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PCT/ DK98/ 06214he tubular body so as to create a flow of air through the
inner cavity of the tubular body for transferring the
substance to the nostril.

20 In the method according toc the invention the person or
patient being treated is creating the necessary air flow
through the inner cavity of the tubular member by means of
her/his expiratory blow. It has been found that the user will
automatically close the connection between the nostrils and

25 the throat by the uvula when blowing. Therefore, the powdered
or particulate substance is substantially prevented from
penetrating into the users trachea and gullet. Therefore, by
using the method according to the invention almost the total
amount of the substance blown into the nostril is applied to

30 the mucous membrane within the nostril.

The method according to the invention may be carried out by
means of a tubular body which has or may be given such a
shape that one open end thereof may be inserted between the

users lips while the opposite open end is inserted into the
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one Cross- sectlonal restriction may be formed in the 30 inner cavity of the
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pressure. This may cause unintentional movement of the

20 powdered or particulate substance within or out from the
tubular body. The risk of such unintentional movement of the
powdered substance may be diminished when at least one
venting opening is defined in the tubular body wall at or
adjacent to said first open end. However, when the user or

25 patient has inserted the first open end between the lips and
is ready to blow through the tubular body the venting opening
will be covered by the lips or be located within the oral
cavity of the user. ' '

At least one cross-sectional restriction may be formed in the
30 inner cavity of the tubular body such that the dose of

powdered or particulate substance is arranged downstream of

the restriction in relation to the direction of the air flow

transferring the powdered or particulate substance to the

nostril. Such cross-sectional restriction will encourage the
35 patient or user to blow more forcefully into the tubular
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air flom/sxanmﬁ@ralomfzatuaeroéf the device, said device comprising a

tubular body having a mouthpiece at a first end to be
inserted between the lips of the user and a nasal piece at an ..
opposite second end to be inserted into the nostril, the

30 tubular body further defining an inner flow passage extending
longitudinally between the mouthpiece and the nasal piece,
whereby the user may blow into the mouthpiece end of the flow
passage and transfer the powdered or particulate substance
arranged within the flow passage of the tubular body to the

35 nostril in a dispersed condition.
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The device according to the invention is preferably of the
disposable type. Therefore, the device may comprise a dose of
a powdered or particulate substance arranged within the flow
25 pasgage. When the device has been used once and the substance
has been transferred to the mucous membrane of a nostril or
the nostrils of a person, the device may be discaxrded. The
said substance may be of any type which could advantageously
be introduced into a nostril dispersed in an air flow, such
30 as a substance or vaccine active against allergy, a

pharmaceutical or a medicament.

When the tubular body contains a dose of the powdered or
particulate substance, the opposite free ends of the
mouthpiece and the nasal piece, respectively, are preferably

35 sealed or closed by closure means, which are to be removed or
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In order to obtain a good dispersion of a particulate or
powdered substance in the air flowing through the air flow
passage the velocity of the air must be relatively high.
Therefore, the flow passage of the tubular body preferably
25 has a cross-sectional area not exceeding 75 mm? and
preferably not more than 70 mm?. In a preferred embodiment
the cross-sectional areas of the flow passage do not exceed

50 mm? and are preferably 7-35 mm? or about 20 mmZ.

The device according to the invention may further comprise at
30 least one venting opening defined in the tubular body at ox
adjacent to said first end. The device according to the
 invention may further comprise restriction means forming at
 least one cross-sectional restriction within the inner cavity
of the tubular body, and a dose of powdered or particulate

35 substance may then be arranged downstream of said restriction
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25 flap, whether forming part of a one-way valve or not, is
preferably an integral part of the tubular body wall. This
may, for example, be obtained when the flap is cut from the
tubular body wall and bent inwardly into the inner cavity of
the tubular body so as to define a venting opening

30 immediately upstream of the flap. The opening is preferably
formed at or immediately adjacent to the mouthpiece so that
the opening may be covered by the lips of the user or be
located within the oral cavity of a-ﬁééfmblowihg through the
cubular body. _ DO
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in that crbescompresesdthlenallanss titisc ttiche Indangth earad r‘dr@e‘tbwmpmﬁSilhéEf | ow

passage upghh-eam e Uhf (938,10 part ACHA éﬁb%‘tﬁ%ﬁ@cﬁ Ry Labl enbed

first closing or restricting 05|t|on and a second position in |ch no
or subk?anfrarsy ofess drz'é:sfterxieé"cq &P lion e MBS I5y9 ¢ H%m%’é]sltzﬂ ctFORORRBARY t he

restricti ogrimeaes 1h&ieNg cadapieed domprss ifiviemgdiaidr fodstod egdfiséd Ny

osition to their, secand, 20 | restr osi tion when, a er

PP owt o w5 BB e o S e Sohe Aotk bdhas
pressure dthéepeafemﬁmmbmwnmmﬂﬁmrmceieaxndzmMOxﬂn@ wemdshef the

t ubul ar bogja{l %ﬁ%@% %Iat‘}ra%\%ﬁtere n&?% ;ﬁ“ﬁ%ﬁ% &;\c/#. ge used not

only for ransferrin anostrll but
al so a0 ansibbBsboce Ihléwt llb{fﬁ mOStrllb@dy r@sknides r@tm&sctgmp nela@s may be

of any type-drschlsREehIReiRlf s 2D theT%}ddl‘é%ntBéHy‘%éﬂwéE}W Iles

descri bed w tﬁir ef erence to the draw ngs, wherein %I ust rate
the use of 2RAr dBIGFHENG éﬁn%@%m%s%rhémc§%&%ﬁ%ﬁ% $eckhe

i nvention, partski LWhe4=1 itheAiRiH Aged riiiadead andnddwl devd€e ShovRei N Fi g
3, 30 Fig. 58|IIu te further. e dlrrentd(s)tci{ t he devjce akﬁ(e:ordlng
f

the i nvent F§¥1ce 1 § POF s S RIS SHEWVIREETH 5we%n51%§m
in an 20l ailgpd heahay blow forcefully into the mouthpiece to build up a

high pressure therein. Then he may release the compressible
parts whereby the compressed parts are suddenly inflated and
expanded so that the air may flow freely through the
unobstructed inner cavity of the tubular body. The pressure

30 being established within the oral cavity when the user is
blowing while the compressible parts are deformed causes the
uvula to efficiently close the connection between the
nostrils and the throat.

