ool i d -
"I\ﬁsazl 7aDpl i cat AR L34Kareien,Countries { KiKt/S-Pyevi ce for introduci né 4

powdery nedi canent into the 5 nose. Powdery nedi canents are u%e%@ri
treating inflammatory and allergic diseases of the nasal mucosa.

addition to this, nasal inhalation is also possible for certain actlve
subst ances which are to be adm nistered systemcally (e.g. short-chain

peptides). In iNushl Nicatdt the injections which patients find unpl easant
are in many cases avol ded. Sone of the appliances which have been devel oped
for nasal adm nistration of powders contain the active substance in
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t he i nhal af ale keance and opened up imediately prior to inhalation.

Powdery medicaments are used for treating inflammatory and allergic diseases of
the nasal mucosa.

In addition to this, nasal inhalation is also possible for certain active substances
which are to be administered systemically (e.g. short-chain peptides). In this way,
10 the injections which patients find unpleasant are in many cases avoided.

Some of the appliances which have been developed for nasal administration of
powders contain the active substance in porfioned-off form in hard gelatin

capsules, which have to be loaded into the inhaler appliance and opened up
immediately prior to inhalation.

15 This loading procedure is awkward and cannot be done satisfactorily by elderly
people with rheumatic symptoms or poor eyesight.

To overcome this drawback, a self-metering appliance has been developed
(German Offenlegungsschrift 2,529,522) in which the awkward loading procedure
is dispensed with. A disadvantage of this appliance, however, is that the patient

20 has to take the powder up by means of active inhalation. It is not possible to do
this satisfactorily, especially when the mucous membranes are swollen.

In order to blow the active substance actively into the nose, appliances have also
been developed in which the active substance is present in dissolved or suspended
form in a pressure-liquefied propellent gas. On actuating the metering valve, a
25 portioned-off quantity of the active substance suspension is released. The
propellant which is under inherent vapour pressure evaporates immediately,
disperses the active substance and blows into the nasal orifice. A disadvantage of
this method of administration lies in the use of pressure-liquefied propellants
which additionally have to be taken up by the patient's body. Further auxiliaries
30 such as, for example, valve lubricants, antiflocculating agents etc., often have to
be added to the formulations. Finally, the propellants used in the pharmaceuticals
sector are also criticized because of their damaging influence on the environment
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This object is achieved by the invention as specified in Claim 1.

The claims subsequent thereto represent further advantageous embodiments of the
device according to the invention.

As a result of such a configuration, a device of the generic type is obtained which
10 is of a simplified structure and of improved usefulness and safety. The mechanical
outlay is greatly reduced. The quantity is brought into the position ready for
delivery at rest. The user can concentrate on introduction of the active substance.
In concrete terms, the applicator is designed, according to the invention, such that
the metering arrangement consists of a metering drum in which the storage
15 container for the medicament is formed by the interior of the metering drum, such
that the inflow channel is connected to one end of the metering channel, and the
outflow channel is connected to the other end of the metering channel, and such
that the quantity of medicament which has been made ready in a portioning
aperture of the metering drum protrudes into the metering channel. The interior of
20 the metering drum is now used for forming the reservoir. Its content is kept in
motion. This content passes by the shortest route into the standby position ready
for delivery. Discharging takes place there, with no residues remaining behind.
Because of the stated orientation and sequence of the functional areas, no particles
can fall back. The compressed air strikes in the first instance against the quantity
25 of medicament and flows into the exactly positioned and portioned-off, exposed
heap of the medicament. The dome-shaped zone presented is rapidly carried off,
swirled or dispersed, and, upon actuation of the compressed air source, is
administered to the target site. The medicament is blown counter to the effect of
gravity. Incorrect holding is ruled out in practice, since the position of the
30 metering drum suggests the correct handling, and the outflow channel lying at the
other, upper end, with the applicator nozzle as transfer bridge, is easily
recognizable to the user. In addition, there is no potential risk of an overdosage
forming; a quantity of powder which has not been administered disappears in the

THIS SHEET HAS BEEN

L 0

Sheet Has Been Replaced

T




i spefses the werdd-Loddqreien Canntries oy into the nasal orifice. A
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pressure-liquefied propellants which additipnally have to be taken up by
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rotary sleeve equipped with portioning apertures. The portioning apertures
arranged at a uniform angular distribution dip into the powder reservoir as a result
5 of the mixing-drum-like rotation of the metering drum, without pressing etc.
occurring. The metering gives the correct volume, including the penultimate
portion and, if appropriate, right up to the final portion. Also, as a result of using
the drum movement, the medicament does not agglomerate. It is furthermore
proposed that the rotary sleeve is formed by the circumferential wall of a pot
10 whose base has a turning knob. With respect to the rotary mounting of the
metering drum, and as regards obtaining quantities of medicament for inhalation
which are always the same, it proves advantageous if the rotary sleeve enclosed by
an outer wall is underpinned over a partial angular range by an inner wall section,
which forms the base of the portioning chamber formed in each case by one of the
15 apertures. In this connection, it is also advantageous that the transverse walls of
the apertures extend in a trapezoidal shape or wedge shape towards the centre of
the metering drum. This leads, as regards the transverse walls, to a convexly
curved, trapezoidal trough as compartment chamber, directed to the apex of a V,
in other words directed upwards. A further improvement, which is especially
20 favourable from the point of view of production technology, lies in the fact that all
the air channels are incorporated in a support structure which can be enclosed by
two housing shells and in which the metering drum is also mounted, and the
housing shells form the cover for the air channels. It can also be provided for the
support structure to form a stand for the device when designed as a standing

25 appliance, the shoulder forming an engagement limit stop for the protective cap.

The following additional advantages are achieved by the invention:

- The applicator is also suitable for medicament formulations which have
poor flow properties or which tend to cake. As a result of the simultaneous
homogenization upon each metering operation, any powder bridges which

30 may be present are broken up and loosened.

- It has also been found that the metering accuracy is not appreciably
impaired in the event of slight deviations from the prescribed use position;
l.e. slight deviations from the use position are not critical with regard to
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specified in Caim al bs e 0 rep ent. further
advant ageous enboditr}rlgn@s}&(g#&t hée&{)%\!s}i clgﬂ%c@%r E!Fb%rﬁ{go lf%egt?%vg{‘ﬂ“i‘%% oisthg
result of such a cometegog sirimnthednkpdationecapftakeplaggeineatycdesirpd ppsitiobt ai ned
whi ch 10 Is of a sinplified structure and of inproved useful ness and
safety. The nechanigal outlay s greatly reduced. The quantity is_brought
into the position ré&c?fc?‘g’rt ddhe vansprugtion being amgnabledp 1gieqtions Rgtadon
i ntroduction of theomatdonat 6£1tikt siutiEnumber of components required, the applicator can

5 be manufactured cost-effectively and economically in large piece numbers.

