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(57) Claim
1. Medical appliance for inhaling metered aerosols comptising:
a) a cylindrical housing having an accommodation chamber for an aerosol
container, and axially orientated primary main air ducts,
b) a mouthpiece arranged to be connected coaxially with the housing, which,
together with the housing forms an atomizing and vortexing chamber, and having
secondary main air ducts connecting with the primary main air ducts, and
c) a partition between the accommodation chamber and the vortexing chamber,
said partitioh having a stepped hole, the bore section of which with the larger
diameter connecting with the accommodation chamber, and the bore section of
which with the smaller diameter connecting with the vortexing chamber as an aerosol
outlet, and said partition béing provided with branch air ducts connected to the
primary main air ducts, which run obliquely to the partition and the stepped hole,
and open directly into the vortexing chamber.
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Disclosed is a medical device for use in the inhalation 2.2

| of doses of spray, the device comprising the following ele- —\-\"\—-\

ments: a) a cylindrical housing (1) with a chamber (2) de- 72—
signed to hold an aerosol can (3) and with longitudinally
running first main air-channels (14; 14.1; 14.3). b) A'mouth- pd m— e
piece (9) fitting coaxially against the housing (1), the mouth- / LR et : “T‘
| piece (9) and housing (1) together forming an atomization/ 6 11 12
turbulence chamber (6), and second main air-channels (14a) : .

connecting with the first main air-channels (14; 14.1; 14.3). ¢) A dividing wali (1.1) located between the can-holding chamber (2)
. and the atomization/turbulence chamber (6), the dividing wall (1.1) having a stepped bore (5) whose larger-diameter section con-
nects with the can-holding chamber (2) and whoese smaller-diameter section connests with the atomization/turbulence chamber
(6) to act as an aerosol outlet (5.2). Connected to the first main air-channels are branch air-channels (7) which run at an angle in
the dividing wall (1.1) and open out in the atomization/turbulence chamber while surrounding the stepped bore (5).

(57) Zusammenfassung

Medizinisches Geriit zum Inhalieren von Dosier-Aerosolen, enthaltend a) ein zylindrisches Gehiuse (1) mit einer Aufnah-
mekammer (2) fiir einen Aerosol-Behilter (3) und mit axial verlaufenden ersten Lufthauptkanilen (14; 14.1; 14.3), b) ein an das
Gehiuse (1) koaxial anschlieBendes Mundstiick (9), das gemeinsam mit dem Gehiuse (1) eine Zerstduberungs- und Verwirbe-
lungskammer (6) bildet, und an die ersten Lufthauptkanale (14; 14.1; 14.3) anschiieBende zweite Lufthauptkanile (14a) aufweisy,
und c) eine zwischen der Aufnahmekammer (2) und der Verwirbelungskammer (6) liegende Zwischenwand (1.1), die mit einer
Stufenbohrung (5), deren den griBeren Durchmesser aufweisender Bohrungsabschnitt in die Aufnahmekammer (2) und deren
den kleineren Durchmesser aufweisender Bohrungsabschnitt als Aerosol-Auslalsffnung (5.2) an die Verwirbelungskammer (6)
anschlieBen, und mit an die ersten Lufthauptkanile angeschlossenen Luftzweigkanilen (7) versehen ist, die schrig zur Zwischen-
wand (1.1} verlaufen und die Stufenbohrung (5) umgebend in die Verwirbelungskammer miinden.




Medical appliance for inhaling metered aerosols

The invention relates to a medical appliance for aerosol containers, in which
the aerosol is released and inhaled simultanecusly or by changing over to an
intermediate chamber, into which the medicament is first sprayed, to ke inhaled
then fram that chamber. Conventicnal aerosol containers frequently have a nozzle
needle which can be pushed into the aerosol container in order to spray the
medicament out for inhalation atomized to the fullest possible extent.