It should be understood that the restriction means may - -
35 cowprise any other kind of means adapted to move from their

first restricting position to their second less restricting
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devi ce shawmplacdd doy 1@1¢&myg¢)b-11ke|arsiew@obmmioam¢@ nostril and between
the lips of a user, and Fig. 20 shows the sane as Fig. 19, but when the

user bl ows through t he nout hpi ece. Fig. 1 illustrates how a
devi ce acdraliinyentiore fwneieT orrsidey delesker f&eri dirpaueing a dose of

a povder e%c%‘deredF@ft &f&ﬁé@é@@%m@aﬁ& 0j aEhQSé:[:!:'fPJ:wt hsagaeaevIBe
devi ce shown in t.ubu] ar bod be forned

i ntegral | ycanm&im%e? t‘é‘g‘FJr%PF JRedyhaying agv%%hmewaé j gne endy gp
exanpl edb)bdﬂﬁmmécﬂllﬁl@twé'éle myhr:eps Soﬁ)rﬁflﬂ@bl goothébetBE dbéﬁoﬁxa?ge
type an rlses at_o te_.ends .a nput serte

bet ween tﬁfgfg)"f Y he IE% € Q- %s‘[:}?e mgu‘gﬁl%%%cize‘?% 8E ?nggPWed into a
nostril (ﬂpaduageuﬂeflnedrwsmhmm|whéytuﬁwmamﬁm®&p|ané dispadséhpowdeakd
pi ece. 12 n t

EboditenCSP AL EE A54EheY SpALETRARLE AL 1du bRsble of
subst ant i diley iaJﬂOlahaJarfeO@Y ntoreghe air flowingyrlgspugigethe flow

10 passage, AbEKO8L002d4a1 resdPect 1N REaROdYe{RENhPGahBadEVi Ce

10 may have, any suitabl e
within the flow passage formlng at least one cross-sectional

restriction, said restriction means being moveable between a

20 first closing or restricting position and a second position

in which no or substantially less restriction is defined by

the restriction means. Such device may be used not only for
transferring powdered or particulate product to a nostril,

but also as an inhaler. The tubular body and the restriction

25 means may be of any type described herein.

The invention will now be further described with reference to
the drawings, wherein
FPigs. 1-3 illustrate the use of three different embodiments
of the device according to the invention,

30 Fig. 4 is an enlarged side view of the device shown in Fig.
3,
Fig. 5-8 illustrate further embodiments of the device
according to the invention
Fig. 9 is a cross-section of the device in Fig. 8 shown in an

35 enlarged scale,
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cross-sectjonal_ shape. Wen the cross-sectional shape is circular, the
inner di ar¥PEPSIR8Y, for exanple, be 3-8 mgn .The tubul arPEEPKE#IZY may

contain a dose 14 of a powdered or 5 particul,ate substance. Prior to use

of the deviggs.the and QPPASihiEteReR eMds Rirdhe- taid&ndody @feaﬁéosed by
a pair of .renpvabl e .ca $ 0% any ot her, type of closure neans, I ch
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may- be pun 'devi ce shown in Fig. 1 is to be
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The tubul ag¢ ¥Wertivglorsimdmy iamdrieg flap extiemdiag timttdhdthe inmsdwwavicEFi g.

1, but thegkntgempduathgiRaid, 13 is shaped differently. It should be
understood_that this internmediate 20 part nmay have any ot her suitable

shape. Figgi gd? 3S3R¢ £TOOAi8erst OfarhenBisyithinieds witdr devfkap

accor dimg &etéhaihgyeromorhehirded SdgeMRFs et ndith R S- Thus, in
figs. 3 an€.4 thg iﬁ%}errredi at e partﬁéﬁ defi nes an inner cavity 15
openi ng i nf b98ockat SPPEE PefiiiRg ERPCSSMED Aol ARE MNP IRAR HiAeteg 11
and nasal pieertdngpbgeaini?and a tedeeslvelpartlacdidi@PEdie Dast 13

shown in fi!gg fhor.rred fromplastic material by bl ow

3 4 y _be
nmoul di ng an ?ﬁeCQQQt%Stfhﬁ:ﬂgcg%ff G Crie nasal pi ece or pieces 12 nmay be

strai ght tEbeslehft hs madsheroempodssent pifasthec mattdrhisce Aothihiase 4 ube

| engt hsg arge%)giggghgﬁge@glyy‘;ﬂ%t ed in the internediate part 13, they
are preferably disposable while ' the internediate part may be reused.

As shown iRi$¥Fg. 17 shpwsdep eBbpayresipriséhs pwuthrianssdlaving pi eces 12

and a si ngl gwapalpbieceatibldl kannaphyely, the WO 98/ 53869 _
PCT/ DK98/ 00214 devi ce may conpri se

, . . : . 11 | :
only one nas@f - ptlcdS hEFRnEEeVaditysiFatingha@ davdcfedidie part 13
is preferabbytsphbped ae ahown in Fegeahe L bulioped by tathsié;lx\B fl owi ng
;2: '?Iu%h ;{Hgl&g‘” _IL¥ §Qlﬁg‘.tratetsohlovqu:g\ée dglvﬁgeé\er Sslh%rw}vnOfir;[ Eigp.o lsern?agy (ge
inserted into the nostril and between the lips of a user, and
Fig. 20 shows the same as Fig. 19, but when the user blows

through the mouthpiece.

Fig. 1 illustrates how a device according to the invention
25 may be used for introducing a dose of a powdered or
particulate substance into a nostril of the user. The device
10 shown in Fig. 1 is a tubular body, which may be formed
integrally from rubber, cellulose material, glass or plastic,
for example by blow moulding. The device is preferably of the _
30 disposable type and comprises at opposite ends a mouthpiece
11 to be inserted between the lips of the user and a nasal
piece 12 to be inserted into a nostril of the user,
respectively. The mouthpiece 11 and the nasal piece 12 are
interconnected by an intermediate part 13. In the embodiment
35 shown in Fig. 1, the intermediate part is formed

substantially as an arc of a circle.
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corrugat i ofggent b RIS NRAIAIRPAL RY e he_.cor rugat i ons
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devi ce may _cont.ain aegig e 14 of subst,arll?el, andltr?g{dop}%oés?%es e%lh%é)éjofithe

devi ce may2b& SFEEEH eshddeaddPe and intma mashzil dofithe 10ser,

accordi ng resphetiinvednt,i @ showherabltg. 1.CHEW iR WYIMIENGE C&r@&?&#}g
means in oEf{grmggt&l%r%\éel w di s%er Lon_of the powjered or particuladte
substance im-alr £S5t "ERFSO8h Tffe PRMdeEEd BUbsStANGfokd &k enbodi ment
in 35 Whi cAigphekedalint lrheadineflewinhg mhdeugdr téwanuibafaoaa®ied and
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WO 98/ 53869 transferred to th i
12 or plastic has been ar Faﬁgesgrvlvilfhi n the tubul ar device. The
thread nmenber may extend al ong any part of the length of the t ubul ar

nenber. | nthegrubulbbe deliead 16eaheinl 6 nextignd 2al:QNQ 4§ 1y jally the
t ot al Iengtggof t he_device 10. The t,ﬁbulnar 1%2 margr'be%lrIPws:lLQ',a&]E%?Dt ?ﬁa"’ln% e, by

made from PIEYPLEE FPm dat SMCathe intgrpgdiats megtc 18 1im sheashposite
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use theo segled nay ABRRSLLS §UR,OLu Rt Pl AL body have to be cut ot f.