The subject matter of the invention is explained in greater detail hereinafter with

reference to an exemplary embodiment- which is_illustrated in the drawing, in
which:

Figure 1 shows a plan view of the nasal applicator,

10 Figure 2 shows a side view,
Figure 3 shows a detail of the metering device in cross section,
Figure 4 shows a plan view of a modified embodiment of the nasal applicator.

The pocket-size device, hereinafter called the applicator, has, in accordance with
Figures 1 and 2, a long rectangular, pocket-size, flat housing 1. Its head area

15 includes a so-called nasal applicator 2. In the description below, it is assumed that
the applicator is located in a vertical plane which corresponds to the plane of
projection in the figures.

The applicator includes a storage container 3 which is filled with powdery
medicament 4 (formulation).

20 The storage container 3 is formed by the interior of a metering drum 5. The
metering drum 5 is mounted rotatably in the housing 1 and can be actuated
directly from the outside by hand. It is located in the foot area of the applicator
and in terms of volume uses up almost the entire width of the housing 1.

When it is being used, the applicator is held in such a way that the metering part
25 is at the bottom and the adapter piece 2 with the applicator opening 6 is at the top

(use position). This position also corresponds to the representation chosen in
Figure 1 and Figure 2.
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3 into a metering channel 7, by rotating the drum, and is conveyed from there, by
means of a pulsed flow of air, through the applicator opening 6 and into the nose.
For this purpose, the metering channel 7 is connected on the one hand to an
inflow channel 8 and on the other hand to an outflow channel 9 which leads to the

10 applicator opening 6 in the nasal adapter piece 2. The inflow channel 8 is
connected via an outlet valve 10 to a concertina bellows 11. Also arranged on the
concertina bellows 11 is an inlet valve 12. By actuating the concertina bellows 11
(compression), an air jet is generated which flows via the inflow channel 8 into
the metering channel 7 and there expels the quantity of medicament, which has

15 been made ready, through the adjoining outflow channel 9 and through the
applicator opening 6 into the patient's nose. Thus, in the metering channel 7, the
precisely metered quantity of powder which has been removed from the storage
container 3 is exposed to the compressed air jet and expelled.

For this purpose, the metering drum 5 has portioning chambers 13 which are open
20 on the channel side. As a result of the circular curvature of the metering drum 5,
the portioned-off medicament (formulation) is made ready in the metering channel
7 as a forwardly bulging layer. The resulting dome of medicament can be cleared
off and out with particularly favourable flow characteristics. The convex curvature
of the domes of medicament can be seen particularly clearly from Figure 3. There,
25 the additional height y (seen in the chord centre) resulting from the curvature of
the portioning chamber 13 is easily discernible from the radials R directed at the

centre of the metering drum 5. The centre lies on the geometric axis of rotation of
the metering drum 5.

As can be seen from Figure 1, and in particular from Figure 3, a portioning
30 chamber 13 is formed by an aperture 14 in a rotary sleeve 15 of the pot-shaped
metering drum 5. According to Figure 1, four apertures 14 or portioning chambers
13 are distributed uniformly around the circumference of the rotary sleeve 15. The
apertures 14 are delimited by side walls 16 which are bevelled in such a way that
the apertures 14 taper towards the centre of the metering drum 5. The bevel angle
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5 The rotary sleeve 15 is mounted ‘rotatably between an annular wall 17 and a
likewise annular wall section 18 which extends over. an arc angle of approximately
180°. The approximately semicircular, web-shaped wall section 18 is here arranged
in such a way that it on the one hand forms the base area of the metering channel
7 and at no point is there a continuous connection between the air channels 8 and

10 9 and the storage container 3, and, on the other hand, at the lower end leaves the
foot zone of the rotary sleeve 15 free (see Figure 1). The annular wall 17 and the
wall section 18 are formed integrally on the housing 1. The mounting of the rotary
sleeve can be improved by means of a bearing collar which is approximately 1 to
2 mm high and which extends, as a continuation of the said wall section 18, over

15 the remaining circumferential angle and is similarly formed integrally on the
housing 1. In this way, the circumferential surface of the rotary sleeve 15 is
guided with precision rotation in the annular gap between the annular wall 17 and
the wall section 18 including the said bearing collar. The annular wall 17 has an
inlet window 19 facing the metering channel 7. The side surfaces 19a of the inlet

20 window 19 are bevelled in such a way that they are flush with the side surfaces
16 of the portioning chamber 13 when the portioning chamber 13 is located
exactly under the inlet window 19. As long as a portioning chamber 13 is located
within the angle range of the wall section 18, the outer surface of the wall section
18 functions as a base for the trough-shaped portioning chamber 13. For this

25 reason, the height of the web-shaped wall section 18 is dimensioned slightly
greater than the width of the aperture 14. Upon a further rotation of the rotary
sleeve 15 in the clockwise direction, i.e. after the portioning chamber 13 under the
inlet window 19 has advanced beyond the right, upper end of the wall section 18,

the base of the portioning chamber 13 is open, so that it once again communicates
30 with the storage container 3.

The said wall section 18 in the area of the metering channel 7 functions with its
outer surface as base, whereas in the region of the ascending portioning chamber,
leading in the clockwise direction, it shields from the storage container on the
inside the quantity of powder, taken from the powder reservoir, of the next

35 aperture 14. In Figure 1 this portioning chamber is located at an "8 o'clock
—
. T
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*REPLACEMENT SHEETA® Il HForepadCauntriei r ecti on of the reservoir. It is not
added to in the next cycle. As regards the design of the nmetering drum
this is configured in such a manner that it_has a rotary sleeve equi pped
Wi th portioning apertures. The portioning'ébertures arranged at a uniform
angul ar distribution dip into the powder reservoir as a result 5 of the
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ci rcunf er ent i alfuithen rogtion ¢fothe rotary sleeve 15 (in Figure 1 roughly in a zone of from "4
5 o'clock” to "6 o'clock"), whereupon this portioning chamber 13 fills with the
powder. Upon further rotation of ‘the rotary sleeve 15, this portioning chamber
passes into the ascending region between "6 o'clock" and "9 o'clock". In this
region, the inhalation dose is secured in the portioning chamber by the shielding
effect of the wall section 18, whose lower end functions as a stripper, so that any
10 excess powder directed inwards is scraped off. An exact dose with reproducible
powder density is achieved in this way.

t

The wall section 18 leaves about 180° open to the interior of the storage container
3. The rotary sleeve 15 acts as a rotary slide. If the metered quantity of powder is
not removed, it passes automatically back into the reservoir, in other words the
15 storage confainer 3, upon further rotation of the metering drum 15. Quantity

accumulation is not possible. This important advantage derives from the vertical
orientation of the functional elements.

