyed, the flow characteristics can be optimsed to inprove the

depostt o0 o 5 SRS PSSR ST AT enp IS DBk 7 22

abrupt onset WhiTeh e W I"'exes. Pref

met er ed ©@osecl@fnsidgahé Hixat APRSY, 108 a tigBIRACHHRM thilt Sreferdly Lorhin a_(HI'@iﬁbiﬂE aBdnt@
dosi ng mechani sm This dosing nmechani smcan be constructed in such a way as
to al | ow f orfoa imggadagthemasd asavayt Byhway abetammde therfelivegy deiied cqudd bayeedn | |

better enablg the 30 su ance to .entragjned by.the qgas flow and thereby
o ove del | et PR T Te A ot caBigh 1 Jh BT hiredy ooy HoRies, O 01 %

in the contralcakiehd!in pagitula &6t the posidfloP Sdpbdkbdt2th® nkéal /alrRAY/ WRIZK Jedultir
preferred enbodi nent the exhalation air flow devel oped by the subject,

whi ch cl osessaliteony epuleh berapelyerss ferh diagaesticl envréssarchnpurppsesngIn e prftrsedance

and pr ovigl g0 by iy SEhbENahe bRl & 62LANR oM bRATARL 8501
include a fraction of larger particles, particularly in relation to the mechanical action of

the particles.

The present invention also provides a method of delivering a substance to the nasal
20  airway of a subject, comprising the steps of: sealing one of the nostrils of a subject to
an outlet of a delivery unit such as to prevent the escape of a gas flow through the one
nostril; closing the oropharyngeal velum of the subject; and delivering a gas flow
entraining a substance through the outlet at such a pressure as to flow around the
posterior margin of the nasal septum and out of the other nostril of the subject.
25
In one embodiment the closure of the velum is achieved directly by the use of an
instrument for pressing against the velum to close the same or a bung for temporarily

closing the opening behind the velum between the nasal airway and the oral cavity.

30 In a preferred embodiment the closure of the velum is achieved indirectly by the

creation of a positive pressure in the oral cavity, or more correctly a positive pressure



5 flow need not be devel oped. Preferably, the nosepiece is configured to
extend about 1 cminto the one nasal cavity so as to expand the val ve
region, awdcesignr! ocated about 2 to 3 cmwi thin a nasal cavedyiBsoeR3i s
usually the flow limting region, and reduce the resistance which nay be
high 10 in the case of nasal inflammatior. The shape of the nosepi ece can
be tailored to suit specific needs. For exanple, the internal shape of the
nosepi ece may_be Qptjim sed to pronote turbul ence and achi eve a re_opti nal
i sper i on GHEPIREIE, BEeRt ehe (FairavinG B D charaly FITHery J6cth 4 | SHHEVER (41 ng
nasal olive,. .65, can aid the creation of a suitable physiological gas
flow The olive may be detachable such as to allow for other olives of the
same or different dinensions to be fitted. In the case of severe nasal

obstruction,_a_nasal olive ¢an, be introduced into the other nostril to
reduce resi eraﬁe%?vzdharYGI%& Fhosed empultappaualyr with thy gpset &% the Aelivreaf dove,

a gas flgw OJuthBn &85khe A “ﬂ;‘,[,a;,s per mnute can easily be achieved by the
del i very device. By provi i ng a sufficiently high gas flow, all parts, or

at least a larger part, of the conplex nasal airway can be penetrated by
t he substance. In one 25 enbodi nent the delivery device can include an
i ndi cator fon ¢ maefemed smbodisnen phosurri ef dhe wvalmy as aghieved Fyemdiieatlysby ke of

t he posterior,pass and.opery hehi nd, t nasal. sept um are, al npst al ways
| argor t han PREEE SR Rg M bR Al Re B oV o RV T BER RGtadl 15 e

30 cases of woimplbRlEL seEGdrlhtlabedlednn@edifis! &ft theatbietl. trRatflow fesPtESEA 6 | N
the posterior region of the nasal airway wll approach the positive

pressur dli n qoméigared|to peovide,the rrguirc\mIGEIrBIBARIVBETESSBEO/ 00273 10 j eopar di se
the velumclosure. In the case of severe obstruction, insertion of the
nosepi ece in the occluded nostril may reduce the resistance and all ow

successful fitusRi Ben estA¥lisREd Rt NGwT laushed abhg Nagabo ditredeyer! MiARE and
direction, the sanme procedure can be repeated fromthe other nostril. In

this way botparnadaly azont 8itedS ditres permigates dan be ¢rsily achiewdtbyonsibjethasd thet a
uni que feature of.this device. Thi g enmhodi secures an,i nproyed
Gt but ;o Y STiSBRL HE Soperaaite TRARRLGHOF e AL reonir HBndinh anithe
particulgr tgod h@tequf% %!lsllne rtreﬁ@xg.%n? ?e@i‘@b% hy lséi_nﬂio?tﬁht%htt a Et@blﬁ% Ef H3aE 1y

current techniques. n a preferre nbodi ment, where the substance s in
solid form kighHlossrate pomeietaingdfona pefiod bea feyasecheds ppifagelyt 3 to 19 ghonds,
hum dity repres%nts a ino | em for adm nistrati %n of the solid.

in order to endble the substance to penetrate to the more remote parts of the nasal

airway.

20 In one embodiment the air flow of exhalation by a subject is used to power a
mechanism which disperses the substance into a volume of air and delivers that

dispersed substance into the nasal airway.

Preferably, the mechanism is so arranged that the substance is delivered into the nasal
25  airway after the velum has been closed or simultaneously with velum closure. In this
respect, it will be understood that bi-directional flow through the nasal cavities is
possible only when the velum is closed and that any substance delivered prior to

closure of the velum would undesirably be delivered to the lower airway or the gut.

30  Preferably, the release of the substance into the nasal airway is triggered by the air flow

created on exhalation.



15 The substance can be a single conpound or a m xture of conpounds, which
conpounds can be in any suitable form such as a powder form a solution,
Or a suspgRyhd¥ierz'Ne substance can be any suitabl e substanoeci/moodedrs very )
to a human or 1 n sone cases 20 an animal. The substance nmay be for delivery
for action in any part of the nasal airwa, or in any of the surrounding
ti ssues or organs. Also, the substance may be for delivery for action in a
region renote fromthe nasal airway. Preferably, the substance is for
delivery for subsequent action in any part of the nasal 25 airway, or in

any of the i ﬁrgﬁﬂg?%gﬂ:'toﬁﬁéﬂvﬁ 8ﬁa¥es8&r9%§§ﬁiti%§\?ah§euﬂ%Eiﬂ?&afﬁogﬁége{}g‘\élg?s% of the

beneficial ne can ude a di agnos

therapeutic gfbk@fte whedr @ppieti@eimige®fice rateaMds dbeeh edsveioped.ef freehodd che as
the renoval of particles, crusts, secretions, debris, etc. Preferably, the

subst ance haendgrstepd thatropirat efthe flpwaate of thymagdn whehzha substancs Botsligered 3s

Pref erably, the supstance is phar maceutical.., The a ceuthcal, can be
i xeq v 1 R et 2o S dowsly BRNET, i Rtisl iR ARG Rpostaite
Preferably, iBehddigdiiBaR ¥Actsrs detefmin®iy the BatticRAlefBAtioéffiRtMcRne or nore of

t he above 5 nentioned conditions. By way of exanple, the pharnmaceutical may

be for the treatnent of any allergic and non-allergic inflammatory di sease.
Typi cal pharjmaceut.i cals for administration.include, but are n limted to,
oo s ank® Aretir s The poresiP ey el gl ool RAL i PhiseS
anti -i nf| aMBdQh ¥inththeANASERGEHih&PNSw raR! dnd GHIRIdIdR0WhehaRd AbVARRIBPDL €r S
such as oxytocin, and anti m graine pharnaceuticals. By achieving a nore
opti mal Idel i bdow the predeteimived floweate se anfo sthetherdelesry of theesnbstancei npr oves t he

effect of topical pharmaceuticals in the treatnent of upper airway 15
pat hol ogi es, such as hypertrophic adenoids and chronic sectretory otitis

e L R e o R o R T R
cont ai ni ng obdth ofithhembg ar@idduFiteondefthe epeding b€ ther mesnte-sensiéine ivalve ead the
tailored to Sgsietrelga?srea ia?eucl.a%ful?}(la gc()jnstr'olllég Eo ensure a standardised dosage.
15
In one embodiment, where the substance is released into a chamber and a gas flow, in
one embodiment the exhalation flow, is provided to induce the mixing of a metered
dose of the substance, the delivery of the gas flow can be prolonged to flush the nasal
airway as this prolonged flushing does not effect the delivered dose. A mechanical
20  device powered by a hand-chargeable spring, pressurised air or similar, may be used to

provide the driving gas.

Regardless of the system employed, the flow characteristics can be optimised to -
improve the deposition of the substance and the comfort factor, such as to avoid an

25  abrupt onset which is likely to induce withdrawal reflexes.

Preferably, a metered dose of the substance is dispensed into a delivery chamber by a
dosing mechanism. This dosing mechanism can be constructed in such a way as to
allow for a gradual release of the substance. This gradual release will better enable the
30  substance to be entrained by the gas flow and thereby improve delivery to all ventilated

parts of the nasal airway, in particular in the contralateral nasal cavity.



exanpl e, balloons or pop-up figures can easily be integrated to provide a
sem quantitaive indication of the flowrate and to inprove the
accept abi Widgosa6m ease of administration in snmall chil dren.PCIBIBOVME273 N t he
rare circunmstances when the nasal resi sta9ce is too high to achieve a gas
fl ow through the nasal airway, even after” attenpting to expand the nasal
cavities, would insufflation be jeopardised. In those cases, pre-treatnent
wi t h decongestants nmay be necessary. 30 The delivery device may al so be
used as a nasal |avage neans in the collection of nediators and cells that
originate frgn phRferAsahbotifRatHeOéxhala@ibn %aﬂwveaevér ?QJ“B?tth@ subj¥&, Q@h&lﬁi?Z
12 PCT/ 1 B00/ 00273 anal ysis or research purposes. hi s respect t he
medi at or s ardosselthesvedam, provisiep thel gad flow ﬁ)rangmntmlhe subﬂtarectandgrm@sg ltheaf t er
t he nasal ai r\/@y has E]een posed to.a suitable solution, such as.a saline
eclig %1

sol uti on, nal dogn: THiS coBHEwRtion Readvantageays dn that £ ePUAte T1vib& £y of

t he medi gtorﬁo‘@gged:,ﬁjtlbg dwglgpgdhe solution. This use of the device may
require 5 the use of a gas flow separate to the exhaled air flow as the

flow used to flush the nasal ai rvvay For this | avage purpose, use of the
exhal ed air ossi bl.e | ower airways ma ontain rredl ators,
secretions almEl %E%?Y’ég%Pgij‘PWﬁ? |‘§1§°’$_ ttREX] ouf; w&ygywﬁrr: ORe Ratal gavity
cont am nat e g (0@8@ndIREPAIGe rdsfdn Ef?ééoxﬁ’ﬁ{cta{eﬁ%gﬁt 211% cxﬁ%&ﬂﬁan@gﬁl%ﬁw‘}lgﬂ 10

the fluid escaping tromthe outlet nostri ecte n a vess

Al t er nat i vel which fheusublly theefbwa fibmidng regiont ed miu&eeme mmsttairicle whigh hay dbhigtbed
onto a fllter for direct or delayed analysis. Indeed, such filters and the
li ke mayl0 ev e the ease ofinasal Imflammationdi at e detection result of certain

organi sms, such as bacteria, viruses or nediators. 15 The delivery device
of the present invention is advantageous for a nunber of reasons. Notably,

t he del i ver yTigtestape of iy heRpice \Cari Ye 3hilGrtE t@BGit 8pdcifed BEdds MR ex@inple, the
delivering substances, such as pharnaceuticals, saline solutions, etc, into

the nasal ai lnwa@al shapetaf]the ﬁ@?ﬁ@é@ maythe apéiniiess tamrometedurbslopce ppghachieve a
t echnol ogy V\%lgr@ ?\%ama ggljm%n dlgg;?l Ong the 20 device relatively

i nexpensi ve uce h, the device of the present
i'nventi g can be nade in a dlsposable form thus avoiding the need for the
del ivered substance to include any preservatives. The present invention
also elim naTl@%nQﬂQEIe%é@yflmluqlm tlﬁhbﬁ@@aensalfqlwshwhghcnang\pi thei grept®B ofet hods

that are assoc| wi t h. [ior sone
appl i cati onaieblapvEblogicBER fur. s BNeGhyltd adfaPE Shab IR Aflor BERERG or
sprayi ng opegiafel @F -thel Bansldk 'd\{ffér}éntd@ﬁ/deﬁﬁoﬂsf td BE fide@S Rt thé RYKNSS SVelcSnasal
advant ageous as, in use, the tight seal

obstructlon a nasal olive can be introduced into the other nostril to reduce resistance

20  and facilitate flow therethrough.

As mentioned above, a gas flow of at least 20 litres per minute can easily be achieved
by the delivery device. By providing a sufficiently high gas flow, all parts, or at least a
larger part, of the complex nasal airway can be penetrated by the substance. In one
25  embodiment the delivery device can include an indicator for indicating the magnitude

of the gas flow.