An inbalation appliance in acccrdance with EP 00 08 667 Al has a housing with an
accomodation chamber to hold the aerosol container, to which are coaxially
connec.ted a vortexing chamber and a mouthpiece. A support, which has a central
stepped hole, into the section of which having the larger bore diameter the
nozzle needle of the aerosol container locateé in the accommodation chamber can
be inserted, projects relatively deeply into the vortexing chamber.
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Air inlets, through which the air breathed in inbaling is sucked into the
vortexing chamber and through the mouthpiece into the lungs, open into the
vortexing chamber at a relatively large distance from the stepped hole. lLocated
in the mouthpiece area are separate inlet and outlet valves which make it
possible on the one hand to inhale through the-vortexing chamber, and, on the
other, to exhale independently of the vortexing chamber. The air inlets opening
into the vortexing chamber are of relatively small dimensions, and incapable, in
ccnsequence of their spatial position, of exerting a significant effect on the
atomisation and vortexing of the medicament. The appliance is relatively long,
being equivalent to roughly three times.the height of the usual aerosol

ccntainer, so that-it is impossible as a rule to carry the appliance around all
the time as a hand or pocket appliance.

With an inhaler in aécordance with US-PS 48 52 561, the mouthpiece and the
housing forming the aerosol container accoamodation charber are located cne
behind the other, the aerosol container metering valve opening mechanism being
fitted to the opposite end of the inhaler to the mouthpiece. The aerosol
container accomrmodation chamber forms a medicament vortexing chamber, into which
the relatively small sized inlets open. When the aerosol container metering
valve opens, the mediczment released with the propellant agent must be turned

through an approximate angle of 9‘00, so that the metering valve can close .
early. .
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In using familiar inhalers, there is a danger, due to the relatively small inlets opening
into the vortexing chamber, of so-called “anxiety over breathing”, which is
additionally reinforced if the valve components are located in front of the inhalation

mouthpiece, obstructing respiration, and forming an extra obstacle on which the
medicament can collect.

A preferred object of the invention is to create a medical appliance for inhaling
metered aerosols in such a way that, when the appliance is used, the atomisation and
vortexing of the medicament leaving the aerosol container by way of the air inhaled
through the appliance is improved in comparison with familiar appliances in order
to introduce the highest possible quantity of medicament into the bronchial area, and
largely eliminate the frequently occurring anxiety over breathing;

According to the present invention there is provided a medical appliance for inhaling
metered aerosols comprising:

a) a cylindrical housing having an accommodation chamber for an aerosol
container, and axially orientated primary main air ducts,

b) a mouthpiece arranged to be connected coaxially with the housing, which,
together with the housing forms an atomizing and vortexing chamber, and having
secondary main air ducts connecting with the primary main air ducts, and

c) a partition between the accommodation chamber and the vortexing chamber,
said partition having a stepped hole, the bore section of which with the larger
diameter connecting with the accommodation chamber, and the bore section of
which with the smaller diameter connecting with the vortexing chamber as an aerosol
outlet, and said partition being provided with branch air ducts connected to the
primary main air ducts, which run obliquely to the partition and the stepped hole,
and open directly into the vortexing chamber.

Anxiety over breathing is overcome in embodiments of the invention by providing

correspondingly large diameter main air ducts and an air supply adequate for the
purpose.

940810,p:\oper\kay,24953.5pe,3
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Optimum inhalation of a large quantity of medicament is preferably ensured by
means of an atomizing and vortexing chamber, which feeds part of the air through
the secondary branch ducts, preferably in the immediate vicinity of the stepped hole,
and therefore the aerosol container metering valve, the medicament being

additionally broken down to a size of 3 ym and smaller as required for the lungs and
bronchi.

Embodiments of the invention will now be described by way of example only with
reference to the accompanying drawings in which:-

Figures 1 to 5 are cross-sectional views of different embodiments of the inhaler in
accordance with the present invention.