Figs. 3 and 4 illustrate an embodiment of the device
according to the invention which is compbéed by more parts.
Thus, in figs. 3 and 4, the intermediate part 13 defines an
inner cavity 15 opening into sockets for receiving the

25 separately formed mouthpiece 11 and nasal piece or pieces 12,
respectively. The intermediate part 13 shown in figs. 3 and 4
may be formed from plastic material by blow moulding and the
mouthpiece 11 and the nasal piece or pieces 12 may be
straight tube lengths made from glass or plastic material. As

30 these tube lengths are interchangeably mounted in the
intermediate part 13, they are preferably disposable while
the intermediate part may be reused.

As shown in Fig. 4, the device may comprise a pair of nasal
pieces 12 and a single mouthpiece 11. Alternatively, the



The tubul ar .device 10 may be nmade by any suitabl e nethod of r ction.
Even thou&ﬁ’%%? sion is preferred becaugg it is relatf§%ﬁpa@&g§6
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case, the ?%bﬁ?@?oggvggépﬁgﬁlﬁg Pgrkgﬁ powgﬁﬁegXFFhﬁ%ﬁ?%ﬁ#%??ﬁmmtantiaIIy
strai gii tsilestengehimnhiochhiesai® lféowing theosighpehehdumbyldmrddwiase.

The enbodi gﬁ gbeyn in Fig. 10 may be made froma relatively stiff
materi al, such as plastic or glass, with the shape shown or froma
deformabl e material, such as soft plastic or rubber. In the latter case
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Wo parts ich_conprise the mout hpi ece an e hasal piece 12,
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i nt erconnect efls closedt bgt capeapsubeht cenbaiahiley A dduse ofeddie aoyeler ed
or partj cul ate substance .may be insetted intg.the _internediate part
13. The deVPCE huyo cSAPARAECOPEORG aBdFas 0P 'a M A& T Hetiat, Bzt 3550
PCT/ DK98/ 0D214as a helical shape with one or morel3urns domotirshiowsy swhich
aut omati cal Ly, Qp .when t e t. e cJ osed.
In the en%%i%én?ﬂéﬁ%&% I&%ngl&&}?fé Bflggre\ gﬁen}éﬁgﬁl or%llrﬁgegrsﬂl% %JEI(L%

capsulle 18flewingnehrough; ghehsulglpy gevilge i/t abwadivdesl .part 13. The
intermediate 5 part 13 is surrounded by a cover nmenber 20 which may be

rotated around the interpedi atfe part between a position in whi ch t he
openi ng 1F+8- ek pBREYS Egg &m%SQBPFBE Ph %ﬁ?cﬁugﬁéar deyg&ifi i i s cl osed. A
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rectilinear end portions forming the mouthpiece 11 and the

20 nasal piece 12, respectively. These rectilinear end portions
are interconnected by an integrally formed intermediate part
13 with a plurality of peripherally extending corrugations,
preferably of the type having relatively sharp peaks and
valleys. Because of these corrugations, the intermediate part

25 1is bendable and the corrugations alsoc causing turbulence in
air flowing through the tubular device. Thereby dispersion of
the powdered or particulate substance in the air flow is
improved as previously explained. Prior to use, the tubular
device may contain a dose 14 of substance, and the opposite

30 ends of the device may be closed as explained above.

The tubular device 10 according to the invention, préferably
comprise turbulence creating means in order to improve
dispersion of the powdered or particulate substance in air
flowing through the device. Fig. 7 shows an embodiment in

35 which a helical thread wmember 16 made for example from metal
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The embodiment shown in Fig. 10 may be made from a relatively
stiff material, such as plastic or glass, with the shape
shown or from a deformable material, such as soft plastic or
rubber. In the latter case the tubular device may be formed

25 by extrusion as a substantially straight tube length which is
bent to the shape shown prior to use.

Fig. 11 shows an embodiment intended to be used several
times. The tubular device 10 which may be made by blow
moulding is divided into two parts which comprise the

30 mouthpiece 11 and the nasal piece 12, respectively. These two
parts may be hinged together or telescopically interconnected
so that a capsule 18 containing a dose of the powdered or
particulate substance may be inserted into the intermediate
part 13. The device may contain piercing needles or a knife
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def i ned b;bwaﬁhmnb@rlhmesbmnh&dﬂde@gto 1t.’si akss3lg pbentoppositely
directed conpressive forces I ndi cated by arrows 34 in Fig. 17 are
applied to the WO 98/ 53869
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ingide the oral cavity and is blowing forcefully the openings
22 will not influence the air flow through the inner cavity
of the tubular body 10.

25 Fig. 13 illustrates an embodiment in which an opening 23 has
been formed by cutting a flap 24 from the wall of the
mouthpiece 11 such that the flap 24 is still connected to the-
wall of the tubular member via a hinge part 25 at the inner
end of the opening 23. The flap 24 has been bent into the

30 tubular member so as to extend across the inner cavity of the
tubular member and partly restrict the passage therethrough.
If a user inhales or exhales slightly through the open end of
the mouthpiece 11 this will be of no or little effect because
of the opening 23 and the flap 24. However, when the user has

35 placed the free end of the mouthpiece between the lips and
blows forcefully into the open end of the mouthpiece, the



wal | parts 32 so that they are returned to their starting posi tion. -A
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created. The dose 14 of powdered or - ‘“particulate product is then
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adm ni st ered thet debodipenat dnyFary. 14 the wmagsaasa&gconnected to the

PCT/ DK98/ 0021 tory S
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according to t I nvention as that s omn I N fo Iomﬁng
call ed the "l nvention Device") was conpared mnth a conventi onal

devi ce ¢ OfFfﬁs a5 dehbv;@r ¥nObmEbY i RewHes n( waltche f 9eh@wibg openﬁﬁ% l8d e
"State of Ar referepnce to the nasal cycle. Thé nasal cycle is
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group of 15 functions in a similar way as the embodiment shown in

Figs. 13 and 14.

Fig. 16 shows an embodiment in which a separate one-way valve
28 comprising an annular valve seat 29 and a flap-like

20 moveable valve body 30 has been mounted within the wouthpiece
11 adjacent to the free end thereof. The one-way valve 28
prevents air from flowing through the tubular body 10 in the
wrong direction if a patient by a mistake inhales through the
tubular body 10 instead of blowing into the mouthpiece 11.