The circumferential wall of the rotary sleeve 15 of the pot-shaped metering drum

5 is provided on the outside with a conveniently accessible turning knob 20 (see
20 Figure 2 in particular).

A plurality of loosening fingers 21 are arranged on the base of the pot, parallel to
the axis of rotation of the metering drum 5 and distributed uniformly about the
circumference, the said loosening fingers 21 projecting into the powder reservoir
and their radial spacing from the centre being chosen such that they scrape across

25 the rear of the wall section 18 during rotation, so that no powder can settle there.
Viewed in the clockwise direction, in accordance with Figure 1, one loosening
finger 21 is arranged immediately behind each aperture 14 (leading). Alternatively,
or else in addition, the loosening fingers can be arranged stationary on the housing
1, in which case the drum movement is similarly used for loosening the powder.

30 The applicator housing 1 consists of two housing shells 22 and 23 which are U-
shaped in cross-section. The two shells 22 and 23 enclose, in sandwich fashion, a
support structure (not shown) as core part, in which there are accommodated, as
essential components the inflow channel 8, the metering channel 7 and the
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The housing parts 22, 23 can be fastened using a clamping technique; an adhesive
bonding or thermal bonding is likewise conceivable, unless the complete or partial
dismantling of the housing 1 is sought for cleaning purposes or refilling purposes.

10 In this case, the usual traditional means of fastening, such as screw connections,
etc., are then to be preferred.

In the modified embodiment of the applicator according to Figure 4, the
compressed air source consists of a manually actuated reciprocating pump 24
which has a pump piston 26 displaceable in a pump chamber 25 and with a hand

15 grip 27 and a valve 28. The pump chamber 25 is connected here to the inflow
chamber 8 via a compression chamber 29. At the entrance to the compression
chamber 29 (as viewed from the pump chamber) there is an inlet valve 30. By
actuating a release button 31 which is pretensioned by means of a spring, the
compression chamber 29 can be connected to the inflow channel 8.

20 The function of the applicators according to Figures 1 to 4 will be described again
hereinbelow.

According to Figure 1, the powdery medicament is located inside the rotary sleeve
15 and there reaches into the lower portioning chambers 13. When the rotary
sleeve 15 is turned, the filled portioning chamber 13 then first comes between the
25 annular wall 17 and the wall section 18. The portioning chamber 13 can empty
only when it is rotated into the region of the metering channel 7, since here the
annular wall 17 is interrupted. The user introduces the device via the nasal adapter
piece 2 into the nose. By compressing the concertina bellows 11, a volume of air
is forced into the metering channel 7 via the pressure valve 10. The portioning
30 chamber 13 standing by is emptied by means of the resulting air jet, and the
contents of the chamber are blown into the nose with the flow of air. When the
concertina bellows 11 is then released, the pressure valve 10 (outlet valve) closes,
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5 When the rotary sleeve 15 is turhed, the powdery medicament is in this case

loosened by loosening pins 21 arranged in the sleeve, so as to obtain a good flow.

By pushing the pump piston 26 up via the hand grip 27, the air contained in the

pump chamber 25 is displaced into the compression chamber 29 via the pressure

valve 28 and the inlet valve 30. If a portioning chamber 13 filled with the

10 medicament has been brought beforehand into a standby position in the metering

channel 7 by means of actuating the metering drum 5, then the air compressed in

the compression chamber is released by means of pressing the release button 31,

so that a pulsed flow of air (air jet) flows through the downstream inflow channel

8 at high speed, completely entrains the quantity of powdery medicament standing

15 by in the metering channel and transports it through the outflow channel 9 and the
applicator opening 6 into the patient's nose.
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Nasal applicator for introducing a powdery, pharmacologically active
medicament into the nose, consisting of a manually actuated compressed
air source connected to an inflow channel (8) for generating a compressed
air jet, of a storage container (3) for the medicament, of a metering
arrangement for making ready a portioned-off quantity of medicament
which is caught up by the compressed air jet and is transported through an
outflow channel (9) into the nose, characterized in that the metering
arrangement consists of a metering drum (5) in which the storage container
(3) for the medicament is formed by the interior of the metering drum (5),
in that the inflow channel (8) is connected to one end of a metering
channel (7), and the outflow channel (9) is connected to the other end of
the metering channel (7), and in that the quantity of medicament which has

been made ready in a portioning chamber (13) of the metering drum (5)
protrudes into the metering channel (7).

Nasal applicator according to Claim 1, characterized in that the metering

drum (5) has a rotary sleeve (15) on the circumference of which the
portioning chambers (13) are arranged.

Nasal applicator according to Claim 2, characterized in that the rotary

sleeve (15) is formed by the circumferential wall of a pot, on the base of
which a turning knob (20) is arranged.

Nasal applicator according to Claims 2 to 3, characterized in that the rotary
sleeve (15) is enclosed by an annular wall (17) and is underpinned, over a
partial angle range, by an inner wall section (18) which forms the base of
the portioning chamber (13) formed in each case by one of the apertures

(14).

Nasal applicator according to Claim 4, characterized in that the transverse
walls (16) of the apertures (14) extend in trapezoidal shape and wedge
shape in the direction of the centre of the metering drum (5).

Nasal applicator according to Claims 2 to 5, characterized in that the
channels (7, 8, 9) are accommodated in a support structure which can be
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side view, Figure 3 shows a detail of the netering device in cross section,

Figure 4 sho nodi fi ed eppodi rent of the nasal
applicator. Wﬁmuﬁcuﬂu“'”mn)m i ce, her einafTer called the applicator, has,
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The applicator incl yggseR @tgr@ge container 3 which is filled with powdery

medi canent 4 (formul ation). The storage container 3 is fornmed by the
interior of a nmetering drum5 The

7. Nasal applicator according to Claims 1 to 6, characterized in that the
5 compressed air source consists of a concertina bellows (11).