The dimensions of the posterior passage and opening behind the nasal septum are
almost always larger than the opening in the flow resistor. Thus, it is only in very rare
30 cases of complete occlusion of the outlet nostril that the pressure in the posterior

region of the nasal airway will approach the positive pressure in the oral cavity and



30 between the nosepi ece and the one nostril ensures a prol onged
penetration of the WO 00/ 51672 13 PCT/ 1 B00/ 00273 conpl ex nasal airway, a
bi - di rect W@d,ﬂgﬁs flow through the nasal cavities and deposdifigatoshst he
substance 1 n the contral ateral nasal passage. In accordance with the
present invention, closure of the velumwll| normally be 5 naintained. The
delivered gas flow enters one nasal cavity, passes beyond the posterior
mar gi n of the nasal septum nmaking a 180 degree turn behind the posterior
margi n of thi€opaidise theyeluwm clesirgpadndbe sase phaevrnabsiipgiion, desertign offfhe

- di ti f the. fl l.t.s i bet d Pt f bst :
not abl yphar FrERTS dmide opgUacE RGP ahdlofocl T S RtRR o SPGHA Cs
and the nasafjudmigosa. 10 In addition, the bi-directional deposition of

substances, typically pharmaceuticals, and irrigation will also better
reach all sinus ostia due to the anatom c | ocations and orientation of the

si nus ostd a, ich.can,i ve sinus ventil ation.and drai hage ich i
cssent | al® + AL EMEE TUhR] BeChar EER Pof BB e ST RGeS B (e
nasal 15 nucRggated Frohhike JtR&NRSEEil. tIAGhRSWAPbMhakalDaSitled A RrightaTh $atL and
sphenoi dal sinuses are |located in the posterior region of the nasal airway
and the unci disgcgiops.ojTdas isoasunegueefdahye tofighisndayimti bihisngmbedimienigs¢chiees an

maxi |l ary, frontal ﬁnd.an.terié)r et hnmoi d osti are tilted backwards.

Fur t her oy e, MRIRGVSS) SFTRISBSTY e SHERC18 4G sarty | (e iaseh BBcp, and in
depositi on OfarBBAEBIRLbdERIcE réfiof WRichDUFAAH foAccd:0GsiRk Bitter WhBRiduead] NG
into the sinuses 20 and even in the sinuses thenselves. I n addition, the
180 degr¥e re-direction of the flow behind the nasal septum particularly

i ncreases the depaqgsitjon of substance on. the roof of .the nasppharynx where
the adenoi d Ifs? Pl erah‘a&mnbrww AoBaResn BRI OB SR 2 B debet | 5
to the audit@ey 23Rt UnLBe SABRGE if Mgl REm e BRIBIR foradthRuiddss . BY
way of exanp %%astgro?gseﬁage%ﬁegﬂggﬁommnﬁgqgégﬁce %Ee g%génof ypé%?%ﬁphic
adenoi ds whi efthasadidccommonly found in paediatric subj ects and can have a
positive effect on secretory otitis nmedia. Deposition of topical
decongestants closer to the tubal ostia nay also nore efficiently decongest

t he audi{ory heve . n i S i i e S '
uhi oh- 301 acobibaiPuBE b 1R HRACTEAMINE B SOIKAN et DRk e iR
secretory otédmpsoutidslican dedint frey switkbie feeti, isath nedupedddrettmng. sobuttageroy 4 or
enl arged adenoids_ is frequently WO 00/ 51672 14 PCT/ 1 B00/ 00273 perforned
in children $B°SHE: | nproved nedical therapy of the present invention
shoul d reduce the necessity for surgery. A further advantage is that
possi bl e surplus substance, that is, substance which is not 5 deposited,

wi || be expeThesutstihcotar beargodifitableaubstalcefosddliviery wheheman ofMysodge cases
collected, if desired, and consequently not continue to the oral cavit{ and
n

down i nt4¥ t hen guimaks The sybstange eayi o fordpjivennior aglion e apy aehel figenasa
t hi , th i - t] t i 1
erposurs to TREEZERT S of ADRuIRRid BEMAT drtans, s AE SIbLAR Erry B ] ©

reduced. delivery for action in a region remote from the nasal airway.

Preferably, the substance is for delivery for subsequent action in any patt of the nasal

25  airway, or in any of the surrounding tissues or organs.

The substance may have a beneficial medical effect, which can include a diagnostic
effect, a therapeutic effect, a prophylactic effect, and a cleansing effect such as the
removal of particles, crusts, secretions, debris, etc. Preferably, the substance has a

30 therapeutic effect.



10 Also, with the present invention, irrigation by saline or other
solutions can be perforned nore efficiently and with less spill and

di sconf oryoloty8is7i he current techni ques used for irrigati onpardBédaests ng of
the nasal airway. 15 Further, the present invention provides for sinple and
confortable irrigation of the nasal nucosk with solutions, such as saline
solutions, and other oils to renove secretions fromthe nasal nucosa and

pronote rnucqcilary function. Still further, the present jnventjon, provides
a sinple ang’“‘etjf‘ﬁaéé't itk Syhsianee b A RhaEmacsytieal 2@‘%&%‘%"‘?’:‘&@ cqn, b adinixedch as
to collect LAIRSE e P SBheNEddidiES s bacteria, viruses, cell
conponent s gﬂgl E|gf|¥1fglgan’rratcory ‘me ieai%*rc?l&%toirlépﬁgg?(' further, the exposure of
t he nasal nucosa to a positive pressure, particularly a dynam c positive

pressure, wll_ open the narrow, and sqnetines occluded, parts of the 25
nasal passad égfgragf)@ s PRaTIACLIGRltS %OH ﬁWatﬁ‘?aE:mE’HI My PR RO RSt 1 Spere-

during saiffti I i ' 1 i i ast 5
o 120, By eFipf coRIBRL | By WP ofRARbE, MRS Al RuESA thly b8, B URRD)
still nore mreefntandbf ynedllergiaand A6B allerpidifflany@atorpdgegseef erabl y 400 cm H20

and still yet nore preferably 500 cm H20. The dynam c positive pressure
achi eved by the present invention can be contrasted with the 30 static

pressure pragyi t he Val sal v . re ere there i:s . | Q. .t.nr ough
Phe nasal "ar'pigt PRays*isitioDs bR BrllS, S A sfunflid o HGBL oS
war m and hughf-hdtimaes,t eo@aglytdtedy iastilallk@iy pRark@chifichiel Ami-Rfidi@shteiyd
cause less irritation than roomair or outdoor air, especially in cold

cli mat ed0 5 phaenasentinals ARdirignectriens, daciationp pradeoterst fiwh ahexiesindiang aiti-t he
exhal ed air niaga,inei r}ra§orrgeuitin§1tsances, cause aggl oneration of the powder.
Natural ly, {HEERG B @5pen8 on the properties of the powder and the
construction of the device, in particular the dispersion chanber. |In order
to alleviate this specific problem the surface properties of the 10 powder

coul d be nodhf achigving atmeredentimnal debiveny, ithec eliena denies olitls ptesentbinmention

of “The. di spaPErO RBEF! of Hoaiep) BB BB Nnt™FETHSY SOUFE A4BE8! bi ng
el ement jgoul t%%%és?&iéﬂ% h9Berfrobhib b8Enot £ BRdnfc &Rubldfy SdiVmEdsi stor. 15
In a preferred enmbodiment, "in order to ensure that agglonmeration of powder

woul d not inpede the use of direct insufflation of warm hum d exhal ed air,

the delivery, device conprises transfer neaps which creates as .f | ow of
drier air, RIP GO ARBRIRERTALS 45 Gevigs R aLQAFIGE P FTENS Siletee Hegteal

al rvay.  SUchfRAlelIITERR Sinch il Eibrs bsbity BRRNARLCAL of et ure, utilises

the energy of the ex I t he atnospheric 20 roomair at the

aled air to dri
required flow rate, if necessary, to disperse the substance in the

20  The device of the present invention can be tailored to suit particular needs. For
example, balloons or pop-up figures can easily be integrated to provide a semi-
quantitaive indication of the flow rate and to improve the acceptability and ease of

administration in small children.

25  Only in the rare circumstances when the nasal resistance is too high to achieve a gas
flow through the nasal airway, even after attempting to expand the nasal cavities,
would insufflation be jeopardised. In those cases, pre-treatment with decongestants

may be necessary.

30  The delivery device may also be used as a nasal lavage means in the collection of

mediators and cells that originate from the nasal mucosa for, for example, diagnostic



delivered air flow In this enbodi nent aggl oneration will be prevented or
at |least reduced to the sane |level as currently exhibited by dry powder

i nhal ers. Wd oii§edor €d, the distribution of the substance delgeeiseiodz9st he
nasal airway could be 25 studi ed using standard techni ques. By way of
exanpl e, use could be made of acoustic rHRnonetry or coloured fluids. The
distribution of the delivered substance could even be determ ned by video

endoscopy. In addition, ﬁr in the alternative, distribution studies could

al so be per f SRS PRI PUPRESpfy Risresprst.dhe mediatora apd cellsscanke expelledii ng
a _ _ PP _
Hoed 30 o ol h3fisdtAP BoiceRK Vest al(iané SR WuR) nall 600 SHSLER SRHADS | |

particul ar t&futio\eudDa5H4 ealthelHIiRich, FdBQDATHRIERt pradpifaire e endird yuffisiedt t he
particle size distributign of the substance.. The results of these studies
coul d even bansie@fths Bediptersand<ghs mie thesobonn dbis ysg of thecdsyiceimay reavis

the delivery j l I i.m i for
ndi cati g T RE0Y Ee ERUGDSerEte fb BRenhill B B2 The Bow BB ton b
bal | oon or pgipwap #ev i€ ldvaye iptiposs,cust he thorRhdlenar may sombd podivlenenhaho
are reluctant to use the device. Alternatively, for particularly young

chi | dren, thlowsheiraiali mgy gastain wediatens. secrptiensi andrello opgineting Eerhthetlower ai r

fl ow of another person,. syeh as_a par.ent r__euen he use.of a pu or
the | Tker wiirearunihi Qe olRndhef i basal faufp!fo £ b arlud oo R
oral cavity fidaftlll #d MEideRapingOffo! the CRrtP nd@Hl Gty BE @bREC&H ileabagkkdent s
of the present invention will now be descri bed hereinbel ow by 15 way of

exanpl e Bhl yAWtetnatively.cthe floed eswaping fevoe dnpoutict mgstdt saly hgsabsonbedvontsha filtegur e
1 schematically,il]ustrates the, anat of . t upper, r iratory tract of a
numan sub] ot it P Jepusha i R Shoh it PAT ae RGP B HER i &
accordance Wihihsa jthinedatct8RQHIoRBR uIOb LOEiR ' BSMNmS, RUENhE BRsterid, GHAReS or
schematically I1llustrates a delivery device inh accordance with a second
enbodi nent ometiwrpr esent invention; 25 Figure 4 schematically illustrates

a delivery device in accordance with a third enbodi mrent of the present
invention; Figure 5 schematically illustrates a nodified delivery unit for

the aboves deggg §aRAr dvide of the present invention is advantageous for a number of reasons.

Notably, the delivery device provides a very simple and efficient means of delivering
substances, such as pharmaceuticals, saline solutions, etc, into the nasal airway. In this
respect, the device utilises very simple technology with few movable parts, making the
20  device relatively inexpensive to mass produce. In addition, the device of the present
invention can be made in a disposable form, thus avoiding the need for the delivered

substance to include any preservatives.

The present invention also eliminates the need for the subsequent flushing or spraying
25 methods that are associated with some of the prior art devices. However, for some
applications it may still be desirable to perform a subsequent flushing or spraying

operation.

The delivery device of the present invention is advantageous as, in use, the tight seal

30 between the nosepiece and the one nostril ensures a prolonged penetration of the



30 to third enbodi nents of the present invention; WO 00/ 51672 17

PCT/ 1 BOO/ 00273 Figure 6 schematically illustrates a delivery device in
accordanceudwdidierr fourth enbodi nent of the present inventi opcr/iBogneoss7
schematically illustrates a delivery device in accordance with a fifth 5
enbodi ment of the present invention; Figlde 8 schematically illustrates a
delivery device in accordance with a sixth enbodi nent of the present

invention; and 10 Figyre 9 sch ically illystrates a delivery device in
accor dance vﬁoPPPJI%i‘ J@ n?lﬁw%b%ﬁ?q%éﬁ‘?im%@){t%é gﬁ’@s ‘?“ghn\‘}lé"m“?'?ﬂi.gaﬁit&ﬁr and

Il lustrates ! | Is | | rst enbodi nment of the
present i nve%lp?%#f{?g%%%gygé%ﬁf\ygpg%gg{\#g%&ggﬁn%? Pgsggééén oral exhal ation unit
20 and a substance delivery unit 22. In this enbodi nent the oral exhal ation

unit 20 and the delivery unit 22 are provided as separate caonponents, but
al ternati vel ecsordanese Wity shennissent cisuipntion, claspreegfithy delyn yalinsorgrallyeber 0TV

fasteners, SARABAAAC. il aBKAMD BaP Yol ANBObne HaglSRRya0dLar U NEd She O

even i nt égr or fred. e exhalation unit trses a ul ar

section 24 assitedionditrfini (faBe Adsahséame chakingon 8@ degreé tirhebehitldutha poseeibs on
24. The nout hpi ece 26, which in use is gripped in the [ips of a user, is

formed separmeginolthe magal sepumapndspassesonit 2ae etherpasaheavy. IBisreplivgedoraf |

but coul d alternative 2 | rally.for Ll this. e i t the

mout ot ece 256 PATIOY e Ty kIR AbONioR b Rsiabl OB TSI 45 y be
a screw fit.pokh@iok Wyiblof HRCAds@NuAAndtEXCAnddRS naaf havssaesi stor 28, in this
enbodi nent a fixed baffle plate, configured to provide a sufficient

resi stande to exhal ation therethrough by a subject as to cause the
generation o%lf ositive pressure in.the oral cavity. of the subject 30, and
Phe. i osur e Braefr, e i BieE G Aaedtuioroy ehun6, whiefhy pRSmpERlERl, oo
enbodi ment s i o0k Gisd BtePGddchBRP/sHRE 7oktih NGuel tOMe’ BRitethR' IRBti&RUASH Pe a
novabl e nmenber; such as a biased flap, a resilient

orientation of the sinus ostia, which can improve sinus ventilation and drainage which

is essential to treat sinusitis and frequently accompanies inflammation of the nasal

15 mucosa. In this respect, the ostia and tubes to the ethmoidal and sphenoidal sinuses are

located in the posterior region of the nasal airway and the uncinate projections

covering the infundibulum, housing the maxillary, frontal and anterior ethmoid ostia,

are tilted backwards. Furthermore, the driving positive pressure used will increase the

deposition of pharmaceuticals at the sinus ostia, the sinus tubes leading into the sinuses

20  and even in the sinuses themselves.