25 Furthermore, the valve member 30 may be biassed towards its
closed position by resilient forces such that the one-way
valve opens only when a predetermined pressure difference has -.
build up'across the one-way valve 28.

Fig. 17 shows a mouthpiece 10 comprising a manually

30 operateable valve 31. This manually operateable valve 31 is
formed by oppositely arranged deformable wall parts 32 which
may, for example, be defined by weakening lines or bending
lines 33. When oppositely directed compressive forces
indicated by arrows 34 in Fig. 17 are applied to the
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dosing.  Thel, s M I STSL E0UNL LRt E vesa20 250l 8R0d, 2 H00val e, b o
rates. wall parts 32 so that they are returned to their starting
position. A sudden forceful flow of air through the tubular
20 device 10 is thereby created. The dose 14 of powdered or
particulate product is then dispersed into and entrained by
the airflow, whereby the powdered or particulate substance is
transferred to the nostril.

EXAMPLE

25 The deposition patterns and clearance characteristics of a
powdered substance after administration from two differing

devices were evaluated.

Introduction

The time taken for a formulation to be cleared from the nose
30 can be altered by depositing the formulations into different

regions of the nose. The tip of the nose is a non-ciliated

region, hence, drugs that are delivered to the tip of the

nose will remain in the nasal cavity for longer periods of

time compared to those administered to the respiratory or



In this way the clearance of the fornul ations fromthe nasal cavity -was
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| nventi on DeV|c WI|| ire sinmple flow valve to be conpletely

effective™ earan%‘?‘rpty so wel | that once the long leg is
pl aced in the 25 nostrll any intake of breath around the short leg is

enough.t o he device to enpty the wong way into t he nout h.
- ThgsvoIM[é 1Rie reported | ess nucosal irritation after the - use

of the | nigntdusiemDdg czudy the clearance characteristics and
deposition patters produced by the differing administration

devices radioclabelled powder were administered to a group of

six healthy human volunteers according to a cross over design
20 on two study days with one week between each treatment.

Before administration each volunteer performed measurements

of peak nasal inspiratory flow from each nostril. The data

gained was used to map the cyclical rhythm of each volunteer,

enabling the administration of the formulations into a patent
25 nostril.

State of Art
The wvolunteers took two deep breathes through the nostril

whilst holding the device in the tip of the patent nostril.
The contents of the device (10 mg, approximately 1 MBqg) was
30 delivered to the mucosal surface of the patent nostril.

Invention
The volunteers placed the long leg of the device into the tip
of the nose and closed their mouth around the shorter leg.

One quick, sharp blow delivered the contents of the device



It sh nder stood that various other enbodinents be
made wth%ég%%%g cope of tche present inveption. Thus, any PC&L}%?”(%@“
features disclosed in connection with the enbodi ments shown in the
drawi ngs coub dmbe appeoxiangedyon omahi tedthe mucoay Siidflde SBNIRS .

19 CLAI N5 % A method for introducing a powdered or particul ate
subst ance PAY9™h RBEFFiof a person, said nethod conprising 5
arrangi ng a dose of the substance within an inner cavity of a tubular body,
inserting n f l.ar nQle ti th the i nner
cavity éet éééogfﬂ E@oﬁ 2ol of h? %e&lé(%#g Cl%%q-%n%% |t%%e dp%n%g%e%econd
open end ofashd dabmvarybeawtemﬁnwnSCépdﬂgwwdtbyt@@mmauacxnnmgqaphy,|nto
the saigl §££%' a MA%il@amera IQ' %‘é‘('mﬂ\% @%h%x%hQéénre%%loﬁﬁ. :
t ubul ar bo y SO as to create a flow of air through |nner caV|ty of
t he tubul apo®bEYOPOPLt EARSPEBE ﬁé the yeByngeex .vest Hdxasstan the 2. A
met hod accesdli Dat8rchbal ihdk geh@heamkthe LAl Qg@eﬁmﬁ &é&)ﬁ@éﬁ' ally
e

uni form out er crQss- sectlonal shape along’its ngt h. “15
met hod acce®BPhg Bo SF&LACL 1GEeFalnfdruen (Ele Seqomis BoRFIRY d"’ere

subst ant i atteb.]yen divettoyneifiee dokany 0Ct a@nAlppHoae atleONgi nd Sidtesekdn o
4. A ne of the.cl.ai_ns erein the tubul ar body

dir
conpr itks %%gggpnbgﬁﬁégﬁgg t5&ne EﬁHFSFrﬁgﬁﬂﬁbl§@§%€¥T%ﬁ?s were 5 A
met hod accnedbnge&ofohrasmb&;eqwbarteanaﬂlyeMeahdampHamtzhEmmﬁhlm section

conpri ses adj acent, peripherally extending corrugations. 25 6. A

nmet hod according to claimb5, wherein the corrugations have a substantially
serrated ReswlEBi ne when viewed in a |ongitudinal, axial section. 7.
A met hod a@geﬁéwgcaelaﬂyo@f thide qekal @&o% @hew%rﬂnrtetefi% dl edody is
formed sim drinking straw. . A netho accor Ing to any

of the cl A¥Eining KRELENS Pfe lPﬁﬁGFSGaWPVnGIf t@ﬁenﬁﬁiﬁ &AVItY RRfY has a

Cross-Iectt RRght ar Renebuaxceadendrédh B¥kh region of interest (ROI),
corrected for radioactive decay and background, was then
expressed as a proportion of the highest one minute count
rate, typically the image recorded in the nasal cavity ROI
immediately after dosing. That is, the highest count rate was

20 assigned a 100% value, which was then used to calculate the %
values for the outer time point count rates.

In this way the clearance of the formulations from the nasal
cavity was evaluated as a decrease in percentage activity
against time for each volunteer. Using this clearance data,

25 the time taken for 50% of the formulation to be cleared from
the nasal cavity ROI was calculated for each volunteer. In
addition, the deposition patterns produced by the device were ..
evaluated by defining an area of interest around the initial
site of deposition and counting the computer cells covered.