8. Nasal applicator according to Claims 1 to 7, characterized in that a
compression chamber (29) is arranged between compressed air source and
inflow channel (8), and a release button (31) is arranged between the
compression chamber (29) and the inflow channel (8), the air supply stored

10 in the compression chamber (29) being released upon actuation of the
release button (31).
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“etering drum5 is nounted rotatably in the housing 1 and can be actuat ed
directly fromthe outside by hand. It is located in the foot area of the
applicator and in terns of volume uses up alnost the entire width of the
housing 1. Wele At 31 $5PBoRGelICBERtribIe applicator is held in such a way that
the netering part 25 s at the bottomand the adapter piece 2 with the
applicator opening 6 is at the top (use quji(nn. This position also
corresponds to the representation chosen in Figure 1 and Figure 2.
REPLACEMENT SHEET - 5-
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Abstract

Nasal applicators are an important aid for introducing powdery, pharmacologically
active medicaments into the nasopharyngeal space of a patient. The present nasal
applicator is based on a manually actuated compressed air source connected to an
inflow channel (8) for generating a compressed air jet, a storage container (3) for the
medicament and a metering device for making available a portioned-off quantity of
the medicament which is caught by the compressed air jet and transported through
an outflow channel (9) into the nose. The metering device consists of a metering
drum (5) in which the storage container (3) for the medicament is formed by the
interior of the metering drum (5). In addition, the inflow channel (8) is connected
to one end of a metering channel (7) and the outflow channel (9) to the other end of
the metering channel (7). The quantity of medicament made available in one
portioning chamber (13) of the metering drum (5) protrudes into the metering

channel (7) in such a manner that it is completely caught by the compressed air jet

and transported into the nasal cavities.
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‘When the applicator is in the use position, the netering drum5 and adapter
piece 2 thus in practice lie vertically one above the other. The powder
particles are thus conveyed fromthe bottom upwards during application. The
basic function of the netering drum5 consists in that, during a netering 5
operation, a defined quantity of medicanment is brought fromthe storage
container 3 into a netering channel 7, by rotating the drum and is
conveyed fromthere, by nmeans of a pulsed flow of air, through the
applicator opening 6 and into the nose. For this purpose, the netering
channel 7 is connected on the one hand to an inflow channel 8 and on the

ot her hand to an outfl ow channel 9 which |leads to the 10 appl i cat or
opening 6 in the nasal adapter piece 2. The inflow channel 8 is connected
via an outlet valve 10 to a concertina bellows 1 1. Also arranged on the
concertina bellows 11 if:? iniet val ve 12. By actuating the concertina
bel | ows 11 ?J- 6
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“(conpression), an air jet is generated which flows via the inflow channel 8
into the nmetering channel 7 and there expels the quantity of nedi canent,

whi ch has 15 been nade ready, through the adjoining outflow channel 9
and through the applicator opening 6 into the patient's nose. Thus, in the
metering channel 7, the precisely netered quantity of powder which has been
renoved fromthe storage container 3 is exposed to the conpressed air jet
and expelled. For this purpose, the netering drum5 has portioning chanbers
13 which are open 20 on the channel side. As a result of the circular
curvature of the netering drum5, the portioned-off nedi canent
(formulation) is made ready in the netering channel 7 as a forwardly
bul gi ng layer. The resulting done of nedi cament can be cleared off and out
with particularly favourable flow characteristics. The convex curvature of
t he dones of nedi canent can be seen particularly clearly fromFigure 3.

Ther e, .
Fig 2 ,

23—\\

T

NN AR 4 0



25 “the additional height y (seen in the chord centre) resulting fromthe
curvature of the portioning chanber 13 is easily discernible fromthe
radials R directed at the centre of the netering drumb5. The centre lies on
the geonetric axis of rotation of the metering drum5. As can be seen from
Figure 1, and in particular fromFigure 3, a portioning 30 chanber 13 is
formed by an aperture 14 in a rotary sleeve 15 of the pot-shaped netering
drum 5. According to Figure 1, four apertures 14 or portioning chanbers 13
are distributed uniformy around the circunference of the rotary sleeve 15.
The apertures 14 are delimted by side walls 16 which are bevelled in such
a way that the apertures 14 taper towards the centre of the netering drum
5. The bevel angle
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REPLACEMENT SHEET -6- lies at 45[err] to the shortest connection between
the outer surface and i nner surface of the netering drumwall. The
transverse walls 16 give the portioning chanber 13 the shape of a

trapezoi dal, outwardly opening, curved trough which is of considerably
greater length than width. 5 The rotary sleeve 15 is nounted rotatably
bet ween an annular wall 17 and a |ikew se annular wall section 18 which
extends over. an arc angle of approximately 1800. The approxi mately

sem circul ar, web-shaped wall section 18 is here arranged in such a way
that it on the one hand forns the base area of the netering channel 7 and
at no point is there a continuous connection between the air channels 8 and
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10 . 9 and the storage container 3, and, on the
end | eaves the foot zone of the rotary sleeve 15 f

annul ar wall 17 and the wal |l section 18 ar e formeq i

circunferenti al angle and is simlarly f or med |nteraIIy on_the

In this way, the circunferential surface of the rot=ar

Sl eeve 15 fs QU|ded

with precision Flg avieonon relates taanddvioe forintoedusirgna tpoevdarynimedicament! info/ thend

the wal | secti

has an inlet win

of the inlet 20 wi ndow 19 are bevelled in such a way that they are
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In addition to this, nasal inhalation is also possible for certain active substances
which are to be administered systemically (e.g. short-chain peptides). In this way,
the injections which patients find unpleasant are in many cases avoided.

Some of the appliances which have been developed for nasal administration of
powders contain the active substance in portioned-off form in hard gelatin
capsules, which have to be loaded into the inhaler appliance and opened up
immediately prior to inhalation.

This loading procedure is awkward and cannot be done satisfactorily by elderly
people with rheumatic symptoms or poor eyesight.

To overcome this drawback, a self-metering appliance has been developed
(German Offenlegungsschrift 2,529,522) in which the awkward loading procedure
is dispensed with. A disadvantage of this appliance, however, is that the patient
has to take the powder up by means of active inhalation. It is not possible to do
this satisfactorily, especially when the mucous membranes are swollen.