In addition, the 180 degree re-direction of the flow behind the nasal septum
particularly increases the deposition of substance on the roof of the nasopharynx where
the adenoid is located and in proximity to the location of the tubal ostia to the auditory
25  tubes connecting the nasopharynx and the middle ears. By way of example, steroids
have been shown to reduce the size of hypertrophic adenoids which are commonly
found in paediatric subjects and can have a positive effect on secretory otitis media.
Deposition of topical decongestants closer to the tubal ostia may also more efficiently
decongest the auditory tubes and relieve the negative pressure in the middle ears which
30 accompanies rhinitis and predisposes paediatric subjects to secretory otitis media and

the consequential reduced hearing. Surgery for enlarged adenoids is frequently



menbrane or a danped wheel. The delivery unit 22 conprises a nosepiece 30,
in this enbodinent forned of a 5 resilient material such as a polyneric
naterial,“&ﬂﬁﬁﬂﬁgviding a tight sealing fit in one of the peghibddff the
subj ect, a nedicanment supply unit 32 for supplying a gas flow entraining
medi canent at a predeterm ned pressure suUfficient to open a flow path
beyond the posterior margin of the nasal septum when delivered into one of
the nasal cavities of the subject, and a tubular section 34 coupling the
nosepi ece 3@edpanadhin ehildreniandnibatimpugysidymedicel therapy rofathgr presant davention
enbodi ment the nosepigce 30 can include an external olive or be shaped to
cause the aﬁ@%P?%?ﬁ$%§%6ﬁ§%¥ﬁ¥EESH§§QT cavity into which the nosepi ece 30
is inserted to be enlarged. In a particularly preferred enbodi nent the
nosepi ece 30 can be shaped, for exanple by including swrl-inducing

proj ecti ons A fusther edvamtagelie that ippssikje gupivs| shstanaeh thah iso gubstazice haeh patater n

d trcle 15.size. . di stri i Qn....Th i 0Jjs t t el f
the Lubub ar SeBRNPorUpLepelTd o i A BRI b6 DA SHRAERVEL S be
integrally fye&p®Rdand &bns&uen@yRodiciERte thRe &Qi;@aQﬂit?]%ﬁ%l agwhsint% tROAR b idthen the

tubul ar section 34, but could equally be a screw fit. The nmedi canent supply
uni t 32 can cesnpithsmamn oteer dsbVergpechniqyenerlat this ey, thendis@nifog, and asoresol
spray of liquid droplets containing,nmedicanent, 20 such as provided by a

or easur | sed HBPEATE. HELBAFRAESYSEOIc SYPOFUE Ly e sHbpae e e Yaptance X
entraining 3 f&iekset ARHe3tadedry powder containi ng nedi canent | oaded

t herei nto, which powder coul'd alternatively be |oaded into a conpartnent in
t he tubdlar section 34. 25 In use, a subject grips the nouthpiece 26 in his

or her Ilips %nd fiés t he nosepiece 3Q jnto one of his or her nostrils. The
subj ect t hedtlgnWItBsthe nPISRgH NKENtioByiFiFAHRR by6 Salinge oF |oBRET ofolWHNS heatk hal ed
air is resi f 1,.5504,:42 81 b cti.ang24 as
to devel op %Iggglf?étq %Eréefggﬁégfi%ht F}vgﬂolreg{‘ Sg’ggiaby %{%@0{ %ﬁshﬂbajﬂe%ht%, Wi ? t he
posi tive preshuig@edbeadeddosintgntidg ahd flushieg opthe npsataiswae di fferential across
the velumsufficient to 30 cause closure of the velum of the subject. The
applicant has established that a positive pressure differential between the

oral caykty aj : 3 i - 167
PcTnsoo (5302‘@%%% E}?er §%§?A(§ l%%nﬁaéip%}qﬁg&\% I %“&?Pnhﬁﬁ‘é&fzf%‘ég@ lpoéa?l‘%)?ooﬁc. &lﬁ?'he
appl i cant haasdl uhtibs @ih adolutihnedsddhabs dalinddsaatiorsh cinddother ailk aot emgent ai n
a flowrate of about 3 to 30 litres per mnute for about 1 to 20 seconds,
with flow r &8gsties Ty the nagalimucpsa wcio PrewoemusRcHatyfuBEiPtdel i very times of
about 2 to 5 seconds being considered as optinmal. After 5 closure of the
vel um the nedi canent supply unit 32 is then actuated to deliver a gas flow
entrai ni ng reedl foth@thetpiésenginvédtidpniesdpeecampl andd:fieotive inbansrfas e lavageay of
t he subject. As mentioned above, this gas flowis at such a pressure as to
open a é8nmeditheanasalrmpenss el antp ealisciansdiagnope meesahemsfties naich a8 hacterigst um
such that thg S I sal cavity, around the
posteri or n§§8%%’8$‘%ﬁ%ﬁﬁ%ﬁ%ﬁhg8&§ggP%§§”?%ﬁgﬁ ect being re-directed
t hrough an angl e of 180 degrees, and out of the other nasal cavity. Again,
as already described, this bi-directional flow provides for a nuch enhanced
deposi ti on o¥tilkyes ferther.cherexposire efifhe pasal apicesa tp agrasiiivefpresserenpasticulanly aay .
15 In one mygdi f.i i L Y, i n L Lt from
t he deIiverfgh%P%ﬂ%ﬁgﬂgﬁ%agwgfggg&%%ﬁé?§%§§L o§§O%FI§F§%B%§§%$g#%%§§teinto
a conpantneniasd] pasages! tHher @anS@Gdd Dyndthic Yolladpsd WHicH hdyiRipperpdiridg avfigi ng
provi ded by anot her person, such as

and inhalation. The dynamic positive pressure is at least 5 cm H,O, preferably at least

50 cm H,0O, more preferably at least 100 cm H,0, still more preferably at least 200 cm
H,0, yet more preferably 400 cm H,O and still yet more preferably 500 cm H,O. The
dynamic positive pressure achieved by the present invention can be contrasted with the
30  static pressure provided by the Valsalva procedure where there is no flow through the

nasal airway.



the parent of a paediatric subject, blowng into the distal end of the
tubul ar section 34. 20 Figure 3 illustrates a delivery device in accordance
with a sewontisesrbodi nent of the present invention. The del PCEFTBOW®RTCE
conprises the oral exhalation unit 20 an% the delivery unit 22 of the
above-described first embodi ment, and anoutlet unit 36 for fitting to the
other 25 nostril of a subject to which the delivery unit 22 is fitted. The
outlet unit 36 conprises a tubular section 38 and a nosepiece 40, in this
enbodi nent formed of a resilient material such as a polyneric materi al
attached toppradiens, M dddCoft Watth &ind IRFRIUOAr 38 thOaPTRW & NRelP thi Wbetkgal i Ng
fit in the other nostril of 30 the subject. The nosepiece 40" is forned
separ at el y tflerated andocduse lesscirtitatios8harp redrh gy pooutdept aire especiallyuin edd! d
alternativelg be integrally fornmed. In this enbodi nent the WO 00/ 51672 20
PCT/ | BOO/ 0058 %8sepi ece 40 is a snap fit on the tubul ar section 38, but
could eggally be a screw fit. As with the nosepiece 30 of the delivery unit
22, in a preferred enbodi nent the nosepi ece 40 can include an external
olive or beVélmapdt substaoses & ey potvdern, dherr thgi nmidity tofieho eklealedhag ahayg dui t y
into which the nosepiece 40 is insert to be en|arged. The 5 tubul ar
section 38 SOME iRsLAECESs, F@Wag%@m%wn&%%\q PPWIHT s M?F%Bg@b dlis V1K dgpgndian Beat e,
configured i Lei ant : ! t : q £ | ow
Fher et hr ough R s oL Bl ol BFlooh ERS B ARGR:) B ARSI 000

t he nasal achaaber. | Ih arder &b ailewdteethiizosheoHitt plobleni,| they suefiés bfopertiksicof the
adjustable to allow for adjustnent of the |evel of the resistance and hence
pr ovi del@onPpyHerptouid ke mpdifiade ophedeyics Gonld inelude aanoisigrepbspeljng plgment,

alternativeﬁm [ s 1 he fl §.S1O0L: 1 . ey ,
such as a bit slegl f@%&gég egés}@éﬁ%%r%%%oﬁﬁgg%aﬁg%%a%égﬂe ?I%Féam%
preferred eghaflberentintderefeirt@tembvdimef thac hoiktdreabsorditigC alefifenf @ouldr ®¥i di ng
at | east one of a visual or audible signal on achieving a predeterm ned
posi tive pr&sviged a3 filfes tvhagingotsasrthoflowtrpgistor.s, in the nasal airway.
Preferably, the indicator conprises a whistle. In this way, the subject is
provided with positive feedback of proper use of the device. Use of the

del i ver ys devh 6 @réfbrrédémbaiiegl, Weoldet f dndGreSRatigaRn{eRktidn T RINI¢E wdaRICAdtbed
20 first enbodinent. However, as nentioned above, by the provision of the

f1 ow resi st anpede tha uspef direstdnsufflationad Wawndumidexbaled pis, batdelivemiglsvicel of
t-he subj ect cod PlOeSitti ve gynam"w i gresa?léreai ﬁprra(ibp#nai nﬁd ic a'g hte onaﬁeagc z%} rway.
This positi Ve B St L avaht aég GEAF° 4828 TP i st 8T ST FAMTUIRIS S i n
the nasal ais WRY .defiVer) ASwtdethei Mddal aFtva asekht hendfedalealss t Wiich adtilld b
associ ated tubes, nanely the sinus tubes and the 25 auditory tubes, so as
to pronote mipshanital\inmatuse, wiiltses theesnergyhel becexhplgd tatieto, drive thepdmiospheaic

pressure,acts to.inprove depgsition on.the adenoid. whi ch, can often ophstruct
Phe"tubd? " outamh ait AL G B oAt dRieniie heres o Bl lisAeiet dut hiiines lncte
pol yps, and defifertd frtfléw. tTHQhR! dndddh¥ntCRgldineration will be prevented or at least

reduced to the same level as currently exhibited by dry powder inhalers.

If desired, the distribution of the substance delivered to the nasal airway could be
25  studied using standard techniques. By way of example, use could be made of acoustic
rhinometry or coloured fluids. The distribution of the delivered substance could even
be determined by video endoscopy. In addition, or in the alternative, distribution
studies could also be performed by using appropriate radioactive materials and
following the passage in the nasal cavities. The results of these studies could be used

30 to optimise the flow rate, the shape or dimension of the device, in particular the



30 Figure 4 illustrates a delivery device in accordance with a third
enbodi nent of the present invention. WO 00151672 21 PCT/ 1 B00/ 00273 The
delivery QQMEgﬁeﬁs very simlar to that of the delivery deywcaasoéodhe
above-descri bed second enbodi ment, and thus, in order to avoid unnecessary
duplication of description, only the difi@rences will be described in
detail, with like parts being designated by |like S reference signs. This

delivery device differs only in further conprising a pressure _sensaor 43, in
this enbodi MERPIeFeHeRBSHY cANdAE PRTtGlS Uz %@bmmweﬁﬁwa%?tm@c athscreswtstofe

t ubul ar secty . Of j B of the medi canent
supply unitH@%?SQ@I gog@ﬁ?ggkéEﬁ¥¥0%ﬁhggﬁéwgggpﬁkéﬁéﬁ%énsor 43 and the

medi canment supply unit 32. 10 The control unit 44 is configured to control
the flowrate of the delivery gas supplied by the nmedi canent supply unit 32
in order to Asplreadydndipatedthe idelivery alsvise tpayninghide @i kablogn jog a ﬁmlﬁamp-uai rway

oo o o et R B Bl S BREEAL B bR BT SHBM PR ™
efficiency @ popaiph®iczafiBPimponé aidddreplRate it sRall thildras Wdased relu@hitoed to
as the particle 15 deposition efficiency. If, ordinarily, a flow rate of

about 15 || tusethegleviogi nute is required to maxi mse the particle deposition
efficiency, then in a congested nasal airway a |ower flow rate, possibly 10
litres per mnute, would be required and in an open nasal airway a higher
flow rate, posshdtlvely2od parfi@SarBeyouns tHil8ren M| eltrBiginpSeid flof¢ car’Be pRRIGRYI ON
of this delivery device is othérwi se the sane as that of the

above- ddfcr ibyetle selradatbneaib Odwndranother persen, Such hus parante sr avenolgy thicate of al
exhal ation unit 20 foy, the ggliv ny devi ces of the ahqve-descri.b

. e
onbod, ment s Pugtp s it Wit s, G MeFRAF S oM AT POGIYH PISFEe ih (06 relt he
t ubul ar sectl,p; | tere ing 45 upstream of the flow
resi stor 28(%ﬂ@y?ﬁuyﬁﬁ%%gﬁﬁw%ﬁ%?ﬁgPﬁgfﬁgggan i ndi cator, an inflatable
figure 46 connected to the | ateral opening 45, which figure 46 when

i nfl ated assunes ron nent sition.in the fjeld of. visi of. the
Lobi oot s o FyiRRed sPo g RS aresH dnyeotion il AP R desr b hefrinbale by such
a di spl f j j . i i i ic subjects,
Shou 8 B3 | Ry KienaB B} wEATRCIAO0RunERcopGid Bhy N A0S EwRich! ¢ SUO)

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

subject;

20  Figure 2 schematically illustrates a delivery device in accordance with a first

embodiment of the present invention;