9. A nethod according to claim@8, wherein the cross-sectional area of the
i nner cavi%9 %W 35 not exceed 70 me. 4 PCT/DK98/00214 .
20 10. A method according to c1ain1b, wherein the cross-sectional area .
of the inner cavity does not exceed 50 mMm?. 5 11. A nethod according
to claim 10, wherein the cross-sectional area of _the inner cavity is

7-35 . Volunteer o pet h§25€cOEIPRE to cl ai m InVvenhépri RevAeecr oss-
sectional apeatrqffithe qg er capkpysisighout 207 . 1 BeposidBonA met hod
accordi ng an¥,of t he cl ,gﬁ 1-12, wherein the powdered or partjcul ate

subst ance F&t&%Bubst and®1Zdti vBrsgailASLLEM | er giBIRbact 7683 6Feth8) per son.
14. A nethod according any of the clains 1-12, wherein the powdered or
particuLate 1 ubst a I's a pharpaceuti cal duct . 157 A et hod
accordi%g to cﬁgﬁn1l4,g&ﬁerein the4ggmdered orfé rticul at e®3ubstance is an
anti hi stam ne. 00420 16. 4A net hod a¢gording to any of the cé@ins 1-15,
wherein at |ea one v i ng openi i's defLped in the,tubul ar body
wal | at or adjgggnt toﬁgéid first ggen end. {é? 17. %%od according to
any of the clai0®@§ 1-15, 8fherein at3beast one ci03s-secti onad
restriction isghermed LRqthe innerjgavity of thegtubular body, the dose of
powdered or 25 particul ate substance being arranged downstream of the
restri&fion. 010 18 lA4method acébrding to cl4fms 16 and217, wherein the
restricti oRvieS-adfelr anged1z downstgeam of saidigg |east ongzventing

openi ng. 30 19. A method according to claim 17 or 18, wherein the
restriction i sS§&finediy vyiel dabl &2 +13 3

_Conclusions[Observations

15 - The Invention Device and the State of Art have produced
clearance times and areas of deposition that are not
gignificantly different from one another.

- The Invention devices emptied very well, only one sharp
blow of air was required to completely empty the devices.

20 In comparison, the State of Art often required two
intakes of breaﬁh to administer all of the contents.

- It is believed that the Invention Device will require a
simple flow valve to be completely éffective. The devices
~ empty so well that once the long leg is placed in the

25 nostril any intake of breath around the short leg is
enough to cause the device to empty the wrong way into
the mouth.

- The volunteers reported less mucosal irritation after the --
use of the Invention Devices.

30 It should be understood that various other embodiments could
be made within the scope of the present invention. Thus, any
of the features disclosed in connection with the embodiments
shown in the drawings could be interchanged or combined in

any suitable manner.



restrictiqn. ns. novabl e between a first restricting posi second
position i g7$8§%|ch the restriction defd ned by t he restr%b?qgﬁﬁﬁggﬁs is

substantially | ess.

21 2Qzr.2amet hod according to claim 19, wher ein themmunllmllﬂmmﬁm
conprise a flap covering at |east part of the cros

inner cavity in said first position. 21. A nethod”actor'di ig fo any
of the clains.A?méﬂhodhéoeimntheduesngiatpowdﬁeedsotoppmtieula&ea one- way

val ve. 22 A o] nget | 20 21 rein the.dlap is
an mtegréﬁu ?ﬁ%gt%bﬁ§g€£gi Jt gdée% g& 38&8 ?@tﬁ% nef%gﬁnﬁgég%dlng
to claim18 anﬂrﬁangmh@rendosheOflabensubatancenwuhhlnuanlannbmdanlty'wal
and be | Sway 1P t,h8yi nner cavity of the tubular body so as to define
a vent?%g d%%g%?n Enn%dlately upstream of the flap. 24. A

met hod accord|¥@ﬁ¢€¢%m§|ﬁ1@@r§ﬁd092n enéref nthfetnbupasxbedds into the

I nner Cav'é?fméluéleétmg {ruby! ahebQHMeiregﬂ@ beewegdoenel 19341 Je e end
of the tubu i met hod according to claim 19, wherein the
restrlctldﬁEF%O%vde by conpreSS|ng or pi nching a | ongitudinal section

of the tubul ariheshyc Myl a seddndbopén NBLAOEE AEREN diﬂﬂﬁlh@ apyyof the clains
19-25, wherein the restric are

Fostr ot S LSt SRS pibh Pal e e P Cavinkl ERED: RBeTsERE msktart -a

user is blawdng into the first open end of the tubular body so'as to create
a pressure i e b r a o] Qf . the

t ubul ar body é%g%e%gé Qﬁ@o @ﬁ&efgr§ %P%%dééglﬁg §§§ Qﬂbgggg %ﬁ%@blé@ or
appl yi ng £povwesed @rbeWtp&uaaretbuggghnébet@naeWU@@ustwem@ram@

W thin a nogliidy ObodyUsst E’fraﬁggeg‘:’?{hﬁethé""bﬁb@%‘éhﬁ@ £8MRHe S&ﬂ R -jtubul ar
body defining an i nner flow passage extending |ongitudinally betmeen a
nasal piece ((12) at a flrst end of the tubul ar body to be inserted

into e npst rA'm@‘Eh&Beabésfd@ﬂQ 80 epagsi L¢ ﬁﬁégadneeﬁeoftuwmxx’%%daaﬂy,
characterised in that ttlaiﬁcon gnd of the tubul ar

S
mout hot et 13 PubReantiaf iEcRRiiStn, ubAT, HECFrasetr Lhne L SBRPY Rl Y Ehgt h
and t he shape Déngtle.t ubul ar body bei ng such that the nasal piece and
t he nout hpi ece may at the sane tinme be positioned in the nostril and

between the lips, respectively, of the user, whereby the user may blow into
t he 3. A method according to claim 1 or 2, wherein the tubular

body has a substantially uniform inner cross-sectional shape

20 along its length.

4. A method according to any of the claims 1-3, wherein the
tubular body comprises an intermediate bent and/or bendable

section.

5. A method according to claim 4, wherein the bent and/or
25 bendable gection comprises adjacent, peripherally extending

corrugations.

6. A method according to claim 5, wherein the corrugations
have a substantially serrated outline when viewed in a

longitudinal, axial section. =

30 7. A method according to any of the claims 2-6, wherein the
tubular body is formed similar to a drinking straw.
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22 nout hpi ece end of the flow passage and transfer powdered or

parti cul aWO %¥338¢%nce arranged withi nt he flow passagePﬁT/Dcﬂ’?émQZl]bul ar
body to the nostril in a dispensed conditi on. . 28. A deV|ce accordlng
to claim h d onprisSes i pter d

and/ or be%%abpgqég&$°& §C&HP&£géQPQA?%iV$€e£§§08$§%ﬁg ?oggla n1?én %ﬁ rein
the bent aimfer Grvideylefsebei bubebaprbedy has adfaceatsepeipphdr alrep
extendi ng g r e@D8qg 751Hn80. A device according to claim29, wherein

t he corrugations have a substantially serrated outline when viewed in a
| ongi tudi nal , axial section. 31. A device according to claim 28,

wherein the b%mtmé@ﬁédoﬂcéafaih§e§oacD&ihC@| WRLkein thavipgsgue or rnore
turns or w ndings. devi ce accordlng to claim 28, whergin the

bent sé%tlﬁﬁFQkﬁﬁﬁls%§e% @@pﬁhﬁtén%%¥tCaVltYo@ﬁ?ﬁgnéécﬁéﬂge@hépemﬁ for
removabl y rece|V|ng a separate nout hpiece and at | east one separate