The appliance illustrated in Figure 1 comprises a housing, which can be axially
assembled with a mouthpiece 9, with an accommodation chamber 2 which is
bounded on one side by a partition 1.1, and has a stepped hole 5. The chamber 2
accommodates an aerosol container 3, the nozzle needle 3a of which is inserted into
the larger diameter section of the stepped hole 5. The accommodation chamber 2
is encircled by axially orientated primary main air ducts which have on the whole a
large orifice cross section. Connected to the smaller diameter section 5.1 of the
stepped hole 5 is a vortexing chamber 6, into which the branch air ducts, connected
with the main air ducts 14, and led through the partition 1.1, preferably near the
nozzle opening, open.

The mouthpiece 9 has a cylindrical section forming part of the vortexing chamber 6.
In the mouthpiece 9 area, the vortexing chamber 6 is bounded by a wall 9a with a
central opening 13, and is provided with secondary main air ducts 14a connected with
the main air ducts 14.

The housing 1 and the mouthpiece 9 are designed as a double wall, with webs
between the cylinder walls, for forming the main air ducts 14 and 14a.

940810,p: \oper \kay,24953.5pe, 4
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The mouthpiece 9 can be connected to the housing 1 by means of a screw thread for

example. At its outer end, the mouthpiece 9 can assume a shape suitable for the

mouth, e.g. an oval shape.

The vortexing chamber 6 walls are preferably polished. The branch air ducts 7 are
inclined, and the stepped hole 5, 5.1 so arranged that the aerosol leaving the
container 3 is atomized and vortexed to the maximum.

With the embodiment of the inhaler depicted in Figure 2 open, relatively short,
axially orientated main air ducts 14.1, into which the outgoing connecting ducts 14.2
open from the outer shell surface of the housing 1, are provided on the side of the
housing 1 facing the mouthpiece 9. The branch air ducts 7 are connected to ducts

14.1 and open into the vortexing chamber 6.

In the embodiment of the inhaler depicted in Figure 3 the stepped hole section with
the smaller diameter is widened into a nozzle-shaped or conical aerosol outlet 5.2
opening into the vortexing chamber 6, the orifice angle of which is between 60 ° and
120°, preferably approximately 90°, the branch air ducts 7 opening into the outlet
5.2

Additional branch air ducts 7.1, which also branch off from the main air ducts 14.1,
are oriented in the vortexing chamber 6 in such a way that a casing flow directed

along the walls of the vortexing chamber 6 is created.

The central opening 13.1, connecting with the vortexing chamber 6, is of relatively
large cross section.

In the embodiment illustrated in Figure 4, the housing 1 is provided, in contrast to
Figure 3, with axially orientated spacing webs 1.2 on the inner wall, so that axially
orientated air ducts remain open between the aerosol container and the inner wall
following the insertion of an aerosol container into the accommodation chamber 2.
Branch air ducts 7 connecting with the accommodation chamber 2 open into the

940810, 5:\oper \kay,24953.5pe, 5
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aerosol outlet 5.2, which widens into the shape of a nozzle.

The mouthpiece 9 consists of a cylindrical tube, the interior of which forms part of
the vortexing chamber 6, which has a similarly shaped cylindrical cross section
essentially over its entire length, so that the mouthpiece orifice 12 has the same cross

section as the interior of the mouthpiece 9.

The main air ducts 14.1 and the connecting ducts 14.2, together with the branch air
ducts 7.1 opening into the vortexing chamber 6, are essentially equivalent to the main
version of the inhaler shown in Figure 3. In the version of the inhaler shown in
Figure 4, the mouthpiece 9 interior has a diameter of 12-18 mm, preferably 15 mm,
the main air ducts 14a being relatively short, so that the outgoing air forms a casing

flow along the inner mouthpiece wall.

In the version of the inhaler shown in Figure 5 (without priority), main air ducts 14.3
axially orientated directly to the accommodation chamber 2, connect, in contrast to
Figure 4, through the housing 1 provided with spacing webs 1.2, so that, for example,
the laterally outgoing connecting ducts 142 (in accordance with Figure 4) are
dispensed with.

The housing 1 and the mouthpiece 9 preferably may be made of stainless steel,
aluminium or plastic.

The linear lay out of the appliance particularly facilitates and optimizes use in the
prone position, e.g. in the night, or with bed-ridden patients.