Figure 3 schematically illustrates a delivery device in accordance with a second
embodiment of the present invention;

25
Figure 4 schematically illustrates a delivery device in accordance with a third

embodiment of the present invention;

Figure 5 schematically illustrates a modified delivery unit for the above-described first

30 to third embodiments of the present invention;



exhal ation unit 20 further conprises an inflation line 48 connected to the
figure 46 which allows the figure 46 to be further inflated by another
person, tywpdeRkdry the parent of a paediatric subject, or a pgIMBoo/bHRTAN
alternative enbodi ment, instead of being inflatable, the figure 46 could be
of any kind which is brought into a promfhent 5 position on exhal ation by
the subject, typically a nmechanically or electrically-operated figure. In a

preferred egbodi nt. the, fh}gu e 46 canqifg,e configured so as to bhe inflated
on the subj &a8urschiselmayica dBP?tFﬁB‘Fﬁ exPRIVEDY GRVIEE diy pesprdanee, with @ f@th ¢ he

figure 46 a Fndi . . \lse of the delivery device of this
enbodi nent %}srﬁjpﬁgn%gﬁgﬁgéﬁt g{mg%rﬁgto & above described first enbodi nent.
However, on exhaling through the nouthpi ece 26, the devel oped pressure
causes the figure 46 to be inflated and assune a prom nent position in the
field of vidiigheof schematigsilycillustrptes agdigliversndeviess ip recerdgugee with jas fifth
particul arly, i f L i ¢ subjects as the fun el enent of
inflati ng tﬁg%gﬁgﬁ%négg@cﬁﬁgﬁgﬂgﬁt&ﬁ ate any unnecessary anxiety. Figure 6
illustrates a delivery device in accordance with a fourth enbodi nent of the
el udes an Tieirets Sehemeioshy ollwexiesa, dolamtdyicsc s S6caidmiecvd +coistic

i ncl udes an o} , C c osi

inlet 52 and a Bosergi §§1e 58 cp.nnectt ed t(#) the outlet 54. The nosepiece 58 is
configured tGPFENTEE" H RGP LEEHNy2¥9t in one of the nostrils of a

subj ect. The chanber SO includes a flow resistor 60, in this enbodi nent a
plurality of baffle plates, and a nedi canent-receiving conpartnment 62
downst r d8m dliges % schematigalle dilestrates6d debivery odaviienimgeardmatce rveith doseventh a

dry powder containin di canent to be delivered to the nasal airway of a
subj ect. I n9SHC “@?Pﬁgglf BSCPhEVEYYSi ece 58 is formed of a resilient
material such as a polyneric material. In a preferred enbodi nent the

chanber 50 may include a desiccant. In a preferred enbodi nent the flow
resi stor 60 Rigurelikiljustatesl @ddddiyvery doiict ir escabdancdiwith & ifirsteemb@Bment\6f the
00151672 23 PCT/1B00/ 00273 I n use, a subject grips the nouthpiece 56 in his
or her |ips PAFFVEMO%e nosepi ece 58 into one of his or her nostrils. The
subj ect 5hen exhal es through the nouthpiece 56, the flow of which exhal ed
air is resisted by the flowresistor 60 in the chanber 50 and the

resi st ance dfhetdetiverysiziicaicompyissstamhoralsexhalation @hn 20ang asiubstaecepfedisanyrmit n
the oral cavjty.5 of the subjec¢t sufficient to cause closyre of the velum
The exhal ed i r [0 é?‘?eﬁ’nm?’lrfgﬁ‘ﬁh‘ga]f FoRR 3ty wnpib 206end fhﬁeietié’ﬁf% PRS2 R
powder ed nedj L i VAP , this air
Flow ent rai roquet: edpatatf FRERRATE A Sty FRTRA BRR balr i e
nasal ai r wayexafptehey simsestt Veldid" dxdtaresy] canmecex| &riexgmplechynmsais @l soydws i S
at a pressure sufficient to ope co ni cati on path beyond the 10

post eri @P neanglqarwretStWeeVﬁaér&Fg@@b?qsme uch that the air flow flows through
the one nasal cavity, around the posterior margin of the nasal septum in
effect being re-directed through an angle of 180 degrees, and out of the

ot her nasal Tiavbiay .exAgaiion vait 20 cemgiisades aibl@dsectibh 24bhndliar motihpiat Id ow
provides for a nmuch enhanced deposition of the nmedicanent in the posterior

margi n of t Hstapkeskio ener grel of thy Wwhular pectioe34e d Therbuithniene 26 evhiel iy apg is
devi ce 1 ncl Udfibed i hiR RN ro?-attfslarg efoffled SphfneBIPHE! @RMy épe‘r%%éigrg 84 4 Bl For

nout hpi ece confrgure 1"y n rmne
posi ti vespr egpldt@ndias bixcesuld evemanesy e infrakhadrded ONnothid BRAbSARIEAE the
typically at a positive pressure of about 10 cm HZO This configuration 20

advant ageousmouthpigeel26 isha sippsiat as the tybuddr seetiorc 2yt codil sgualy bevaparewtfs. t he
nasal ai r way.w he vel in the en _positj,on and ther.eby, reduces_t he
'Tok of unaebhé el Sesie R gt CRRCmB o s b R emASLm e, p diey Sap

anot her pr efﬁﬁfc?@oﬂf@?ﬁ’éﬂ i BEovidd H‘s!u@ﬁéié’ntt&si&ﬁh&dtdj@)?lﬁﬂétﬁﬁdth‘éfgﬁﬁghéw By.4 t he

25 delivery device can include an outlet unit for providing a flow résistor
downst r eam cfubjdebastolransetbs gendratof afteepasitbjequesssugdh tiwsorhlocavity of Hiersubject

posi ti V%Odyngnr(ril tfle %{O%ler%uorfefhel vnel;[ngeon exhalation by the subject. In alternative embodiments



nasal airway. Figure 7 illustrates a delivery device in accordance wth a
fifth enbodi mnent of the 30 present invention. WO 00/ 51 672 24

PCT/ 1 BOO/ Wﬁé}slg’ﬁe delivery device conprises an oral exhal gid@iBoboézts 70

t hrough which a subject exhales to close his or her velum and a nedi canment
delivery unit 72 for supplying an air fld® entraining nmedi canment to the
nasal airway of the subject. 5 The oral exhalation unit 70 conprises a
tubul ar section 74 and a_nout hpi ece 76 attached to one end of the tubular
section 74. thadloywgesisieed covld bthp anovablegmember suph gha binsed Bap, taeesiignt ect |
is formed separ I f | ar section 74 to allow for repl acenent,
but coul d al &gpﬁgf’?éégga@gg? #ﬁg‘gr ally forned therewith. In this enbodi nent
the nouthpiece 76 is a snap fit on the tubular section 74, but could 10
equal ly be a screw fit. The tubular section 74 includes a flow resistor 78,
in this enbobhardalivery gwitr 3heomprisemfimpseriece 30, b thie egrbodiment sformed 19§ a he
subj ect d %eiﬁ' {?rOV{ delssubfi Ci er11t resi s ance to tﬁe ex%ai&ati n H ow as to
cause the gelfEVEES GACHR TOPISARUENGICLatTPas fof RREEisE étxﬁef‘@ ot tthane
subj ect suf fyfcingMostrs BRIHRL @ibfect, NEmeSidhinERGuppIS! dritv §2 @&eﬁ%grmgdbfgfa_@mw al
between the oral cavity and the nasal airway and thereby mai ntai n the
vel um i n t heenttapsegl meskéamenh at Bhpredeteimvised pressure 7sufficientr fos epenaa tfldowi ipath

tion 80 and ' 82,.in this enbodi nent . of i |
vt ori a1 such a8t SRoRRYFRE ool heaf Gt gyt Vet ighre LTt ¢ ¢
one of the nesidds! ot @k subRcS ¥Rl &CtubuRt $8GRAK4 Qo@ﬂﬁgeﬁé Rberifl® 300 Ae 20

section 80. The nosepiece 82 is forned separately of the tubular section 80
to al | ow 0 or mediphraetrsepply unitt 32 obnl a pafareadran bodahgntisbe nosepipea 30ycah onalede

therewith. In this odi nent .t he, nosepiece 82.is a.snap fit on the tubular
et on 50, | BUERER QG Qa1 e, o e, 5y et TR p b et Bt o

nosepi ece 82,fRp SedBiedd Wﬁ@ﬁmhe@lth&m%ngﬁdshqaey PaRticc@tfe p}éz?&red

iHC

anterior region ofh the nasal cavity, into the 25 nosepiece 82 Is

i nserted, toehbeodmentthedosdpieca 3panhibeshayeldyfopreimpledy iantndohigresntl-indieing
nosepi ece 82 can be shaped, for exanple by including swrl-inducing .

proj ect i ons,prtolfCBP’b%it?iBPc’cVI‘féf %‘ficﬁitﬁ’@n&ﬁrﬂoﬁ%’&ﬁgvﬂr’twt 1319 pafferp %%P%Iéﬂf‘ern
and par tigl egisl aRefiutibhi B RRepidd®3d HOEAED SERIHAY Blhd RBLMESSCRA 14mRe! | er
84 coupliesgl tsoétﬂgtrgdeug@v\h?eﬁ %cﬁ"n te%e %Eufar&gl;ect (g)n 74‘“(35’#l thec or a?m
exhal ati on uaidw 70y =pizkementt couecoudd asleanaivelyotbat imsegrally tfoendD gdar thieel

78 to d ir into the tubul ti 80 and provide a ir flqw
00/ 51672 25 X '4’@8@9@829%9?%3583?35%%@ the grblar feetian ok @ﬂlelgteauﬂ@gn
the flow patp. heyond fhe ﬂgsﬁ]%?i'c%eﬁ{aglg;gwogflittﬁc %bﬁﬁptdﬁ”‘a&’mw spray

delivered into one of the nasal cavitl t he subj ect.
generator for generating an aerosol spray of liquid droplets containing medicament,

20  such as provided by a pressurised metered dose inhaler, or a pressurised gas source for
entraining a metered dose of a dry powder containing medicament loaded thereinto,
which powder could alternatively be loaded into a compartment in the tubular section
34.

25 In use, a subject grips the mouthpiece 26 in his or her lips and fits the nosepiece 30
into one of his or her nostrils. The subject then exhales through the mouthpiece 26, the
flow of which exhaled air is resisted by the flow resistor 28 in the tubular section 24
such as to develop a positive pressure in the oral cavity of the subject, with the positive
pressure being such as to develop a pressure differential across the velum sufficient to
30  cause closure of the velum of the subject. The applicant has established that a positive

pressure differential between the oral cavity and the nasal airway of about 5 cm H,0 is



The delivery unit 72 further conprises a dispensing unit 86 for dispensing
a netered 5 dose of a dry powder containing nedi canent to the tubular
section 8Qgigiigram of the inpeller 84. In this enbodi nent gdeisdoseessi ng
unit 86 is manual ly actuated to supply a netered dose of dry powder
cont ai ni ng nmedi canent into the tubul ar sé2tion 80, but could alternatively
be configured to the driven by the gearwheel 78 so as to avoid the need for
any manual intervention aon the part, of the subject. 10 In use, a subject
grips the ndeAHIsHclOemAmaiy the vebim Hathe jclased positions dhe appheant das fagthemt o
one of his (U NP | r t At hpi ece
76, the 11 ou apiinel s sbjecl MbuR Bl A5 16 BEGRA AN rllP USRI S
to devel op @epasihiieVvior pbewsline 20nsetiedspivith fiawiraies Aff 4boat $0hH Ot liges pérci ent
to cause the velumof the subject to 15 close. The exhal ed air causes
rotation of minstengd dghiseny tiges,gfiabaus 2 ta i seconds being conudsrehapoptimal. | Mien | er

84, and th tat f. the: i npell 4 devel.ops . ir f through th
Cuburar Seotl RGN e eilipt HRficeFieal HubSy Guif 82 46 bef shpptef dhsBhrdhess ni ng
nedi canment il egtkdiviap mddinseathrd 8obdpeecBBDURUGRR tBe nhdl hita8s fle

airway of the subject. As nentioned above, this air flowis at a pressure
sufficient tsubjzet openmentioradyabavst ithin grat floweay ondsuchea possswrei @ tarepep 2 of

t he nasal septum such that, the. air f]ow fl ows rou t he one, nasal cavity,
around ¢ he: FOEVRITopaADh broard PiecposisBAr maBiit ahfHeida e Beh g the o
re-direct ed i guOR MRRRUHE dHe BRI SRGHE8RundNde PobteAbr hikEeint diSheNRSAl
cavity. Again, as already described, this bi-directional flow provides for
a nmuch dfharsepdnmdeépesieti beingfre-tdivected througlean angletdfel §oddgredspand egi ofitlef t he
nasal 25 cavity. In a preferred enbqdi,nent the gearwheel 78 is cagnfjgured
Such that r GESRFgEREPe BRI i UBRY Ebcitedthis it uRh{IREPTPTIGN Fde has
been devel opgebnvBimhicd S depstiidhl 6N the! MefREMESR fnhae Is&gerﬁﬁtré bR S%hEafashil OW
devel oped by the inpeller 84 is optimal. This 30 configuralion

advant ageousilitywagnsur es an optimal particle deposition efficiency and avoi ds
the possibility of nedi cament being delivered to the nasal airway with the
WO 001 51672 26 PCT/1B00100273 velumin the open position so as to reduce
the risksof ndeshdaRtaioderRThidi dhGATRRE 39YkLA WS MiREd TR theAl e,
Figure 8 illustrates a lé)eliveryl eJ?%e @%pgc%ogggﬁceqﬁfﬁh a ??xfh LiVeRy
enbodi nent amitt 2i% ahd pnesming metared tiosenof dripeposieler Yoadyd daw iacenouantorens &s the
housi ng 90 for housing f bli%éer,pack_elenent 92 which includes a plurality
of blisters WAulperEom34.o¥ththe Gelivarn aisdlovbhmies Pogiiedityiangthaersreaeih asand a
t ubul ar secty f@l% TN [ it h: of: i : en
open, one enthgg?ﬂ%%n(% C ? glgt} as?lﬁ elgféltg }O\C%}lggﬁ fp)‘ra]c?wlsc}élge% gw%%%ﬁgﬁlggécégn%i ch in
use is gripped in the lips of a subject. The tubul ar section 96 includes an
el ement 100 novabl y di sposed therein between a first, normally closed

posi ti of0and’ laur§e3cty5wat,rat6?aé debvy dpvige in accordagee bt pasard embo af theoo
conprises a .or the like rotatably nounted on a threaded shaft and
normal | y biégégﬂfgkgﬁggélosed position by a 15 conpression spring. The

el enent 100 is configured both to function as a flow resistor and a val ve.
In this enbodi nent the elenent 100 is configured to nove to the

nedi canent - rE1eedgivary dayiee oaanrisedtherrak exthalafion uaitfgandnibe Wglivery anitsa0f

agai nst the Dbi of .the compressian spring, W th r..bejn

entrai nabl e tgfl%gﬁvea??sc¥]P%£vﬁgsﬁIeyl%\?ﬁgﬂer{?h%mg%%]g& %IH?? B(C)ix\é\?g&té%tfsg’ﬁ other
predet enysi naghsfril@Walsabject tdRehidH B/ demdey upii 0 ey @dddy 20 in the range of about
5to 20 litres per mnute, at which the powder containing nedicanent is

entrained by the air flowis a function, in inverse relation, to the

driving pressure ich is itsel.f a fupction of e nasal resistance as

desor | bed helt mubeh ;D b prives”a HBFaE SGefon, noBhR: nessPaEs o o s

advant ageousdybddi A¥IRSMEP of awegnéxgrmateﬁar dukh a8 OENPSkLE l@r{ht&faﬁ,l AtaBR&Ytd N
p

rel easi ng the powder containing nedi canent at the optim
one end of the tubular section 38 for providing a tight sealing fit in the other nostril of