nasal piece, é% A devi e accor dj % to a of ,the clains 28-32,
wher ei n tHH)bé%tm% ?@oﬂcﬁ8§ beg to SL% B9 5o"RETEHRaFPEWCFAREEti on of a

capsul e cofde@t 1bmgl aafesecdf tRai ﬂnﬁ@bs&aﬁgeylab@sthet exckelubar mk8dy,
means being provided for cutting or piercing the wall of the capsul e when
inserted in the tubul ar body. 25 34. A device according to any of the
clainms 27-13B, .ALmétMmdcmoporélng Bodolainfl@, pedeetd the aroparticul ate
subst ance arr.an ed%mjth fl ow passa A devi ce according to

claim 34, ST £ H%r%%mﬂ% ggeofn% ?t?%u%%Yeigugg?gn@@ I's as subst ance

active against allergy. 30 36. A device according to claim 34, wherein the

powder, g szpQ£tﬁ&ﬁﬁ@éea888§&fﬂ§9%%3cfaim 1Pha&§$§8gﬁ'ﬁﬂé aboLhe type to be

adnlnlstered to a nasal nucous device_according to
any of thesttionalBiassawntrehe iheepppavity isecabentis26f mmfie
nout hpi ece and the nasal piece, respectively, are sealed or closed by

cl osure neans, 35 which are to be renoved or opened prior to use of the
devi ce. 13. A method according any of the claims 1-12, wherein the

powdered or particulate substance is a substance active
against allergic reactions of the person.

15 14. A method according any of the claims 1-12, wherein the
powdered or particulate substance is a pharmaéeutical
product.

15. A method according to claim 14, wherein the powdered or
particulate substance is an antihistamine.

20 16. A method according to any of the claims 1-15, wherein at
least one venting opening is defined in the tubular body wall
at or adjacent to said first open end.

17. A method according to any of the claims 1-15, wherein at

least one cross-sectional restriction is formed in the inner
25 cavity of the tubular body, the dose of powdered or

particulate substance being arranged downstream

of the restriction.
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23 voeSohsies) DML o m =7 voerei whe closuecompare .

t he nout hpi ece and the nasal pi ece, respeﬁtlvely 5 39. A device

according; 50 ﬁn)ﬁe%d&%c@o@ﬂm@%@%m%éisB%ndMlef eiyfhd e A ntyed medi at e

section of the tuhular, body is bendable, the nputhpj'ece and the nasal piece
coext endi AESETickA@ThA Rg reRged LovasErgamed SadredicI IRRTY @RF acent

prior to ygatehgt bpeddvigce. 10 40. A device according to claim 39,

wherein the closely adjacent free ends are closed by a comon i nt egr al
cap nenber. 41. A device according to any of the clains 27-40,
wherein the. tabmle&hobb(iycdmaslmg to sdkdimant7 ald v syniwherre iutigte

Cross ectlo hape en A device accordi
M T A G At R S O v R T T

uni f or m i haeweenoss fdewstti mltrsmwgalp@rsg-tutcm laenlytah.second p@sluﬂmhevme
accordi NOuhoch 2hl $Lallridty St Hedifng,! Wi e RO 5] GEBE S{ g1 1 ar to
a 20 drlnwlng straw. if evi ce dccording to any of 1e clai s

27- 43, whepbphankdafllywlgsssage of the tubul ar body has a
cross-sectional area not exceeding 75 mm?. 25 45. A device according to
claim44, wherein the cross-sectional areas of the flow passage, do not
exceed 702fnpA method;GccRTGAMT: £0aEdGHM A t whATRIR e FrYtericEirn

Crossygecheanal c@fn@&‘is@f at e ol Q:Wvlé&‘i&@g%t ledi® RRAreXseathdbreds- 30
47. A device_accor tQ_cl ai m_ 46, dt%e cross sectlonal areas of
the flow PGSEage © e 1TSS SRyt tY ] %ﬁ§ Fdc i ng to claim
47, wherein the cross-sectional areas of the fIOM/passage 35 are about 20
me.

21. A method according to any of the claims 17-20, wherein

the restriction means comprise a one-way valve.

22. A method according to claim 20 or 21, wherein the flap is
15 an integral part of the tubular body wall.

23. A method according to claim 18 and 22, wherein the flap
is cut from the tubular body wall and bent inwardly into the
inner cavity of the tubular body so as to define a venting

opening immediately upstream of the flap.

20 24. A method according to claim 20 and 22, wherein the flap
extends into the inner cavity of the tubular body from the
free edge of said first end of the tubular body.

25. A method according to claim 19, wherein the restriction -
is made by compressing or pinching a longitudinal section of
25 the tubular body wall.

26. A method according to any of the claims 19-25, wherein
the restriction means are moved from their first restricting
position to their second less restricting position when a
user is blowing into the first open end of the tubular body
30 so as to create a pressure difference between said first and
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24 ~49. A devi ny of the clainms 27-48, further .

conpri si n‘dOtQ&ﬁbﬁﬁBemmﬂﬂmﬂulnl BI””I meang vm thin the tubul aPC'ﬂBH%ID(nM 5 .50.
A devi ce accordi ng ﬁo €l akm#49,s whereln £he turbul ence i nduci ng neans
conpri se e [Eepj‘]q n thl n_the tubul ar body.
51. A dev%ggoggggl r%cic;g ad?@ 11o e clains @%gcde‘? ur'the? conprising at

| east onepmgdauq;mlneduxﬂﬁm@ deflned in the tubular body wall at or

adj acent to the nouthpiece at said first end. 1 0 52. A device
according to any of the clains 27-50, further conprising restriction neans
forning al7-edstAedie e risys aprhyiginla mandanad o pah iculrt e npgpscantey of
the tubul &b ROMGccus mentissfwRANIETE N Par tdntCUé alSeSubBt@Rce being

arranged dovvnst reamof said restriction means bhefore the device is

used. 25 devise, gajelidRViRg FUMIGLTIRT IR HOGRBRPEY hafbrSia t he

restricti eduthgieesd et dowWnistdieadid to Pe Sitisbdled PStwale RO 1 NPs OpLNI NQ.
54. A device accordl r&; to cl m 52 or 53, wherein the restricti on nmeans are
: 5o heRrh b 3

yi el dabl e 1R85 e FRRATL T2 TTTHT iPPokPtPBn and a
second poamtsemtech th:cc hhehenostrilesttliectiubuldef ivetly futticer edéfigingn

eSS 1S BHPSERMD ks 8% sus il RN R0 00 L0, el 10

iOn freans a
posi t LBn oowsipigcd eaxt qutnatﬁalt Imlm&)ssul‘mtﬂbxortfm user imaerbtawi ty of

the tubul 3p2p d ){nouth ieP et BV IGR FOGH %aﬂé’sé{& aéwdoérélb$f8£atg§0 57.