In order to blow the active substance actively into the nose, appliances have also
been developed in which the active substance is present in dissolved or suspended
form in a pressure-liquefied propellent gas. On actuating the metering valve, a
portioned-off quantity of the active substance suspension is released. The
propel'lant which is under inherent vapour pressure evaporates immediately,
disperses the active substance and blows into the nasal orifice. A disadvantage of
this method of administration lies in the use of pressure-liquefied propellants
which additionally have to be taken up by the patient's body. Further auxiliaries
such as, for example, valve lubricants, antiflocculating agents etc., often have to
be added to the formulations. Finally, the propellants used in the pharmaceuticals
sector are also criticized because of their damaging influence on the environment
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Ofbse8 i ncluding the said bearing collar. The annular wall 17
ds ow 19 facing the netering channel 7. The side surfaces 19a
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exactly under the inlet window 19. As |long as a portionfng
| ocated within the angle range of the wall section 18, th
the wall section 18 functions as a base for jhe trough-gh
chahber 13. For this 25 reason, the hei ght of the wep-!
section 18 is dinensioned slightly greater than the widih of the aperture

14. Upon a furt | e Y | WIW ‘
di recltoi on, i.e. Qg'?’[ géﬁt?h%@(glo% ﬂgﬁﬁlﬁ{& %ﬁg%béifﬁ%sﬁl?rj?g%ﬂrepﬁ e Phi%et Wllndgwﬂi%
has advanced bey&ere tawet)ri ght, upper end of the wall section 18, the base
of the portioning chanber 13 is open, so that it once again conmuni cates 30
with the storagerco t.ainer 3. The,sajd wall gectjon 18 in the area of the
met eri ng channel D¢ PRIASH $4nWay,;tp HdeVELoPo A  iser- e Selfsmetsting 1phalere aapliance he
region of the asstcilingagear withoutngimg) préssure-liqeefibdngropélldnticard adkohi Blows the
direction, §t shiflds.haM bikelf HEUS SRA'@LAST o0 the

This object is achieved by the invention as specified in Claim 1.

The claims subsequent thereto represent further advantageous embodiments of the
device according to the invention.

As a result of such a configuration, a device of the generic type is obtained which
10 is of a simplified structure and of improved usefulness and safety. The mechanical
outlay is greatly reduced. The quantity is brought into the position ready for
delivery at rest. The user can concentrate on introduction of the active substance.
In concrete terms, the applicator is designed, according to the invention, such that
the metering arrangement consists of a metering drum in which the storage
15 container for the medicament is formed by the interior of the metering drum, such
that the inflow channel is connected to one end of the metering channel, and the
outflow channel is connected to the other end of the metering channel, and such
that the quantity of medicament which has been made ready in a portioning
aperture of the metering drum protrudes into the metering channel. The interior of
20 the metering drum is now used for forming the reservoir. Its content is kept in
motion. This content passes by the shortest route into the standby position ready
for delivery. Discharging takes place there, with no residues remaining behind.
Because of the stated orientation and sequence of the functional areas, no particles
can fall back. The compressed air strikes in the first instance against the quantity
25 of medicament and flows into the exactly positioned and portioned-off, exposed
heap of the medicament. The dome-shaped zone presented is rapidly carried off,
swirled or dispersed, and, upon actuation of the compressed air source, is
administered to the target site. The medicament is blown counter to the effect of
gravity. Incorrect holding is ruled out in practice, since the position of the
30 metering drum suggests the correct handling, and the outflow channel lying at the
other, upper end, with the applicator nozzle as transfer bridge, is easily
recognizable to the user. In addition, there is no potential risk of an overdosage
forming; a quantity of powder which has not been administered disappears in the
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arranged at a uniform angular distribution dip into the powder reservoir as a result
of the mixing-drum-like rotation of the metering drum, without pressing etc.
occurring. The metering gives the correct volume, including the penultimate
portion and, if appropriate, right up to the final portion. Also, as a result of using
the drum movement, the medicament does not agglomerate. It is furthermore
proposed that the rotary sleeve is formed by the circumferential wall of a pot
whose base has a turning knob. With respect to the rotary mounting of the
metering drum, and as regards obtaining quantities of medicament for inhalation
which are always the same, it proves advantageous if the rotary sleeve enclosed by
an outer wall is underpinned over a partial angular range by an inner wall section,
which forms the base of the portioning chamber formed in each case by one of the
apertures. In this connection, it is also advantageous that the transverse walls of
the apertures extend in a trapezoidal shape or wedge shape towards the centre of
the metering drum. This leads, as regards the transverse walls, to a convexly
curved, trapezoidal trough as compartment chamber, directed to the apex of a V,
in other words directed upwards. A further improvement, which is especially
favourable from the point of view of production technology, lies in the fact that all
the air channels are incorporated in a support structure which can be enclosed by
two housing shells and in which the metering drum is also mounted and the
housing shells form the cover for the air channels. It can also be provided for the
support structure to form a stand for the device when designed as a standing
appliance, the shoulder forming an engagement limit stop for the protective cap.

The following additional advantages are achieved by the invention:

- The applicator is also suitable for medicament formulations which have
poor flow properties or which tend to cake. As a result of the simultaneous
homogenization upon each metering operation, any powder bridges which
may be present are broken up and loosened.

- It has also been found that the metering accuracy is not appreciably
impaired in the event of slight deviations from the prescribed use position;
i.e. slight deviations from the use position are not critical with regard to
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passes into the ascending region between "6 o'clock| gH==9~0~Trocw .;{ |n
this region, the inhalation dose is secured in the po tbgghgg%ﬁﬁg er| by
the shielding effect of the wall section 18, whose §opeflf g fUAgtijons as a
stripper, so that any 10 excess powder ditrected {n i of f.
An exact dose with reproduci ble powder density is aghieved in this . The

Sontainer 3. The rotiryReitinge iuriek) RBE" e i) T T setiore chy 8
quantity of powder imeteong deurnytbd inhalatipascaadakeiplocamin oyl degiredipksition.o t he
reservoir, in other words the 15 storage container 3, upon further
rotation of the nmetering drum_ 15, Quantity accunul ation is _not possible.
Thi's inportant advanPRgEcemtiof dhe cPBiucHen ging; amgnable; tariniectignrmeulding; and
functional el ements. onlBecoht 6f'lenfilll mithbekedf! copfpohbifts Fqfuired, the ap¥iecater Gh
the pot- shgped et eréengxagﬁﬁcr:nmred cost-effectively and economically in large piece numbers.

The subject matter of the invention is explained in greater detail hereinafter with

reference to an exemplary embodiment which is_illustrated in the drawing, in
which:

Figure 1 shows a plan view of the nasal applicator,
10 Figure 2 shows a side view,
Figure 3 shows a detail of the metering device in cross section,
Figure 4 shows a plan view of a modified embodiment of the nasal applicator.