30  the subject. The nosepiece 40 is formed separately of the tubular section 38 to allow

for replacement, but could alternatively be integrally formed. In this embodiment the



25 flow rate, and avoids the possibility of medi canent being delivered to
the nasal airway with the velumin the open position. The delivery device
further CW(LJ/S?% a nosepiece 102, in this enbodi nent formagwiBogodnesi | ient .
material such as a polyneric material, for providing a tight sealing fit in
one 30 of the nostrils of the subject atf@ched to the other end of the
tubul ar section 96 downstream of the el enent 100. The nosepiece 102 is
fornmed separately of the tubul ar WO 00/51672 27 PCT/|B00/ 00273 section 96
to al | ow f ornoseppescthisn snapufit ebthedubylaesaction 81 Yutiroujdrequaybeya sesewd.
therewith. | ]IS [ et At o ' . IS .a f ] t

t ubul ar sect“ig%%wgbfh%ggé)sg@gg?a Oe‘%ﬁ%% @eqﬁ}gggﬁg%%\’/v"?iat p rsé?e%peg %)é’gé)elrnre Eﬁthe
enbodi ment  tifigeplo®etl €andldde Soxtenal bl @becshpdd @l caddd the afferibLrepiipsd t o
cause the anterior reqi on of the nasal cavity S into which the nosepi ece
102 i s i nserthe@thep nasal eqavily getd. whish dhe apseapiage A0 i3 ipsastedrioche emtrgdd.mebhe t he

i 1 02 be. d | e, by, i ncl udi AR '
r o Bct 1 ans.opgaD seiofatt Ritudefa FESTRRiaRel if B ATeRtienr 2 PfF detee o
and parti cl ecnfigredit§ prdvitiétd ifficidft fIove redRtdn¥e t/arf@akBioh ok @Er-BRBWIH &S a

bli ster opening nechanism|04 for opening the blister 94 in conmunication
Wi th the tubalciussdut gener@dn ¢hatdynsmimpesiiive pressire ibl the tnasal cewiyng In a

mechani sm 104 is manuall erated by the subje ri.or to deljver I n
Use, 5 subj queteGE BRTPHETORD AL ceere { s Ataisibio, Brel P to? aBTL OF s
nosepi ece 102yl iy Fésﬂfbﬁc@fmd’héuc@rpnbﬁ&e BOREd] 0f $he JﬁﬁnﬁMBte‘éﬁhe e pxhal es
t hrough the nout hpi ece 98, the flow of which exhaled air is resisted by the

el enent 1000 arwayl la aftesdeve embodichehtsahe flatverebisor Bé enulddiei emedablOnmmbeni s
predeterm ned fl ow rate_has been achieved, af which flowrate the velumis
in the cl ose"dl“’]bB%?P}aé‘ﬁj,eﬂ?Haé‘r%?”é??émenﬁﬁ"q%r4 msd "g'ﬁéln position and the
exhaled air flow entrains the powlered nedi canent in the blister 94 and 20
delivers the same through the nosepiece 102 to the nasal airway. The
driving predawpmefefred kmbodiment thewutlst wtit 36 inelmdés aumhflicaioe fir providmigrat &iast a
communi cati on pajh b.e%/ggnd t he osteii or %‘gr‘gi n of bhe nasal s.e.ﬁtum such
that the ai rof%l SwarYisHe Arniwstitln enel fReaciueire caprefirermined, psiNg MBS i or

mar gi n ofs th.ﬁaas{} linrept Wit ié,ﬂﬁgﬁé %Gdal REWAY, rleréfiga{b‘?ﬁttﬁg ir‘icﬁézﬁ&g@bchﬂ}ﬂis%ggﬂ e of

180 degrees nd out of the other nasal cavity. Again, as alrea
descri bed, twhistldi lmdhiseedy, tealbjktiaspprvideaddeish pexitive fiaetbacle ofproperdisdepdsi t i on
of the medicanent in the posterior margin of the nasal cavity. In a :
preferred erfff8fenent the del i very device includes a blister pack
advancenment nechani sm operated by novenent of the nouthpiece 98, for
rotating the blister pack 30 el enent 92 such that another unused blister 94
i s |ocated dailsd dethdelelivay depios of thin embodianepaistthe wdme hy fqrtaé ebowddeasatiedi ment
the blister ipack adyancenment nechani sm can be WO 00I,5167% )
20 irst embodiment. However, as mentioned above, by the provision of the flow resistor
41 in the outlet unit 36 downstream of the outlet nostril of the subject, a positive
dynamic pressure is maintained in the nasal airway. This positive pressure
advantageously acts to dilate the various ostia in the nasal airway, such as the sinus
ostia and the tubal ostia, and the associated tubes, namely the sinus tubes and the
25  auditory tubes, so as to promote the delivery of medicament thereto. Further, this
positive pressure acts to improve deposition on the adenoid which can often obstruct
the tubal ostia, the middle meatus which is a common location of nasal polyps, and the

cleft to the olfactory cells.

30  Figure 4 illustrates a delivery device in accordance with a third embodiment of the

present invention.



28 PCT/1B00/ 00273 coupled to the blister opening nechani sm 104 such as
automatically to open the blister 94, and thereby avoid the need for any
further iwcedoysegizi on by the subject. In one nodification, spaw/issoke2780 the
above-described nodification of the first 5 enbodinment as illustrated in
Figure 3, the delivery device can includélan outlet unit for providing a

fl ow resistor dowmmstream of the other nostril of the subject such as to

mai ntain a positive dynam c pressure in the nasal airway. |In another

nodi fication, the blister pack elenent 92 can be omtted and the housing 90
10 instead ' i B i f $al Wﬂ j i

t ubul ar secﬁhg\r?egg&%\gghih%?s O@?\/ﬁ?@‘qfag%ﬁ%@ g?gglegglsle 0 Fi@{)%l%lééé‘@%{i}ﬁ%ﬁ%& ng
medi cament cecondenttodoecht, atdtthud, i srdeonf ayiid ahnesessatyhdupficatibarofidesdripsion,
chanmber is entrained on the element 100 being drjven to.the second position
and the bli B t55&&6‘%&%@%@&98@6&%%‘%%lﬂbhkﬁ Pyts ksing designated by lgse of

powder cent gj j o . I - at | f .. As
W1 be ondar Sy TR, BRI Gl R AITIRGin St ARSI SRt e o
on any dry piowilethis ebddimentsdlplessuse-sdnsitivel spridpabemdinbraas, loeaed acthertabuliy
AstraZeneca PLC, the_ Accuhal er TM_ as manufactured by 3 axo PLC qr the

Twi st hal er TNE&iPnAdef the dekiveay poit By dewnalrgapyoinbe mwéa@eph@m@wam P AHR ece
is replaced i i i S: i i, e@mruni cat i on

w th Fhe. ai el epREARAEE e oA MRS leSicRh B iy Wl 3200001 6d by o
subject as the entraining delivery air. Figure 9 illustrates a delivery
device in accordance with a seventh enbodi nent of the 25 present invention.

The del ilfer yIhgevpntrel witst issenfigurebiestonolithe flamarate afube Helivesegasi sunplietiby

ext endi ng t hyough. t he housi ng.. 1.L0. one .end..of i ch..provides a ut hpi ece
Tr o o 1 b tichEn Rl Wity FG18 Bpife it BalBle b RS
PCT/ | BOO/ 0023 nkl&l by aegsgletd Of ﬂa&Zdéglﬂé‘é udefiasal Bh&¥Bo. 116 ARvABheY

di sposed therein between a first, normally closed position and a second,
tri gger posiherapabove hyhingintaing anwptimuheflewarterin thd Gassbaiswisdbe seposipel | er

the like rotatabl t ed t hr eaded_shaf t |y biased, t
the. ol osed BSTEIOTTEY BeRSBrBaeNBIERTige: TR rer Bt to & fe Paieic ©
confi gungd tqRphdiisi éfﬂleiea@y. arff driWafi§Sh HbA rateto GBSl SARELs ek fﬂixﬂﬁ_@isl Feg{éirédhe

delivery of an aerosol spray into the tubular section 112 as w |

descri bed i rtodedxamise e partidle depesition efficiencynthediime wongested ehsalairvay sdower
configured to nove to.th edi canent -rel easi ng apen position, by rotation
al ong t he t HIAERS PERIRLY 105eRBet Thimuten MiBidhe TEaaled f 2 8 PR RaRk Figvah y
when t he exhabiad IBW rhicO¥bsSHRLRARrR pof BIRKEWILRASE £h@war ate. The flow 10
rate at which the nedicanment” is released, preferably in the range of about
5to 20 litres per mnute, is a function, in inverse relation, to the
driving . pressure.whigch,.i .itseAf.a.fu ction of the nasal.resjsta ce .as
descri bal hapeRrRRRYchisALHyE dayise if GEEVISE A1 seimecasiRl SihF Abysrdescribed
advant ageousdeYof Q¥bSIBsehtor an optinmal particle deposition efficiency in
rel easi ng the nedi canent at the optinal flow rate, and avoids the
possibility of 15 nedi cament being delivered to the nasal airway with the

velumin the_ open sition.
eFiglrl)re 5 Hﬁlstrates a modified oral exhalation unit 20 for the delivery devices of the

above-described embodiments.
25
This modified oral exhalation unit 20 differs in that the tubular section 24 includes a
lateral opening 45 upstream of the flow resistor 28 and in further comprising, as an
indicator, an inflatable figure 46 connected to the lateral opening 45, which figure 46
when inflated assumes a prominent position in the field of vision of the subject. In
30  Figure 4, the figure 46 is shown inflated. By providing such a display feature, subject

compliance, particularly in paediatric subjects, should be improved. The oral



The tubul ar section 112 further includes a nozzle block 117 for providing
an aerosol spray through the tubular section 112 along the |ongitudinal
axis thergrfoodigsM || be described in detail hereinbel ow, tper/ipesad2gs bl ock
117 receives the valve stem 122 of an 20 aerosol canister |20. The delivery
device further conprises a known aerosol 2Z2ani ster 120 used to deliver
netered volunes of a propellant, preferably a hydrofl uoroal kane ( HFA)

propel lant or the |ike, containing_ nmedicanment, either as a suspension or as
a sol ution. exhalatien yais|20omirther, camprises Ay wdaten bing 48 qernerteshin theotiguipidéh

contains a vol. r 4 L Ni [ a
Calve Stem 1T RISl ey Ao HAThPRATEH 1T AR ALY RGP ben |
del i vered onfrepaddiateic kubjecdt aopurifie Ifanraleayivd 2mhbadindnicinvehd of bem 122,

and a net eri_ng val ve 124 for netering a predeterm ned vol une of propell ant
cont ai ni ng risdateblaethe figurentd ganldebes 0F gny indwhigdy ésrbraught intp ey peminentyp

00/ 51672 .30 PCI/ | BOO/ ivery.device further ¢ L - a trigger
mechani sr% 136" 6P opeﬁxggllaég? gy?{b‘@e\c}s?‘rk?& cf’]ftfém ]iyna x‘é(e)%mfﬁy 35%@%?@%@?% em
122 of the 5@ Oln £ prifGtadrendbtdihentehd Agre 4B at deicoffiyured s@ ades B¢ Rdlatedl une
of propellant” containing nedi canment through the nozzle block 117. In this

enmbodi nent  tdmetht shlpjgetrachieyingransoptieem ezhpriigre8ow migsilnithistway, ghectigure 4628
for loading the mai.n,.body 121 with an actuation force, and a | ever assenbly
130 coupl ed &F BHE ’%?Pjﬁ’{e el ement 116 to cause the rel ease of the
actuation force provided by the resilient elenent 128 on novenent of the
novabl e el enment 116 fromthe cl osed position to the trigger position. 10
The del il0er yUsteof the delivetie devioenef i thisserabatimenti scthe 19me anthahiod thermbdierent

f d of il ient i al h | yer | terial, f i di
a 1 gt seal e et BRaSiEnt s8Ry RS i bl e Pouppbingh s ne
ot her end Ofdet«/@l%g&cipgﬂéks%"re SRELd BB fikbe AOWNRLARAR Bid 49688 pRsthRes! zﬁitﬁﬁfbh 116.