52-55, wherein t e restrction means conpri se

A devi ce ROvseFady aro R?rré:rlrﬁ@@%ﬁ %@Smléﬁf#%ﬂqu dfpltilsllantlilﬁtfeb@ul part

of the tubulsdfage ofb@de WAlHular bodp&o AHEViSS ACCordi Do Ho&tgbdn 55 and
57, wherein e flap is cut fromthe tubul ar body wal | and bent

th
|nwardly |r‘?‘tn61 Ynner cavity of the tubular body so as to define a
venting 35 opening i nmedi ately upstream of the flap.

REPLACEMENE SHERL i ce according to claim 27, wherein the tubular body
comprises an intermediate bent and/or bendable section.

29. A device according to claim 27, wherein the bent and/or
bendable section comprises adjacent, peripherally extending
corrugations.

20 30. A device according to claim 29, wherein the corrugations
have a substantially serrated outline when viewed in a

longitudinal, axial section.

31. A device according to claim 28, wherein the bent section
comprises a helical part having one or more turns or

25 windings.

32. A device according to claim 28, wherein the bent section
comprises a separate part forming sockets therein for
removably recelv1ng a separate mouthplece and at least one
separate nasal plece

30 33. A device according to any of the claims 28-32, wherein

the bent section may be opened so as to allow insertion of a
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o bR T 5557 53 5 e i
mout hpi ece. 5 60." Adevicd atcording to claim52, wherein the

restricti Qy/IRANS CONPALSEnd WBAGkY of s&PAPEESSELLEe 0fnBbnehabkeRarts of
t he tubul ar "body wal | . 61. A device according to any of the clains

54- 60, whélQS¥r t(MRARBSPRIRY | BFP Epe cUttipgpPEIPLBTRdlE LhSmYEHdE: r
first restgfi adidgOshlé ovhén iMedrtstchndehé esebukakr besiyng position 10
when a user is blowng into the second end of the tubular body so as to
Create a pressure di fference between said first and second ends of the
t ubul ar bady. excibedi oy accordjmeded exmy nefl vakuelaims 27623, Afdethee for

di spersing._a _po d.o rticul tance_i.n. Lrflo sai d device
15 Compr | SR i) B ooBh She BeiaSt) 8L BatbaBl Akt eRKeRRRSR dose of
powder ed @rranggpdrwithintehacflowe sadsaaace (14) arranged within the flow
passage, the tubular body having a nout hpi ece (11) at one end to be
inserted between the lips of a user so that the user may bl ow into or

i nhal e t hiddugh® tdRVigRit AprerdiefdtofciatnfPow paesagp tbeapowdediesperse

sai d dose (pf-powsedes ShpPeshdsH at £ sySLeRESe | a&ei{reeaéhinghowi@ﬁg@rpugh
the fl ow 20 passage, characterised in that cross-secfional restricCtion
means (24, 27, 28, 32) are arranged within the fl ow passage upstream of

the dose Ofs .aQ idevBedsiedseditdiecd eslalmt3on wransihetRg powdeRedabhe

bet we a first closing. .or, restrictin osition.and a_secon ositign in
whi enio” PATSio et SPRE 5t iS¢ e fiRersRE G P nER Yy vBRo o BR
restricti cimeainsc€2dd 29, a 282s82)mudtdies Zbemlesénect i on nmeans bei ng adapt ed
to move fromtheir first restricting position to their second, | ess

restricting position when a user is blow ng into the nouthpiece end of the
tubul ar bGdy- A devliee 2CCCYRIRE bo pAREsOF ctlef cbrimeel3peBhevwhersia the

mout hpi ece, Ak NasakrPb 66LIENIE Ohe tRSULhpibdBULAR PREYNEXSECRHREG D
pr edet er mi ned val ue. 30 63. A device according to clalm®62, "wherein the

tubul ar bEBERIFPFTRLE oW E nFeR Hdi AF eClose@ Ry  GhaFBrehBRAREK e WEdEH on.
64. Aidevigze ats Wdli Pambved| & dpSnedhsr£bh tHeubensfr anHeoreheadabl e

section conprises adj acent, peripherally extending corrugations. 35
38. A device according to claim 37, wherein the closure means
comprise at least one cap member removably arranged on the
free ends of the mouthpiece and the nasal piece,

reséectively.

20 39. A aevice according to any of the claims 28-30 and 34-38,
wherein the intermediate section of the tubular body is
bendable, the mouthpiece and the nasal piece coextending and
having their free ends positioned closely adjacent prior to -
use of the device.

25 40. A device according to claim 39, wherein the closely
adjacent free ends are closed by a common integral cap

member.

41. A device according to any of the claims 27-40, wherein
the tubular body has a substantially uniform outer cross-
30 sectional shape along its length.

This Shéet Has Been Replaced THIS SHEET HAS BEEN

AT s




26 65. A devi lﬂﬂ&“'claln164 wherein the corrugati ons have
a substarW‘i)aW%BG%ermmnﬁﬂmml | v? n viewed in a | oRGTMIARMHO314 axi al
section. 66. *A fevice' accordlng 0 claim63, wherein the bent
section c IS e t n n LYr ng4Qr. mnndlngs
67. A dev?gg %ngygcQ%EF%%%FRﬁﬁlgg gmﬁé%é %hghglgen ggctﬁdniggﬁ%?fées a
separ at e phet tubulafg @dﬁghgécaesybsﬁénénnliyruneﬁ@vmbuwnﬁecannaa;za

separate gggggghggesﬁggeaglbg Etgnﬁength separate nasal piece. 10 68.
A devi ce according to any of the clains 63-67, wherein the bent section may
be opened so as to allow insertion of a capsule cont ai ning a dose of
sai d subsgancg aabgcbhaccord&ugutarcmaﬂm 40E3RS 4bei ARV dod fr@ib gkt i ng
or plerC|ng t he m% 0 Esule ng inserted in the tubular body.
gPORY 4 & EIEESOF&Wﬁg otanp OFirkengl StHEY2- 68, wherein the
pomdered or particul ate substance i s as substance active agai nst

al |l ergy. d cco d|n tgeC n clains 62-69,
wher ei n e pomégyé S%§§%83r§léula gubgﬁgng aﬁs a2§h§9na8§ﬁF'6§1 of the
type to behadfilnwspesedgeood nasatubuéeusbody mesbrageoss-sectibnal devi ce

accordlnga£8aaﬂg of.khe ghg qg £a270, wherein the opposite free ends of the
nout hpi ecé™ and tﬁe nasaF prec resSpectively, are sealed or closed by

cl osure neans, 25 which are to be renoved or opened prior to use of the

device. 45 A7aevécgegbeera%§e%nammcL;a' Muhbr BACEGIN il osur e meane

conprise at | east one ca nber renovab arranged on the f&ee ends of
t he MUt hppetéorad ﬁﬁéaﬁa§§ltb?eééow paSSégseéplmémyexyged 7073m°A devi ce
according to any of the clainms62-72, wherein the internedi ate section of

t he t ubul ar body I's bendable the nout hpi ece and the nasal piece
coext endi %8 - aftd AR¥IFPRgACCOTRABAr tPr EL2eRd4 SpoWREFEABd tRE0SRIPSad] acent

prior to yeer@bnhheadeuscef the flow passage do not exceed S0 mm2.
27

47. A device according to claim 46, wherein the cross-

sectional areas of the flow passage are 7-35 mmZ.