The pocket-size device, hereinafter called the applicator, has, in accordance with
Figures 1 and 2, a long rectangular, pocket-size, flat housing 1. Its head area
15 includes a so-called nasal applicator 2. In the description below, it is assumed that

the applicator is located in a vertical plane which corresponds to the plane of
projection in the figures.

The applicator includes a storage container 3 which is filled with powdery
medicament 4 (formulation).

20 The storage container 3 is formed by the interior of a metering drum 5. The
metering drum 5 is mounted rotatably in the housing 1 and can be actuated
directly from the outside by hand. It is located in the foot area of the applicator
and in terms of volume uses up almost the entire width of the housing 1.

When it is being used, the applicator is held in such a way that the metering part
25 is at the bottom and the adapter piece 2 with the applicator opening 6 is at the top

(use position). This position also corresponds to the representation chosen in
Figure 1 and Figure 2.
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5 1is provided on the outside with a conveniently acceps
(see 20 Figure 2 in particular). A plurality of | ooseaie?
are arranged on the base of the pot, paral In§I to the px} s™o
the ' netering drum5 and distributed unifornfy about theled .
said | oosening fingers 21 projecting into the powder feservoir and theif
radi al spaci ng he ¢ e] chosen such that s 25
the rear of ¢ naVEf Me S ERLF G5 BB L RSBl HE deOMhe BV S aRepiet aiees
settle there. VA thwednipractice lie| verticelly congi abeve ithenothem The pomadan partinies lard-thysr e
1, one | ooseni nGnlévadSrom thd Bottdh IR ifm;ﬁ i AbBéMioRehi nd each aperture 14
(leading). Alter r[%atyi%gelgl, or %I se Pn aé It gna,%t%]elopooseni ng fingers can be
arranged stationary on the housing 1, in which case the drum novenent is
simlarly used Ti bhsho Femitiof b ehed Bidekin glh%m r? Bt AP that 2 HeYind) QUnlefBing
consists 0; tmop%?alﬁ%ln,n g dseﬁgcla csluazn 1tyaro] n12e icament isalrir%uéﬁt from the storage container
3 into a metering channel 7, by rotating the drum, and is conveyed from there, by
means of a'pulsed flow of air, through the applicator opening 6 and into the nose.
For this purpose, the metering channel 7 is connected on the one hand to an
inflow channel 8 and on the other hand to an outflow channel 9 which leads to the
10 applicator opening 6 in the nasal adapter piece 2. The inflow channel 8 is
connected via an outlet valve 10 to a concertina bellows 11. Also arranged on the
concertina bellows 11 is an inlet valve 12. By actuating the concertina bellows 11
(compression), an air jet is generated which flows via the inflow channel 8 into
the metering channel 7 and there expels the quantity of medicament, which has
15 been made ready, through the adjoining outflow channel 9 and through the
applicator opening 6 into the patient's nose. Thus, in the metering channel 7, the
precisely metered quantity of powder which has been removed from the storage
container 3 is exposed to the compressed air jet and expelled.

For this purpose, the metering drum 5 has portioning chambers 13 which are open
20 on the channel side. As a result of the circular curvature of the metering drum 5,
the portioned-off medicament (formulation) is made ready in the metering channel
7 as a forwardly bulging layer. The resulting dome of medicament can be cleared
off and out with particularly favourable flow characteristics. The convex curvature
of the domes of medicament can be seen particularly clearly from Figure 3. There,
25 the additional height y (seen in the chord centre) resulting from the curvature of
the portioning chamber 13 is easily discernible from the radials R directed at the

centre of the metering drum 5. The centre lies on the geometric axis of rotation of
the metering drum 5.

As can be seen from Figure 1, and in particular from Figure 3, a portioning
30 chamber 13 is formed by an aperture 14 in a rotary sleeve 15 of the pot-shaped
metering drum 5. According to Figure 1, four apertures 14 or portioning chambers
13 are distributed uniformly around the circumference of the rotary sleeve 15. The
apertures 14 are delimited by side walls 16 which are bevelled in such a way that
the apertures 14 taper towards the centre of the metering drum 5. The bevel angle
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fashion, a support structure (not shown) as core parti, |rb§m@$:19¢@r are
accommodat ed, as essential conponents, the inflow chgnrjel 8, the neté¢ring
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as well as a circular recess for nmounting the neterirqg drum5. The air

channels 7, 8, vide In the formof qgrodvVe-TIKe depressions of
approxi matel y rgg éﬁaﬁgorkh%r%‘gl;st-g%te%qn%%ogn%wﬁ?eé' g‘%o 4 C% ANE SRAsF éH'fg‘iF

t he of the metering drum wall. The transverse walls 16 give the portioning chamber
13 the shape of a trapezoidal, outwardly opening, curved trough which is of
considerably greater length than width.

5 The rotary sleeve 15 is mounted ‘rotatably between an annular wall 17 and a
likewise annular wall section 18 which extends over. an arc angle of approximately
180°. The approximately semicircular, web-shaped wall section 18 is here arranged
in such a way that it on the one hand forms the base area of the metering channel
7 and at no point is there a continuous connection between the air channels 8 and

10 9 and the storage container 3, and, on the other hand, at the lower end leaves the
foot zone of the rotary sleeve 15 free (see Figure 1). The annular wall 17 and the
wall section 18 are formed integrally on the housing 1. The mounting of the rotary
sleeve can be improved by means of a bearing collar which is approximately 1 to
2 mm high and which extends, as a continuation of the said wall section 18, over

15 the remaining circumferential angle and is similarly formed integrally on the
housing 1. In this way, the circumferential surface of the rotary sleeve 15 is
guided with precision rotation in the annular gap between the annular wall 17 and
the wall section 18 including the said bearing collar. The annular wall 17 has an
inlet window 19 facing the metering channel 7. The side surfaces 19a of the inlet

20 window 19 are bevelled in such a way that they are flush with the side surfaces
16 of the portioning chamber 13 when the portioning chamber 13 is located
exactly under the inlet window 19. As long as a portioning chamber 13 is located
within the angle range of the wall section 18, the outer surface of the wall section
18 functions as a base for the trough-shaped portioning chamber 13. For this

25 reason, the height of the web-shaped wall section 18 is dimensioned slightly
greater than the width of the aperture 14. Upon a further rotation of the rotary
sleeve 15 in the clockwise direction, i.e. after the portioning chamber 13 under the
inlet window 19 has advanced beyond the right, upper end of the wall section 18,

the base of the portioning chamber 13 is open, so that it once again communicates
30 with the storage container 3.