The nosepi ece 13 formed separately of the tubular section 11 o all ow
for repl acenmrthe fioldt ofcwaiod oflthe sukiedty eThis bppearaneg phikheyfigife fdorimpdrtichbrkywi t h.
In this enbodi nent fhe nosepiece 132 is snap fit_.on,the tubul ar section
112, bt - CoPRR gAY PR ARs SIS At B furk aRentspF GEPASE S rLEvEe @Recan
nosepi eq& 132,68k 4danree gxligynal olive or be shaped to cause the
anteri o?lgr egdlaggﬁof lyhe nagiﬁ?yca\}ia?y into which the nosepiece 132 is
inserted to be enlarged. In a particularly preferred enbodi nent the

nosepi ece | can shaped, for example by including 20 swrl.-i nducing
proj ect i ons?l‘zlg'é)‘e[ﬁ Q&SH%&’ H@CEX?Wiq%Qj‘CSiIP 2PEAANGE ﬁ%?)‘ﬂ'fql ﬁ’m’o‘#‘w Bgfhteer n
and parti cl lABindbSida Pution. In use, a subject prines the trigger
mechani sm 1 é,ééeéﬁ“géﬁt e nout hpiece 114 in his or her lips and fits the

nosepi ece 132 into one of his or her nostrils. The subject then 25 exhal es
t hrough t he npout hpi ece 114, the flow of which exhaled air is resisted by
the novad e Breedriiveryideyicgropprises,? sbrambar milnwbrch inghides ea iplst 5 aed, an el e
Once this pr t i f Lev i e the
velumis in %ﬁg @Fg?gg%g%gsk%néﬁé% e&ﬁ§§§8|52 eldgdrrggstep %{f%\y?s Pﬂé‘{tﬁdg&{)g{gn
posi tion, trouiges4.ndhemesepisceni®nis cohfigired tepavidess ephd seallidd fiaid ol of thet he
relative novenent of the nmain 30 body . 121 and_the valve stem 122 of the

cani ster 120nasBilgef # feedt: dbe ebasabey ol dnrludss adtapssisianiOc Brfhii emphogiment a
medi cament t]ﬁulta“%/ Whg pﬁke?:f:gndl& znerdﬁ:ag%ﬂt@{e@éiginﬁQ:oﬂﬁ)'éﬂﬁq%ht 6P nstream of

25 the flow resistor 60 for containing a metered dose of a dry powder containing

medicament to be delivered to the nasal airway of a subject. In this embodiment the
nosepiece 58 is formed of a resilient material such as a polymeric material. In a
preferred embodiment the chamber 50 may include a desiccant. In a preferred
embodiment the flow resistor 60 can be provided by a moisture-absorbing filter.

30



WO 00/51672 31 PCT/1B00/ 00273 of liquid droplets containing nedi canent

t hrough the nosepiece 132 to the nasal airway. This aerosol flowis at a
pressure o doksigrant to maintain a conmunication path beyondedtmBopoatreri or
margi n of the nasal septum such that the flow flows through the one nasal
cavity, around the posterior margin of tft nasal septum in effect being re
5 directed through an angle of 180 degrees, and out of the other nasal
cavity. Again, as already. described, this hi-diryectional .flow provides for
a much enhaﬂﬁé‘&e’c?eﬂ%?é?cfig\éﬂs e?’ﬂgﬁ%’ﬁf Bgr@ SP%{‘?rHépsp%@t@ itg? _nﬁ%ﬁpb‘icﬁ t he
nasal cavit Ynio/he Wrhls Phet RORAR! TRE sutljft Bt hGles Hﬂ@u@f ﬁé%utﬁﬁé’&%,ﬂ{é can

be broadly based on any 10 breath-actuated pressurised netered dose

i nhal er, whetosv bhwhichieahaladairhpresistedi by the floaceesistoy 68 in diseghaater a0 dnd the
nout hpi ece i s .provi eg in communi cation with the air inlet of the inhaler
such as bot He¥! areqeicgg} ¢ NRs3 altrwmgg%sii 35do erslan NS ig pugssyede the,eral pavity

exhal ed by f%b@hﬁﬁéct Qaericint BIELAL Eio@%ggt}séfeélﬁgﬁi The %yggﬁd“aﬂ{,%er 'P%sfsgdrg" be

under st ood that t present invention een descri In1Its p r ed
enbodi ment s thadlosamesistonTool theadentrainzathy sbhvdepdde Medvaayenwin el imedkg@aidnt-ng
fromthe scope. of the inventign as defined by the appended cl ai ns. WO
00/ 51672 32 re§eiyINg qommpartmsn! (3 29d1thisa ageflpwepytraiaipg cmedigamens| thear passesa

For - causi ng TRAEARRAeAL Wiott R PRk of BELRER ShcolafaRturll

sur e of ophar ynge e ect; an® a

deli very unithe haval digvhy 69 atngpResgRs siffioine ) P Bemmusitaadapet Be§ofd eheof
the nostrils of the subject at such a driving pressure as to flow around

t he postléri dosierpymarsr of e nasal spptyeprughthen theqit flow flows thraveh throenernasalof

t he subject, wherein the. delivery unjt conprises a nRsepi ece ich

ol udes an BUET ROl BehisimER dale ST et BT T S e
one nostril tBRklgR afi @Abled IPONHREFect, AndRALE 2 §the MRS RQRYT iAgatiD ab RResiit | et
such as in use to prevent the escape of the gas flow through the one

nostril. 1S descritied, s ibi-dirgctinmal ewoprovidgs forl 2 mhar enlancere depasttinneottict
Fesr st or - colMBHHRE g PR HBMERLoT BF PPbbFtfAg = rosi ot ance fo the
exhal ed 1gir flow.
In a preferred embodiment the delivery device includes a pressure-triggered valve,
preferably located in the mouthpiece 56, which is configured to open only when a
predetermined positive pressure has been developed by the exhalation of the subject,
typically at a positive pressure of about 10 cm H,O. This configuration
20  advantageously avoids the possibility of medicament being delivered to the nasal
airway with the velum in the open position and thereby reduces the risk of undesirably

depositing medicament outside the nasal airway.

In another preferred embodiment, similarly to third-described embodiment, the
25  delivery device can include an outlet unit for providing a flow resistor downstream of
the other nostril of the subject such as to maintain a positive dynamic pressure in the

nasal airway.

Figure 7 illustrates a delivery device in accordance with a fifth embodiment of the

30  present invention.



3. The delivery device of claim2, wherein the flow resistor is configured
to 20 maintain a positive pressure differential of at |east about 5 cm H20

bet ween I‘gsq&}) pbq% upstream and downstream t her eof on exhal gbiraBodiszizhe
subj ect. 4. ﬁe elivery device of any of clainms 1 to 3, wherein the

delivery unit further conprises a delive24 channel which is connected to
t he nosepi ece and 25 configured to receive a substance to be delivered to
the one nostril. 5. The delivery device of any of clains 1 to 3, wherein

t he del i ver yhardelivetyr devdce eomprisesaan erak gplmlgtiamimit 78 theanghl whieh a swhjectf | ow
entraining a_sybstance t.o the nosepiece. 30 0/51672.,33 PcTnsoo/ 00273
o The der GEPYSHIsOHIEE F of PG RS o e Sment sty YA 72 s SRV PE aRea o
deliver a gag fldwuhtsARak AledidatheditotldAhsAl AipWay 61QKe subjecthe delivery device

of claim5 or 6, wherein the delivery unit further conprises 5 an actuation

mechani sm for actuating the supply unit in response to exhal ation by the

bj ect. _8. Jhe deli dev. f ar f clai Stqg,7, further . I Si
controf w8 SKHART Fihg O Rem@aispid TPt Bein ¢ 4 BOHORBPSThect ow
rate of the ,gelleuqs efle M 6P@e thititar Betio'f4. dehd MBLMpHRY WG,ewEi{ch G4

et
wherein the closure unit conprises a nouthpiece and a novabl e rrgilrlT%Ber -
configured tlee hpyefche exjettais tmmiegd sepaaelibpetie tbnbuoghctidne74vatabpivetre, and
the delivery ynit further c ri ses 15 deliv channe| conpected (o the
nosepi ece aﬁ%PLi%"r'F“f%el Percoy raétﬁwt%%ﬁpg%d"‘tte@"ﬁ% fPrBVé{)IItEerﬁ’é( er E‘ué&‘si n
use as to he 68V 9 98 of § e aULBs g ad8li Yy
channel . 182Mﬁ})ﬁgn§%lﬁ%e?§ag%\)}i ce o? cz:il %ﬁ%g%:sOMerei nlit he rlmvab1 e nenber is
configuiéd tequally beta sseva fitl olihe abukir cectaomd7pimbadbe a flbivomsisesi 78 amakist 0

the exhaled air flow 11. The delivery device of claim 10 erein the
movabl e memSBIORENGIY g@aﬁw&ﬁt ePnigrisdaionroiaty 98 axhglatt F bk dbe \é\%f":ta%ndl ¥ist

about 10 leflfg‘ﬁ : f ' Stol Gausd Me FELdr¥ fgvice

of any of clai n%ygﬁﬁt%ﬁilp}ésjﬁmﬂgrget?ﬁﬂ? %gﬂﬁé@étpgwn%n{?egaﬁss ae got erlt g{)ﬁy%

menber . positive pressure in the oral cavity of the subject sufficient to maintain the required
positive pressure differential between the oral cavity and the nasal airway and thereby

15 maintain the velum in the closed position.

The delivery unit 72 comprises a tubular section 80 and a nosepiece 82, in this
embodiment formed of a resilient material such as a polymeric material, for providing
a tight sealing fit in one of the nostrils of the subject, attached to one end of the tubular
20  section 80. The nosepiece 82 is formed separately of the tubular section 80 to allow
for replacement, but could alternatively be integrally formed therewith. In this
embodiment the nosepiece 82 is a snap fit on the tubular section 80, but could equally
be a screw fit. In a preferred embodiment the nosepiece 82 can include an external
olive or be shaped to cause the anterior region of the nasal cavity, into which the
25 nosepiece 82 is inserted, to be enlarged. Ina particularly preferred embodiment the
nosepiece 82 can be shaped, for example by including swirl-inducing projections, to
provide the exiting air flow with an optimal flow pattern and particle size distribution.
The tubular section 80 includes an impeller 84 coupled to the gearwheel 78 in the
tubular section 74 of the oral exhalation unit 70, such as to be rotated on rotation of the

30  gearwheel 78 to draw air into the tubular section 80 and provide an air flow



13. The delivery device of any of clains 9 to 12, further conprising a

di spensing 30 unit for dispensing a dose of a substance into the delivery
channel . woWes26451672 34 PcTnsoo/ 00273 14. The delivery dendmmonboesai m 1,
wherein the delivery unit conprises a nout hpiece and a channel connecting

t he nout hpi ece to the nosepi ece, the chadhel being configured to receive
the substance to be delivered, such that exhal ation through the nouthpi ece

del i vers nedi canent through the nosepiece. 5 15. The delivery device of any
of clains 1 thegethroughat o pessswe ﬁbﬁfiesqnh& ependhe flew nath bevosdthe rIstryion massiapi ece

for fitting jQ.t | fa: hec : resistor for
provi di ng aogg‘sei S g%ggﬁ{noaﬁﬁé&éégse%fi Ilgt\t/%/eoen%é’? Jitlﬁ:g&afsﬁ(ra&q‘éﬁlﬁ%lr)ﬂ#gssﬁlr%f@‘ of the
subject so as in use to maintain a positive dynam c pressure upstream
thereof. 10 16. The delivery device of claim 15, wherein the flow resistor

i s adj ust ablThetdslixenydwit & fustier semprisesof disprusiigowit & fortdisneasing 2. matered

del i very.devj ce i . 16 ei.n.the outlet unit further

conpris eg _ 151 Oﬁen?fin 815} a_v?)are}?Ié 8&5161 %&/@%@%mgﬂ tP g}(laesEqulﬁ% °F log%\(l) UPE%FA _Pf H}?

audi bl e si gR@pellddd4c h ithie efibodiektin€ Hiendspthsing anft 881¢ nﬁhuﬁlﬁmcﬂomu?ﬁ@ flow
rate or pressure upstreamthereof. 18. The delivery device of any of clains

1 to 17, whermgtaredidose ef dpepgwdaricontaining sredzomeninipta thestubilar segtiomB6r bitor
provi ding at | east one of a vi.sual .or, an.audi bl e signal exhal at i

Phr ough - he cab: Tisrigel i obRind o el oS gbandihae 1 s o el e

i ndi cator cQp4 f&%ﬁy%aqhggh@gveﬁg@gﬁ et oritBe SBY&Y i nto view on exhal ation

t hrough the nout hpiece. 25 20. The delivery devicCe of any of clains 1 to
19, whendOcontai ning substance to be delivered. 21. The delivery device of

SO RO TRE T S R N L
irrigating agetinefo?his drheAASsNE. THE i@ théd dxif@ls through the mouthpiece 76, the
flow of which exhaled air is resisted by the gearwheel 78 such as to develop a positive

pressure in the oral cavity of the subject sufficient to cause the velum of the subject to

15 close. The exhaled air causes rotation of the gearwheel 78 which in turn causes

rotation of the impeller 84, and the rotation of the impeller 84 develops an air flow

through the tubular section 80 which entrains the metered dose of dry powder

containing medicament and delivers the same through the nosepiece 82 to the nasal

airway of the subject. As mentioned above, this air flow is at a pressure sufficient to

20  open a communication path beyond the posterior margin of the nasal septum such that

the air flow flows through the one nasal cavity, around the posterior margin of the

nasal septum, in effect being re-directed through an angle of 180 degrees, and out of

the other nasal cavity. Again, as already described, this bi-directional flow provides

for a much enhanced deposition of the medicament in the posterior region of the nasal

25  cavity.