The mouthpiece 9 can be screwed to the housing in various peripheral positions for
controlling the quantity of air flowing through the secondary main air ducts 14a on

the one hand, and that flowing through the branch air ducts 7; 7.1 on the other.

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise”, or variations such as "comprises" or "comprising”, will

940810,p:\oper\kay, 24953.5pe.6
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be understood to imply the inclusion of a stated integer or group of integers but not

the exclusion of any other integer or group of integers.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Medical appliance for inhaling metered aerosols comprising:

a)  a cylindrical housing having an accommodation chamber for an aerosol
container, and axially orientated primary main air ducts,

b)  a mouthpiece arranged to be connected coaxially with the housing, which,
together with the housing forms an atomizing and vortexing chamber, and having
secondary main air ducts connecting with the primary main air ducts, and

c) a partition between the accommodation chamber and the vortexing chamber,
said partition having a stepped hole, the bore section of which with the larger
diameter connecting with the accommodation chamber, and the bore section of
which with the smaller diameter connecting with the vortexing chamber as an aerosol
outlet, and said partition being provided with branch air ducts connected to the
primary main air ducts, which run obliquely to the partition and the stepped hole,
and open directly into the vortexing chamber.

2. Medical appliance in accordance with claim 1, wherein the branch air ducts

are connected to the primary main air ducts.

3. Medical appliance in accordance with claim 1, wherein the housing has a
number of primary main air ducts open to the side of the housing facing the
mouthpiece, into which lateral connecting ducts open.

4. Medical appliance in accordance with claim 1, wherein the primary main air
ducts connect the accommodation chamber with the atomizing and vortexing
chamber.

5. Medical appliance in accordance with claim 3 or claim 4, wherein the
partition has additional ducts connecting the main air ducts with the vortexing
chamber, and that air flowing through these ducts creates an essentially axially casing
flow along the inner wall of this chamber.

940810,p-\oper\kay, 24953 spe.3
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6. Medical appliance in accordance with any one of claims 1 to S, wherein the
mouthpiece has a cylindrical section open to the user’s side, the orifice cross section
of which is essentially equivalent to the inside cross section of the section of the
vortexing chamber formed by the mouthpiece.

7. Medical appliance in accordance with claim 1, wherein the housing has axially
orientated spacer webs on its inner wall.

8. Medical appliance in accordance with claim 1, wherein the housing and the
mouthpiece can be screwed to each other.

9. Medical appliance in accordance with claim 1, wherein the aerosol outlet has
a cross section with an opening angle between 60° and 120° and which widens

conically to the vortexing chamber in the form of a nozzle.

10.  Medical appliance in accordance with claim 9 wherein the opening angle is
90°.

11.  Medical appliance in accordance with claim 9 or claim 10, wherein the branch
air ducts open into the conically widening section of the aerosol outlet.

12.  Medical appliance in accordance with claim 1 or claim 5, wherein the branch
air ducts open radially into the vortexing chamber.

13.  Medical appliance in accordance with claim 1, wherein the mouthpiece has
a diameter of between 12-18 mm, and projects directly into the mouthpiece orifice.

14.  Medical appliance according to claim 13 wherein the diameter is 15 mm,
15. Medical appliance in accordance with claim 1, characterised by the fact that,

for controlling the air quantity flowing through the secondary main air ducts on the
one hand, and the air quantity flowing through the branch air ducts on the other, the

940810,p:\oper\kay, 24953 spe. 9
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mouthpiece can be screwed to the housing in various peripheral positions.

16. Medical appliance in accordance with claim 1, wherein the primary main air
ducts are led continuously through the housing.