15 48. A device according to claim 47, wherein the cross-

sectional areas of the flow passage are about 20 mm?.

49. A device according to any of the claims 27-48, further
comprising turbulence inducing means within the tubular body.

50. A device according to claim 49, wherein the turbulence
20 inducing means comprise a helical thread-like member arranged
within the tubular body. '

51. A device according to any of the claims 27-50, further

comprising at least one venting opening defined in the

tubular body wall at or adjacent to the mouthpiece at said
25 first end.

52. A device according to any of the claims 27-50, further
comprising restriction means forming at least one cross-

sectional restriction within the inner cavity of the tubular
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74. A dth&ﬁvﬁgggrdlng to claim 73, wherein the closely adkeg&ﬂ&m%&ﬁg ends

are cl ese common i ntegral capggenber. evi'ce
according to any of the clainms 62-74, wherein;the tubular body has a 5

subst ant i @ddy, Urafdrﬁéé%lfepoﬁd@ﬁéds@ﬁt]?%@icﬁhél@@ thgeahbét lﬁéﬂ? ol ar bod
al ns erejn e ul ar oay

76. A deV|ce accord to an t he

has a éﬁé@ﬁEﬁﬁ?% %%I%%E? E?%Eglgﬁﬁ??oﬂﬁ?n§h ﬁgoﬁﬁoﬁgelts

| engt h. dawjﬁé ¥s deyéde according to claim75 or 76, wherein the tubul ar
body is fornmed simlar to a drinking straw. 78. A device
according to any of the clainms 62-77, wherein the fl ow passage of the
tubul ar 53 .b@dyddrabca arossdiegtionalaimeas hoandxg2edwhgrasnmmRe 15

79, A evieR ANl O GLALLY [Bouplier L bECsGLES T SEELLANALAr eas of

the flow passage 0 not exce evice according to
cl ai m 79, Vedrigich QprRNERDss- secti onal areas of the flow passage 20 do not
exceed 50 mm?2. 81. A device according to clain180 wherei n the

cross-sectional areas of the fl ow passage nme. 25 82. A
devi ce acrdihFeOLEd FFF@UALIREer@i Flatm 22 o%§ §%ct‘?"%ﬁ5ﬁ1§r EBE of the flow

passage resi:"xe.\.cﬂ‘pmﬁ wha@lare yvielddbld S6Vagecaceerdovanie asyweknt Be

clains 27-48, furt co r|S|n turbul ence i ndu nmeans n.the
Cubul ar bddyStFestry A H S T ot CORR LPP 851 O PP Lo the
turbuUan&esuhmnumpmmﬁeﬁlmmmmbyseh@.resthﬁéttam mdaeadiki kebeeaheially
arranged wi thjn the tubul ar body. 85. A device according to any of

the cl ai %%ﬁ84, further conprising at | east one venting 35 opening
defined in the tubular body wall at or adjacent to the nouthpiece at said

first end55. A device according to claim 54, wherein the restriction
means comprise a flap which in said first position covers at
least part of the cross-section of the inner cavity of the
15 tubular body.

56. A device according to any of the claims 52-55, wherein
the restriction means comprise a one-way valve.

57. A device according to claim 55 or 56, wherein the flap is
an integral part of the tubular body wall.

20 58. A device according to claim 55 and 57, wherein the flap
ig cut from the tubular body wall and bent inwardly into the
inner cavity of the tubular body so as to define a venting

opening immediately upstream of the flap.

59. A device according to claim 55 and 57, wherein the flap
25 extends into the inner cavity of the tubular body from the

free edge of the mouthpiece.

60. A device according to claim 52, wherein the restriction
means comprise inwardly compressible or pinchable parts of
the tubular body

20 wall R I A
e * c L H S *
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28 '86. A device according to cl ai m 85, wherein the restriction nmeans
are | ocat W& BEEBEOt r eam of said at ggst one venting opBET/RKIS/0E@I14 87.
A device according to any of the clainms“62-86, wherein the restriction

means conmpi s I ch i r position.covers Ieast part—
of the c?g;;s ;?\e el’%%%fﬁg%g@anﬂ% @%a‘—%ﬂ}? Oé éhe He'? u%% éﬁ ‘5%?7 210 88.
A devi ce a;draomhsmfmtm T and eaxs aadmatﬁd 8t‘7q> rmm‘ee:efmmh'eheestfmrston
means conprd s?ﬁ'lctilr?g O3 VYo &Y &heir se‘g&l?]/e* écf‘eégfgééiﬂg o C' ai m

87, wherein the f i's an integral_part ular 15
90. A devinesidcist ch?fﬁ;:Pt%) Ser m%#mr@ lmr@hﬁ fhvésﬂgrpd. @fcuhef rom t he

tubul ag bedpular Eddy 3é‘t§1 dento I&J@e{tﬂé Ya 'ﬁ@s,é@ﬁe I &ﬂ?feféﬂbéYbe:wéBﬁ

t ubul ar bod oas to flneave n openi ng imedi ately _upstream of
the flap. Ef) st Roce 9‘9’? % PR ANrRY, eiﬁﬁ%ﬁa@i‘*ﬁgt Be flap
ext ends |@x@dé@mmﬁd0@/1ﬁg of the tubul ar body fromthe free edge. of
t he nout hpi ece. 92. A device according to any of clains 62-86,
wherein the restriction neans conprise i nwardly conpressible or

pi nchabl e gzar tzs ddvide fabudbspdaogtiinged |l pokdered or particulate

substance in an airflow, said device comprising a tubular

10 body having a mouthpiece at one end to be inserted between
the lips of a user so that the user may blow into or inhale
through the mouthpiece end of a flow passage defined within
the tubular body and disperse powdered or particulate
substance arranged within the flow passage of the tubular

15 body into the air flowing through the flow passage, cross-
sectional restriction means being arranged within the flow
passage forming at least one cross-sectional restriction,
said restriction means being moveable between a first closing
or restricting position and a second position in which no or

20 substantially less restriction is defined by the restriction

mearis.
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