In a preferred embodiment the gearwheel 78 is configured such that rotation thereof is
prevented until a predetermined flow rate has been developed which is sufficient to
ensure that the entraining gas flow developed by the impeller 84 is optimal. This
30 configuration advantageously ensures an optimal particle deposition efficiency and

avoids the possibility of medicament being delivered to the nasal airway with the



WO 001 51672 35 PCT/ 1 B00/ 00273 22. A nethod of delivering a substance to the
nasal airway of a subject, conprising the steps of: sealing one of the

nostrils gfo‘ﬁ”ﬁ%j ect to an outlet of a delivery unit such @eae8efuaps event
t he escape or ‘a gas flow through the one nostril; closing the oropharyngeal

vel um of the subject; and delivering a g& flow entraining a substance

t hrough the outlet at such a driving pressure as to flow around the
posterior margin of the nasal septum and out of the other nostril of the
subj ect. 10 v2Bim Tihethaeopasd peditien sonaP 20 ighedeeihe risk ofemndgsirblyudepositiog i s

provi ded by exhal at 'hontalgﬁtthe %b]{"ect. 24. The nmethod of claim 23, wherein
the exhal at FEHITARPHPYFGR B TSR st or so as 15 to maintain a positive

pressure differential between the oral cavity and the nasal airway of the
subject sufficient to maintain the velumin the closed position. 25. The
met hod of clFagure 34illusinagese a rdetiveryfdevive rip sicstrdandeswitly raf sigthr engbadementi off then a
positive_pressure differential of at |east about 5 cm HBO between the oral
cavity 20 abiCEREIKEMN ai rway of the subject. 26. The nethod of any of
claims 22 to 25, wherein the gas flow entraining the substance is provided
by actuation of a supply unit. 25 27. The nethod of claim 26, wherein the
gas flow is Repdliaty devitcheoremiseb at hausifg 9vfaf heusengs ailblistetr pads elefivat 92t hod

of claim 27, \/_\/81er,einthe suppl y it ctuated by the exhalation.f] ow of
the subj ect WHieh nojydea Buesy $6bheters| HoBtin 28 SOnG BOREE AIRPEof
claims 26 tquaffoaniahf LM ristblith 0015 ShuRlcaiON Wil bidar ichilstuonat e
of the gas ow delivered by the supply unit. 30. The nethod of any of
clai ns 28 t owlith, opeheo end bewhreh thbdur ewrtio@ionipngvidessa suduthpaereed8d whizhaui ded
by an inpeller driven _b¥ t he exhal ation fl ow of the subj egt.
use is gripped in the lips of a subject. The tubular section 96 includes an element 100
movably disposed therein between a first, normally closed position and a second, open
position. In this embodiment the element 100 comprises a propeller or the like
rotatably mounted on a threaded shaft and normally biased to the closed position by a
15 compression spring. The element 100 is configured both to function as a flow resistor
and a valve. In this embodiment the element 100 is configured to move to the
medicament-releasing open position by rotation along the threaded shaft against the
bias of the compression spring, with the powder being entrainable by an air flow only
when the exhalation flow exceeds a predetermined flow rate. The flow rate, preferably
20  in the range of about 5 to 20 litres per minute, at which the powder containing
medicament is entrained by the air flow is a function, in inverse relation, to the driving
pressure which is itself a function of the nasal resistance as described hereinabove. As
will be understood, this configuration advantageously provides for an optimal particle
deposition efficiency in releasing the powder containing medicament at the optimal

25  flow rate, and avoids the possibility of medicament being delivered to the nasal airway

with the velum in the open position.

The delivery device further comprises a nosepiece 102, in this embodiment formed of a
resilient material such as a polymeric material, for providing a tight sealing fit in one
30 of the nostrils of the subject attached to the other end of the tubular section 96

downstream of the element 100. The nosepiece 102 is formed separately of the tubular



31. The nethod of any of clains 22 to 25, wherein the gas flow entraining a
substance is provided by the exhalation flow of the subject. 10 32. The

met hod of wang/sedzcl ai ns 22 to 31, further conprising the steemrasbogozeyi di ng

a flowresistance to the gas flow exiting the other nostril of the subject

such as to maintain a dynamnic positive pEéssure in the nasal airway of the

subject. 15 33. The nethod of claim 32, wherein the dynam c positive

pressure is of sufficient magnitude as to force open at |east one of the
audi tory tulSegias 96 e aiaw dor yeplacement, hKccawd mlgmatively henimscerally dormed
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met hod of arynt ebuld| ajually B2 at @rd4 fitwHareprefdrivd ditrwiiinentodhs idosspieder BIRStdne |1 S
at least 5 cm H20. 25 36, The nethod of claim 35, wherein the dynam c
posi tive prdBdudean gxtgnal ghivg osbe shapegdo cape thhantppenysgioprofdhenpsabeavity
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vi sual or arprejgcliagisetospigivide thaenitimgrivdewevith nalvipsmat dowupastemgnd pamicle
achieved in the .ﬂagaklr.l| ai rway. 40. The nethod of any of clainms 22 to 39,
further compti*HHY°YHE step of providing at |east one of a visual or an
audi bl e signal on exhalation by the subject. 10 41. The nethod of claim 40,
wherein the visual signal conprises the novenent of a display nenber into
vi ew. 420 Thkhendslivery déviemfuriher compmses 22blisterddpenisigemechantshe 1 841 et eprenéng
conprises a dry..15 powder. 43.. .The.pe ho@ﬁﬂf any of clains 22 to 41,
Wherei nthe 5 BtEn 2 W Ghrpitaisaton SoffinA Fpies SN0 06a 15 HHE eRBoRR b e ai m
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particle size distribution is in the range of about 1 to 10 Vim 25 46. The

met hod of claim45, wherein the parficle size distribution is substantially
in the rangdndfeghdthicct erigs ity mohihptece 9B B TReT U 2R Y themeseRicesl (2 46,
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flow of which exhaled air is resisted by the element 100 until a predetermined flow
rate has been achieved. Once this predetermined flow rate has been achieved, at which
flow rate the velum is in the closed position, the element 100 is in the open position
and the exhaled air flow entrains the powdered medicament in the blister 94 and

20  delivers the same through the nosepiece 102 to the nasal airway. The driving pressure
of this air flow is at a level sufficient to maintain a communication path beyond the
posterior margin of the nasal septum such that the air flow flows through the one nasal
cavity, around the posterior margin of the nasal septum, in effect being re-directed
through an angle of 180 degrees, and out of the other nasal cavity. Again, as already

25  described, this bi-directional flow provides for a much enhanced deposition of the

medicament in the posterior margin of the nasal cavity.

In a preferred embodiment the delivery device includes a blister pack advancement
mechanism, operated by movement of the mouthpiece 98, for rotating the blister pack
30  element 92 such that another unused blister 94 is located at the delivery position. In a

particularly preferred embodiment the blister pack advancement mechanism can be



PCT/ 1 BO0/ 00273 48. The nethod of any of clains 22 to 46, wherein the

subst ance conprises a cl eansing agent for cleansing the nasal airway. 49.
The net hod, 0fe88% of claims 22 to 46, wherein the substancep&fiBdoosas an S
irrigating agent for irrigating the nasal airway. 50. The nethod of any of
claims 22 to 49, in delivering a substan2® to the posterior region of the
nasal airway. 10 51. The nethod of any of clainms 22 to 50, in the treatnent
of nasal inflanmmation, particularly rhinitis. 52. The nethod of any of '
clai ms 22 t cogpleditp therlistar onemnpg meghaniys 404 geghgsautormtglly %@eﬁiéhhghst@f any

of clainms 2 Q in th [eat.nent o ertrophi denoi ds. 54. The
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medi a. 20 55. The nethod of any of clains 22 to 50, in the treatnent of
reduced ol facti on.

AR As. AAS. AnLBnggnadifisationA’ simfarZsto A2 apave-degeritd” modiftcanion . ofl the LfirstAL. A,
$(2)2ﬁ92 A%L' Ac%‘ﬁlf(\)rgiimén 'a'g\liﬁﬁs%%teépi\n 1gu(;/g 36‘}%%62: déﬁvepr\}g%é\'lai\gé éA‘alilglrzlclﬁ EI:' énAOEtle'%\ugit or HTFG
I m} xsni d_ZU] 68] ol salstd] dditstrbad] srathe aliké] salraadd smalsepidbc slchRal gal cal
ca] cRaU] ca] c*a] caJca] ca] ca] ca] ca] cal] ca] ca! YTj +} %- GB@uoj e [V]]ca] ca]ca] ca
] cal] ca] caU]maihtan & ppotiyecdynaaiic plesaire ol thahew] eimpven] ca] ca] ca] ca] cal] ca] cal ¢
aJjcalca]ca]caljcal @

H 11 A" " #ESYOM &QA&B&E&&&I "' ('))) -****F++, U---{vqgl gb] X]]] ca] ca] ca] ca] ca] ca] ca]
; ?L ; ?] ca] C?] 1536 fkf Hodflaabt et GaeRr HehRht 61 E4l 6:AhGR8ahE ML ERER cal
/' 1 00015222 2R84t pEEa mbiti6 6 G R Batzwhich at W $dmmpinihtia] withahd oijuta Wkatignca) ca

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] c cal cal 7<8
]8 8+]999]5: : ] : qu z?.x!d inlo w icﬁ ]a me]terec]l doge oaf]dry %)ow!ier c]onta]m%ng! mellicanl{]ent c]an%g]load]ed.

» <a<<=e=====g7= >F272 C = al4C ca
cal] ca] ca] c;?@tg ca %Og]% ?ai cai{’g{g??a (‘:%% %:Igfr]cea(]adcai cgfgcg'ﬁagfégafdcgﬁjc% ]S@gBOC]C
C8 DDD=EEEEERi=fird- Bdnéa el ik cdI pekitio] griad Ke] Blisor | paek edyartmeajtcapcimhizal &a] cal
ca] cal ca] ca] ca] caU] ca] cg]PcagI cal ca] c%] cal ca] ca] ca] ca] cat] cal] ca] ca] ca] ca! JSKK
KLf LLMPNVG HBPpeies ek powder containing medicament into the chamber on
SeSSSSS mh a] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]c-
a] cal ca} 1‘(’33;1 C e%gé}‘)h]tﬁf%%fcg] CL] CL] CL] CL] CL] CL! S]SETII'T" ]UcU]U Joal cal cal cal cal
V' VZVWWWAK) XXYL1YYY1zCzzzZ[ [ s\\ "y*™{vpkfa\W]]ca] ca] ca] ca] cal] ca] cal] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca].ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ c%] ca] caly ca! *" -
- 7 0 <ad@&mﬁ%§5@d§mmgcﬁm§me, the present invention can be broadly based on any

gighh7iii?jk

0] 0a] ca] cal oy dikf il %53?%“%?Laé?%ﬁ?%éﬁ%‘e%@%?f‘%%?éﬁﬁkﬁ@eﬁf‘f@ﬁ@fﬁ%&ﬁ%’éSLS?
PP4qi qqr sr s#hé tA@ ChdRed Y s memuéaciuvdd by Giadockll € ablina] wathaba ]t a§ anhofatweddca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca! u[ vvwRww3

ysezzz! |4 | I‘{’X hernepAGL Mg bmg F%?*@afféal%éﬁp@a%@ca]lwmsﬂ%a%aﬂ cal ¢
a]J cal]ca] ca - L.lar Av
Z]CI 5]+XT zaqt ?] v@ﬁ%@@%{ﬁcg@@}igg ga ca C%g})lga lc:%hgga}lﬁa "g%}fggﬁ} féngn]afég]sé% ésaﬁoca] ca
] ca] ca] ca] cajmitalltbedic atfated] wed ad)eahont eataangei @& aitMj | {val gb] X]]1] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a) ca] ca] ca] ca] cal] cal
x]6wu] 36]EE4]8 ] X \L/g]l1 bl Xt]el ]dc l,ca]dcaLcar] cacl)c alc,]ca cal C%Lc@c%cglrg%c?hga] caj
ca] ca] cal] ca e claﬁléarfca%cgﬁceﬂcg lc%]‘ o) c%ﬁa %ﬁ cétr‘caa. YPEVS OaHient oL the
>GAIY zupld a\ Mkddnt alveadig] cal ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca! oT<BNQ d9b"v{vql fa[ V] ] cal] ca] caU
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca]
ca] ca] ca] ca LS/ | 3lor (u#. {vql.gb]. alcal c al cal.ca cal ca] ca] ca
Tea] cal ca] 6501 oy ey QBY B8 Romposr & FRuTnk LD b hdRhSFL SRLET vdfSRhaeeg! vo
h! FLn{upj e [ MldpalmaheadsaHoc 8hsatd 68)aRN G GadscAhoahpREE 2] £ ahfdl iGake ) cal ¢
a)J ca] ca] ca] ca] cal cal] ca] caU ca] calca] calca!, */ 70q91l f{vqgl gb] X]]] ca] cal ca] ca
] ca] ca] ca] cagupredah te] lipm]od a]subiEctal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
calcalc 0ca] cal gSch/, 5/ azuoje [V]]ca] ca] ca] ca] caU] ca] ca] cal] ca] ca] ca] ca] ca]
ca] ca] c:d ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca! ai 6;
~- 9<KN2k) {{ vpke_ZU] ca] cal] ca] c”a] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
U] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! #p/ e. 9?KN\ 4AKk) z| wr mhc”Y] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]ca]ca
cajcalcalcalca]ca]cajcalz $ ' z 58F&su
1?7((,%_| W]r nh!:’\Y} ca} ca} ca} ca] ca] ca] ca] Z:a] caj cafca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca! W) ! 1ILEMbhkt W{ vgkf a[ V] ] calU] ca] ca] ¢
aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]ca]ca
U] ca] ca] ca] ca] ca! DEOHS+"!