The said wall section 18 in the area of the metering channel 7 functions with its
outer surface as base, whereas in the region of the ascending portioning chamber,
leading in the clockwise direction, it shields from the storage container on the
inside the quantity of powder, taken from the powder reservoir, of the next
35 aperture 14. In Figure 1 this portioning chamber is located at an "8 o'clock
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The housing parts 22, 23 can be fastened usinhg a cl anpj ng—~t+echnigoe—4n |
adhesi ve bonding or thermal bonding is |ikew se conceilable, unless the

bur poses or T of PPAiaf S e Porlhihl R Bay fo° ifRHRR, (5 o v ok
means of fast enipagjtios’ychheatoadingeof eowm@cmn@rpbmcrcw isreffectedrbst meaas of the
preferred. In thggpnld aﬁmm@%eﬁ@ dtfaﬁvﬁ@pH,&?tcﬁé paGAer FsBi9ofr %4 EPEME

pUD 24 whi ch hAEUEEJOABOBI G 1Bh rBAePHeaLb 4B LEV iBERY BhaAoer obGomH -
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here to the inf IpOWder Upon further rotation of ‘the rotary sleeve 15, this portioning chamber
passes into the ascending region between "6 o'clock" and "9 o'clock". In this
region, the inhalation dose is secured in the portioning chamber by the shielding
effect of the wall section 18, whose lower end functions as a stripper, so that any
10 excess powder directed inwards is scraped off. An exact dose with reproducible
powder density is achieved in this way.

The wall section 18 leaves about 180° open to the interior of the storage container
3. The rotary sleeve 15 acts as a rotary slide. If the metered quantity of powder is
' not removed, it passes automatically back into the reservoir, in other words the
15 storage container 3, upon further rotation of the metering drum 15. Quantity
accumulation is not possible. This important advantage derives from the vertical
orientation of the functional elements.

The circumferential wall of the rotary sleeve 15 of the pot-shaped metering drum

5 is provided on the outside with a conveniently accessible turning knob 20 (see
20 Figure 2 in particular).

A plurality of loosening fingers 21 are arranged on the base of the pot, parallel to
the axis of rotation of the metering drum 5 and distributed uniformly about the
circumference, the said loosening fingers 21 projecting into the powder reservoir
and their radial spacing from the centre being chosen such that they scrape across

25 the rear of the wall section 18 during rotation, so that no powder can settle there.
Viewed in the clockwise direction, in accordance with Figure 1, one loosening
finger 21 is arranged immediately behind each aperture 14 (leading). Alternatively,
or else in addition, the loosening fingers can be arranged stationary on the housing
1, in which case the drum movement is similarly used for loosening the powder.

30 The applicator housing 1 consists of two housing shells 22 and 23 which are U-
shaped in cross-section. The two shells 22 and 23 enclose, in sandwich fashion, a
support structure (not shown) as core part, in which there are accommodated, as
essential components, the inflow channel 8, the metering channel 7 and the
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nasa P (e.g. about 5 mm) for reasons of reducing weight.

The housing parts 22, 23 can be fastened using a clamping technique; an adhesive
bonding or thermal bonding is likewise conceivable, unless the complete or partial
dismantling of the housing 1 is sought for cleaning purposes or refilling purposes.

10 In this case, the usual traditional means of fastening, such as screw connections,
etc., are then to be preferred.

In the modified embodiment of the applicator according to Figure 4, the
compressed air source consists of a manually actuated reciprocating pump 24
which has a pump piston 26 displaceable in a pump chamber 25 and with a hand

15 grip 27 and a valve 28. The pump chamber 25 is connected here to the inflow
chamber 8 via a compression chamber 29. At the entrance to the compression
chamber 29 (as viewed from the pump chamber) there is an inlet valve 30. By
actuating a release button 31 which is pretensioned by means of a spring, the
compression chamber 29 can be connected to the inflow channel 8.

20 The function of the applicators according to Figures 1 to 4 will be described again
hereinbelow.

According to Figure 1, the powdery medicament is located inside the rotary sleeve
15 and there reaches into the lower portioning chambers 13. When the rotary
sleeve 15 is turned, the filled portioning chamber 13 then first comes between the
25 annular wall 17 and the wall section 18. The portioning chamber 13 can empty
only when it is rotated into the region of the metering channel 7, since here the
annular wall 17 is interrupted. The user introduces the device via the nasal adapter
piece 2 into the nose. By compressing the concertina bellows 11, a volume of air
is forced into the metering channel 7 via the pressure valve 10. The portioning
30 chamber 13 standing by is emptied by means of the resulting air jet, and the
contents of the chamber are blown into the nose with the flow of air. When the
concertina bellows 11 is then released, the pressure valve 10 (outlet valve) closes,
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piece 2 into the nose. By conpressing the concertina bellows 11, a vol une
of air is forced into the netering channel 7 via the pressure valve 10. The
portioning 30 chanber 13 standing by is enptied by nmeans of the
resulting air jet, and the contents of the chanber are blown into the nose
with the flow of air. Wen the concertina bellows 11 is then rel eased, the
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ready in the rotary
According to Figure 4, the powdery medicament is again made ready in the rotary
sleeve 15, the portioning chambers 13 lying at the bottom filling with the powder.
5 When the rotary sleeve 15 is turhed, the powdery medicament is in this case
loosened by loosening pins 21 arranged in the sleeve, so as to obtain a good flow.
By pushing the pump piston 26 up via the hand grip 27, the air contained in the
pump chamber 25 is displaced into the compression chamber 29 via the pressure
valve 28 and the inlet valve 30. If a portioning chamber 13 filled with the
10 medicament has been brought beforehand into a standby position in the metering
channel 7 by means of actuating the metering drum 5, then the air compressed in
the compression chamber is released by means of pressing the release button 31,
so that a pulsed flow of air (air jet) flows through the downstream inflow channel
8 at high speed, completely entrains the quantity of powdery medicament standing
15 by in the metering channel and transports it through the outflow channel 9 and the
applicator opening 6 into the patient's nose.