17.  Medical appliance substantially as hereinbefore described with reference to
the accompanying drawings.
10
DATED this 10th day of August 1994
Christoph Klein AND Peter-Christian Sroka

By Their Patent Attorneys
15 DAVIES COLLISON CAVE
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Summary

Medical appliance for inhaling metered aerosols, ccntaining

a)

b)

c)

a cylindrical housing (1) with an acccrwodation chamber (2) for an aerosol

container (3), and with axially orientated primary mein air ducts (14;
14.1; 14.3),

a mouthpiece (9) coaxially connected to the housing (1), which forms an

atorizing and vortexing chamber (6) tegether with the housing (1), ard has

secondary main air ducts (14a) connecting with the primary main air ducts
(14; 14.1; 14.3), and

between the accamodation chamber (2) and the vortexing chamber (6), a
partition, which, with a stepped hole (5), the section of which having the
larger diameter hole connects with the accammodation chamber (2), and the
section of which having the smaller diameter hole ccnnects with the
vortexing chamber as an aeroscl outlet (5.2), and is provided with branch
air ducts (7) connected with the primary main air ducts, which run
diagenally to the partii:ion (1.1) and the stepped hole (5}, and which open

. directly into the vortexing chamber.
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bezieht gorie.in Verbindung gebracht wird und diese Verdindung fur
“P* Verdffentlichung, die vor dem internationalen Anmeldeds- sinen Fachmann naheliegant ist
{um, aber nach dem beanspruciten Priorititsdatum vertffent- “& Vertfientlichung, die Mitglied derseiben Patentfamilie st
IV. BESCHEINIGUNG ) ‘ o o
Datum des Abschiusses der internationalen Recherche ) ~ Absendedatum des intemationaien Recherchenberichts
14 .DEZEMBER 1992
o 1.0
Internstionate Racherchienbehbrde Untersdirift des devollmichtigten Bediensteten
EUROPAISCHES PATENTAMT ZEINSTRA H.

Porinblatt PCT/ISA/210 {Blait 2) (Jumar 1983)




Internationales Aktenzeichen

PCT/DE 92/00723

IOl. EINSCHLAGIGE VEROFFENTLICHUNGEN  (Fortsetzung von Blatt 2)

siehe das ganze Dokument

Art® Kennzeichnung der Vertiffentlichung, soweit erforieriich unter Angabe der mafgeblichen Telle Betr. Anspruch Nr.
X,P DE,U,9 202 198 (KLEIN) 1-3,5,
11. Juni 1992 8-14
siehe das ganze Dokument
in der Anmeldung erwdhnt
P X DE,U,9 113 361 (KLEIN) 1-3,8,
12. Dezember 1991 11,13,14

Permblstt PCT/ISAZ2IO cw Jusr 1999




EPO FORM P01

ANHANG ZUM INTERNATIONALEN RECHERCHENBERICHT

UBER DIE INTERNATIONALE PATENTANMELDUNG NR.

DE 9200723
SA 64713

In diesem Anhang sind die Mitglieder der Patentfamilien der im obengenannten internationalen Recherchenbericht angefuhrten

Patentdokumente an

gegeben.
Die Angaben iber die Familienmitglieder entsprechen dem Stand der Datei des Europiischen Patentamts am

Diese Angaben dicoen nur zur Unterrichtung und erfolgen ohne Gewiihr, 14712792
Im Recherchenbericht Datum der Mitglicd(er) der Datum der
angefiihrtes Patentdokument Veriffentlichung Patentfamilic Veriffentlichung

FR-A-1378213 Keine

EP-A-0009667 16-04-80 AU-A- 5070779  20-03-80
JP-A- 55040595  22-03-80

US~A-3980074 14-09-76 GB-A- 1478138  29-06-77
AT-B- 341110  25-01-78
AU-A- 7140874  22-01-76
BE-A- 817747  17-01-75
CA-A- 1027447  07-03-78
CH-A- 573754  31-03-76
DE-A- 2438421  06-02-75
FR-A- 2237646  14-02-75
JP-A- 50029285  25-03-75
NL-A- 7409646  21-01-75
SE-B- 412006  18-02-80
SE-A- 7409264  20-01-75

EP-A-0308524 29-03-89 Keine |

DE-U-9202198 11-06-92 Keine

DE-U-9113361 12-12-91 Keine

Fiir nihere Finzelheiten zu diesens Anhing : siche Amtshlatt des Europiiischea Patentamts, Nr.12/82
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