10M "10%v&' ()- mlO%vE' ()- & 109K ()-"&L0%E' ()-9 10%WK ()-L10%E ()-

10M +} %dE: / 10MB" 10%V&' () -

1 10%VE' () webbBY8#' () - 9! 10%VE' () - SH10%WE' () -! 10%VK&' () - >- dE: /PCT/1B00/00273

10M 2T10%V&' () -, 31! 109K ()-/f#10%v& ()-(''10%WK ()-9' f#10%v& ()-9% 10%E&' ()
-GbC 10M'L10% & ()-s10% & () T10% & () - 2Pom 10M

10M7 g#10%vE&' () -, 96! 10%V&' () - B@IEbC

10 #10%&' 10% & " 100A.& ()-@10% & ()-@1 %&' @ 10N &

Hi M 4" dEbC %6%) }é(é ](1)3 1@%@3 g ?l’@r@gt/(} l%b%og‘%l gpose@thgeln betweglz a

100 & () - #f-'lps%x&-)rﬁ])atl@élo]s Gilon i3 WAL BBl dibod bR

10% & () - 7@#10% & ()-S31 10% & ()-/ @10% & 1'10% & () - (&4&6&E&&&I " dEYNC
10M @ 10% &ktleinent 116 compnses a propeller or the like rotatably mounted on a threaded shaft

"110% & I 109 &' " A & 0 - 0 e - %
@5,186(}) /&&&.( % ) allT@ %%a%ai}y( igﬁe%l%%ed%%gi%é}l %yQ colfnlp(%e/gsfén(gprll )eaemgnl’%w 10M

é(()?/(\lg%g 2& ( ; i]sgc%g%ﬁl)%dg@ %& a§ 21 ﬂ * % * x S{fo'f Q% éier@ %}trlgger for the delivery of an

y10% & () - S#érﬁ%l&p(a)'-imu—the t-ubular xcwhﬁ‘n 10)%9%1&134 Yesciibed ihQetdiDhedéinbto &/, (Ih- f 4
10% & () - fFlSlO & ()-1f#1Q% & ( nbC _ ,
10M 1096& ( $his embogigteny they %@zﬂ(%lﬁflﬁ f@@é&neéj to g0yea@, the medigamenteleasing

/1/000152dE

1096&' () - & gﬁ%b)%%%%% ﬁ%@{t‘g%@@g feotEcaded shall aeimskite Dins Y R e TRESSs

10M8/ 109 & €pring, Jonl0¥hé& (he- exBiOUh &olw eydedDdBEedelertinkd%oly tatef The flow

1'109%& g - 44N55506P6 Q6R6AYNC 10M 105 ) _
rate at which the medicament is released, preferably in the range of about 5 to 20 litres
per minute, is a function, in inverse relation, to the driving pressure which is itself a
function of the nasal resistance as described hereinabove. As will be understood, this
configuration advantageously provides for an optimal particle deposition efficiency in

releasing the medicament at the optimal flow rate, and avoids the possibility of

15 medicament being delivered to the nasal airway with the velum in the open position.

The tubular section 112 further includes a nozzle block 117 for providing an aerosol
spray through the tubular section 112 along the longitudinal axis thereof. As will be
described in detail hereinbelow, the nozzle block 117 receives the valve stem 122 of an

20  aerosol canister 120.

The delivery device further comprises a known aerosol canister 120 used to deliver
metered volumes of a propellant, preferably a hydrofluoroalkane (HFA) propellant or
the like, containing medicament, either as a suspension or as a solution. The aerosol
25  canister 120 comprises a main body 121 which contains a volume of propellant under
pressure containing medicament, a valve stem 122 through which the propellant
containing medicament is in use delivered on relative movement of the main body 121
and the valve stem 122, and a metering valve 124 for metering a predetermined

volume of propellant containing medicament to the valve stem 122 on movement

30  thereof.
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of the nostrils of the subject, attached to the other end of the tubular section 112
downstream of the movable element 116. The nosepiece 132 is formed separately of
the tubular section 112 to allow for replacement, but could alternatively be integrally
15 formed therewith. In this embodiment the nosepiece 132 is a snap fit on the tubular
section 112, but could equally be a screw fit. In a preferred embodiment the nosepiece
132 can include an external olive or be shaped to cause the anterior region of the nasal
cavity into which the nosepiece 132 is inserted to be enlarged. In a particularly
preferred embodiment the nosepiece 132 can be shaped, for example by including

20  swirl-inducing projections, to provide the exiting air flow with an optimal flow pattern

and particle size distribution.

In use, a subject primes the trigger mechanism 126, grips the mouthpiece 114 in his or
her lips and fits the nosepiece 132 into one of his or her nostrils. The subject then
25  exhales through the mouthpiece 114, the flow of which exhaled air is resisted by the
movable element 116 until a predetermined flow rate has been achieved. Once this
predetermined flow rate has been achieved, at which flow rate the velum is in the
closed position, the movable element 116 is in the open position, triggering the
movement of the lever assembly 130 and hence the relative movement of the main
30  body 121 and the valve stem 122 of the canister 120 to deliver a metered volume of

propellant containing medicament to the nozzle block 117 to generate an aerosol spray
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exhaled by a subject as the entraining delivery air.

15  Finally, it will be understood that the present invention has been described in its
preferred embodiments and can be modified in many different ways without departing

from the scope of the invention as defined by the appended claims.



105,S, 10% & ()-)S10% & ()- ' -#10% & ()-, % 10% & ()-Y'm0% & () -

10% & ()-qrsrs#t1t2t3t4tdYNC 105 10: 10: 10:,910% & ()-8-#10% & () -,

10% & () - A%& ()-,- 10% & ()-4t@CtRtt udEYNC 105 " 10%pe&/18d0/00273

1 10% o0& ()-9!'10% 0& ()-"&10% 0& ()-910% 0& ()-L10% 0& () - uu[ vvwRWWEYNC 105
, 10% 0& ()-,!10% 0& ()-, 9! 10% o0& () - S#103% 0& ()-!10% 0& ()-9@10% o0& ()-wn3
yyy%zzdEYNC 105 @!10% 0&' ()- @ 10% 0& ()- @' 10% o0& ()-9' S#10% o0& () -,

1 10% 0& ()- @10% o0& ()-zzz!|W x| y]| z| | | bC 105L10% 0& ()-10% 0& ()- 10'0 10'0
10' 07S#10% 0&' () - @1! 10% o0& () -/ T#109 S|||1}}}4~dEbC 105,

10% 0& ()-Lf"10% o0& ()-!10% 0& ()- ' 10% 0& ()-'!10% 0& ()-"" 10% 0& () - 4~D~~
~L| dEbC 105, f

109 0& () -, 910% o&idélivesy 4oVied &r(Jeli@ilila afbstanck 10 YheoRasa) anlﬂ% ofa(subjddELC
105, S, 10% 0& ()-, (10% 0& ()-L' @10% o0& () -, $10% 0& () -

10% 0& () - MLO% 0&OWprigBg:Ast udE: / 10' 0 10' 0810% 0&’ () - @_6

10" 0,1 100 & (). EoKSUie &P (hhesht R 3G G BRRE e B it

10' 0ZO dE:/ 10' 0o 10% & ()- @ 10% & () -T#10% & ()-, YI0O%N & ()-,!10% & ()-LS
10% & ()-5+XdE:/ 10'o,L' glO% & ()- @' 10% & ()- @"! 100 & ()- @

110% & ()-10% & @)de@lg_lw%r@ for - ihera gasi flow entraining a substance to one of the

L0V8SH0% & O~ YUMol I0E dihd SUE R oSRh AEO AP & (

igt %@{g"é‘_ﬁfi (1 2){ gf ]194(%6&/5 cgl)thesshzg&sgl uin?l o &%QP/@&hé)otﬁe%%@tﬁl of the 108, Wterein
109%6& ( )é) #1096 &tlfe) ddilvmﬁmﬁ’t c(o)npfri‘s&f)%&ep)ecemdﬁ ihclh@asSinvdutlet through which

1096& ()-7- #10%811(é fow 39 12 S5 hetivere 1@Eel dne fostl & AealinPmombes fof - MPC

OWis 1n us eliver S€aling memoer

n()

sealing the one nostril to the outlet such as in use to prevent the escape of the

gas flow through the one nostril.

15 2. The delivery device of claim 1, wherein the closure unit comprises a
mouthpiece through which the subject in use exhales and a flow resistor

connected to the mouthpiece for providing a resistance to the exhaled air flow.

3. The delivery device of claim 2, wherein the flow resistor is configured to
20 maintain a positive pressure differential of at least about 5 cm H,O between

locations upstream and downstream thereof on exhalation by the subject.

4. The delivery device of any of claims 1 to 3, wherein the delivery unit further
comprises a delivery channel which is connected to the nosepiece and

25 configured to receive a substance to be delivered to the one nostril.

5. The delivery device of any of claims 1 to 3, wherein the delivery unit further
comprises a supply unit for supplying a gas flow entraining a substance to the

nosepiece.
30
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for controlling the supply umt such as to control the flow rate of the delivered

10 gas flow.

9. The delivery device of claim 1, wherein the closure unit comprises a
mouthpiece and a movable member configured to move on exhalation by the

subject through the mouthpiece, and the delivery unit further comprises a

15 delivery channel connected to the nosepiece and an impeller operably coupled
to the movable member such in use as to move therewith and develop the gas

flow through the delivery channel.

10. The delivery device of claim 9, wherein the movable member is configured to

20 act as a flow resistor and provide a flow resistance to the exhaled air flow.

11.  The delivery device of claim 10, wherein the movable member is configured to
maintain a positive pressure of at least about 10 cm H;O upstream thereof on
exhalation.

25
12. The delivery device of any of claims 9 to 11, wherein the movable member is a

rotatable member.

13.  The delivery device of any of claims 9 to 12, further comprising a dispensing

30 unit for dispensing a dose of a substance into the delivery channel.
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subject so as in use to maintain a positive dynamic pressure upstream thereof.
10

16.  The delivery device of claim 15, wherein the flow resistor is adjustable to allow

for adjustment of the flow resistance.

17.  The delivery device of claim 15 or 16, wherein the outlet unit further comprises
15 an indicator for providing at least one of a visual or an audible signal indicative
of achieving at least one of a predetermined flow rate or pressure upstream

thereof.

18.  The delivery device of any of claims 1 to 17, wherein the delivery unit further
20 comprises an indicator for providing at least one of a visual or an audible signal

on exhalation through the mouthpiece.

19.  The delivery device of claim 18, wherein the indicator comprises a display
member which is moved into view on exhalation through the mouthpiece.
25
20. The delivery device of any of claims 1 to 19, when containing substance to be

delivered.

21. The delivery device of any of claims 1 to 20, wherein the substance is one or
30 more of a medicament, a cleansing agent for cleansing the nasal airway, or an

irrigating agent for irrigating the nasal airway.
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the other nostril of the subject.

10
23.  The method of claim 22, wherein the velum closure step is provided by
exhalation by the subject.
24, The method of claim 23, wherein the exhalation is through a flow resistor so as
15 to maintain a positive pressure differential between the oral cavity and the nasal
airway of the subject sufficient to maintain the velum in the closed position.
25.  The method of claim 24, wherein the flow resistor is configured to maintain a
positive pressure differential of at least about 5 cm H,O between the oral cavity
20 and the nasal airway of the subject.
26.  The method of any of claims 22 to 25, wherein the gas flow entraining the
substance is provided by actuation of a supply unit.
25 27. The method of claim 26, wherein the gas flow is separate to the exhalation flow

of the subject.

28.  The method of claim 27, wherein the supply unit is actuated by the exhalation
flow of the subject.
30
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subject.

31.  The method of any of claims 22 to 25, wherein the gas flow entraining a
substance is provided by the exhalation flow of the subject.
10
32.  The method of any of claims 22 to 31, further comprising the step of providing
a flow resistance to the gas flow exiting the other nostril of the subject such as

to maintain a dynamic positive pressure in the nasal airway of the subject.

15 33.  The method of claim 32, wherein the dynamic positive pressure is of sufficient

magnitude as to force open at least one of the auditory tubes or the sinus tubes.

34.  The method of claim 32 or 33, further comprising the step of adjusting the flow
resistance in maintaining a dynamic positive pressure in the nasal airway of the

20 subject

35.  The method of any of claims 32 to 34, wherein the dynamic positive pressure is

at least 5 cm H,0.

25 36.  The method of claim 35, wherein the dynamic positive pressure is at least

50 cm H20

37. The method of claim 36, wherein the dynamic positive pressure is at least
100 cm H,O0.
30
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5 at least one of a visual or an audible signal when a predeterminable pressure

has been achieved in the nasal airway.

40.  The method of any of claims 22 to 39, further comprising the step of providing

at least one of a visual or an audible signal on exhalation by the subject.

10
41. The method of claim 40, wherein the visual signal comprises the movement of
a display member into view.
42.  The method of any of claims 22 to 41, wherein the substance comprises a dry
15 powder.
43. The method of any of claims 22 to 41, wherein the substance comprises liquid
droplets.

20 44.  The method of claim 43, wherein the liquid droplets comprise one of a solution

or a suspension.

45.  The method of any of claims 42 to 44, wherein a major fraction of the particle
size distribution is in the range of about 1 to 10 um.
25
46.  The method of claim 45, wherein the particle size distribution is substantially

in the range of about 1 to 10 pm

47.  The method of any of claims 22 to 46, wherein the substance contains a

30 medicament, particularly for the treatment of a nasal condition.
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52. The method of any of claims 22 to 50, in the treatment of nasal polyps.

15 53.  The method of any of claims 22 to 50, in the treatment of hypertrophic

adenoids.

54.  The method of any of claims 22 to 50, in the treatment of secretory otitis
media.
20

55. The method of any of claims 22 to 50, in the treatment of reduced olfaction.