REPLAGEMENT SHEET

06 DEC 1996




sl eeve 15 t he portioning chanbers 13 Iying at the bot tfon Wﬁ#@&ﬂ the
C t

powder . V\hen ve 15 is turned, the go '
in this case Ioos m'i F;ﬂ pins 21 arranged i nithe sleeve, S(Ti to

-t

obtain a good flow purrp pi 5t8n 26 up vila tt&bmmgg
the air contained in the punp chanber 25 is displaced ifnto the conpresgipn
chanber 29 via kﬂg essure valve 28 and the inlet valye 30. 1T =&

porti oni ng chanbmﬁ% filled with the 10 medi canment s _been brought
bef orehand into a standby position in the netering channel 7 by rreans 0
actuating the teri r t

chanber |gs rel engsed g;& s%egggﬁ_’ca{ﬁ H;?grsépﬁ%&{cﬁlng %%g’?g&gu#%r&gﬁgéi% bg%l
pul sed flow of air (&ngdiagient antgyihe:naseeonsisiag (b sangally iasturiod mmm;ed 8

at high speed, conpl eireddir@Nédnakbéted té an GHAS i dhinddl (DPRAY e}ieﬂxﬁﬂ% ﬁssed
standing 1 by in _the e er| ng channel n(q tfrantigort It th u h 't
out fl ow chahnel 9 andik jgh © storage contatner (3) for medicament, a metering

arrangement for making ready a portioned-off quantity of medicament
which is caught up by the compressed air jet and is transported through an
outflow channel (9) into the nose, characterized in that the metering
arrangement consists of a metering drum (5) in which the storage container
10 (3) for the medicament is formed by the interior of the metering drum (5),
in that the inflow channel (8) is connected to one end of a metering
channel (7), and the outflow channel (9) is connected to the other end of
the metering channel (7), and in that the quantity of medicament which has
been made ready in a portioning chamber (13) of the metering drum (5)
15 protrudes into the metering channel (7).

2. Nasal applicator according to Claim 1, characterized in that the metering

drum (5) has a rotary sleeve (15) on the circumference of which the
portioning chambers (13) are arranged.

3. Nasal applicator according to Claim 2, characterized in that the rotary
20 sleeve (15) is formed by the circumferential wall of a pot, on the base of
which a turning knob (20) is arranged.

4, Nasal applicator according to Claims 2 to 3, characterized in that the rotary

sleeve (15) is enclosed by an annular wall (17) and is underpinned, over a

partial angle range, by an inner wall section (18) which forms the base of

25 the portioning chamber (13) formed in each case by one of the apertures

(14).

5. Nasal applicator according to Claim 4, characterized in that the transverse
walls (16) of the apertures (14) extend in trapezoidal shape and wedge
shape in the direction of the centre of the metering drum (5).

30 6. Nasal applicator according to Claims 2 to 5, characterized in that the
channels (7, 8, 9) are accommodated in a support structure which can be
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appki cator opening 6 the I ents nose. REPLACEMENT SHEET C ai ns 1.
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medi canent into t ng of a manually actuated conpressed air
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(5) 1s also mounted, the housing shells (22, 23) forming the cover for the
channels (7, 8, 9).

7. Nasal applicator according to Claims 1 to 6, characterized in that the
5 compressed air source consists of a concertina bellows (11).
8. Nasal applicator according to Claims 1 to 7, characterized in that a

compression chamber (29) is arranged between compressed air source and
inflow channel (8), and a release button (31) is arranged between the
compression chamber (29) and the inflow channel (8), the air supply stored

10 in the compression chamber (29) being released upon actuation of the
release button (31).
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outfl ow channel (9) into the nose, characterized in that the netering
arrangenment consists of a metering drum (5) in which the storage container
10 (3) for the nedicanent is forned by the interior of the
met-ering drum (5), in that the inflow channel (8) is connected to one end
of a nmetering channel (7), and the outflow channel (9) is connected to the
other end of the netering channel (7), anqlbn_that the quantity of

medi canment whi ch has been nade ready in a portioning chanber (13) of the
metering drum (5) 15 protrudes into the netering channel (7). 2.
Nasal applicator according to Claim1l, characterized in that the netering
drum (5) has a rotary sleeve (15) on the circunference of which the

portioning chanbers (13) are arranged. 3. Nasal applicator according to
Claim 2, characterized in that the rotary

Nasal applicator

Abstract

Nasal applicators are an important aid for introducing powdery, pharmacologically
active medicaments into the nasopharyngeal space of a patient. The present nasal
applicator is based on a manually actuated compressed air source connected to an
inflow channel (8) for generating a compressed air jet, a storage container (3) for the
medicament and a metering device for making available a portioned-off quantity of
the medicament which is caught by the compressed air jet and transported through
an outflow channel (9) into the nose. The metering device consists of a metering
drum (5) in which the storage container (3) for the medicament is formed by the
interior of the metering drum (5). In addition, the inflow channel (8) is connected
to one end of a metering channel (7) and the outflow channel (9) to the other end of
the metering channel (7). The quantity of medicament made available in one
portioning chamber (13) of the metering drum (5) protrudes into the metering

channel (7) in such a manner that it is completely caught by the compressed air jet

and transported into the nasal cavities.
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20 - sl eeve (15) is forned by the circunferential wall of a pot, on
t he base of which a turning knob (20) is arranged. 4. Nasal applicator
according to Clainms 2 to 3, characterized in that the rotary sleeve (15) is
enclosed by an annular wall (17) and is underpinned, over a partial angle
range, by an inner wall section (18) which forns the base of 25

the portioning chanber (13) fornmed in ea case by one of the apertures
(14). 5. Nasal applicator according to Claim4, characterized in that
the transverse walls (16) of the apertures (14) extend in trapezoidal shape
and wedge shape in the direction of the centre of the netering drum (5). 30
6. Nasal applicator according to Clains 2 to 5, characterized in that
the channels (7, 8, 9) are accommbdated in a support structure which can be

Fig. 1 6

-
[Py, ,,}\

o - 4y,
2/ )
.,
‘s,
7\
7, N\

8~ 3
~1
.,
h

10—~ 1S

1

12

REPLACEMENT- SHEET

06 DEC 1996




enclosed by two housing shells (22, 23) and in which the netering drum (5)
is also nmounted, the housing shells (22, 23) formng the cover for the

channels (7, 8, 9). 7. Nasal applicator according to Claims | to 6,
chafacterized in that the 5 conpressed air source consists of a
concertina bellows (11). 8. Nasal appljcator according to Clains 1 to 7,
characterized in that a conpression cha (29) is arranged between

conpressed air source and inflow channel (8), and a release button (31) is
arranged between the conpression chanber (29) and the inflow channel (8),
the air supply stored

Fig. 2
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10 . I n the conpression chanber (29) being rel eased upon actuation
of the release button (31). REPLACEMENT SHEET 06 DEC 1996
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