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(57) Abréegée/Abstract:

The Invention relates to a nebuliser comprising a nozzle 3 arranged Iin a nebulising space and an air inlet flue 5 projecting into the
nebulising space. The nebulising space Is subdivided by a nebulising space divider into two parts, so that proceeding from the
nozzle an aerosol flow occurs from the one part into the other. According to the invention, additional impact faces 7 and 8 are

provided In the direct vicinity of the nozzle, which have the effect that only the smallest liquid droplets reach into the upper region of
the nebulising space and are available to the patient for therapy.
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PAUL RITZAU PARI-WERK GmbH
Moosstrasse 9 / 82319 Starnberg

Abstract

The 1nvention relates to a nebuliser comprising a nozzle 3
arranged in a nebulising space and an air inlet flue §
proJecting into the nebulising space. The nebulising

space 1s subdivided by a nebulising Space divider into

LwWo parts, so that proceeding from the nozzle an aerosol

flow occurs from the one part into the other. According

to the invention, additional impact faces 7 and &8 are"provided
in the direct vicinity of the nozzle which have the effect
that only the smallest liquid droplets reach into the

upper region of the nebulising space and are available
to the patient for therapy.
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SPECIFICATION

NEBULIZER

The invention relates to a nebuliser, especially for use in

inhalation therapy, comprising the features of the preamble of
patent claim 1.

Such a nebuliser is known from the EP-A-0 540 7//5. The
nebulising space divider which is described for the first

time in this nebuliser comprises two portions, of which the
impact portion hinders that liquid droplets pass directly from
the nebuliser nozzle to the withdrawal orifice of the

nebulising space. Liquid droplets settle on the impact
portion and are fed back into the liquid reservoir. The
leading portion of the nebulising space divider effects an
extension of the flow path of the fluid mist during withdrawal

and thus provides a homogenisation and drying of the fluid mist.

Aerosols of very high quality can be produced with the known
nebuliser. However, on account of the nebulising space divider
in the known nebuliser regions exist in which the liquild droplets
deposit and are not returned to the liquid reservolr. The
amount of liquid which can be withdrawn in the form of a

fluid mist or aerosol is therefore only incompletely utilized

in proportion to the amount needing to be introduced

into the nebuliser. In other words, the yield of the aerosol
drug which can be withdrawn is small.
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Proceeding from this prior art, the invention is based on the

object of developing the known nebuliser so that the yield
1s increased.

This objett 1s solved by a nebuliser having the features of

patent claim 1. Advantageous configurations can be taken from
the subclaims.

The invention is described in the following in more detail

on the basis of embodiments with reference to the drawings,
which show:

Fig. 1 an embodiment of a nebuliser according to the
invention with integrated atomizer nozzle;

Fig. 2A a component of thé nebuliser of Fig. I in different
to 2C views; and

Fig. 3A different configurations of the impact faces.
to 3E

The nebuliser shown in Fig. 1 has a cylindrical nebulising
space 1, which is closed downwardly by a liquid accumulation
region 2 into which the liquid reservoir is filled. With
the aid of an atomizer nozzle 3 which is arranged in the
center of the cylindrical nebulising space 1, the liquid
reservolr is atomized from the liquid accumulation region 2
and 1in this manner a fluid mist produced in the region of
the nozzle orifices 3a which spreads out in the nebulising

space 1. The fluid mist is withdrawn from the nebuliser by
d patient via an intake member 4. The intake member 4
opens 1nto an orifice 4a of the nebulising space 1. In order

to provide the amount of respiratory air necessary for withdrawal
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of the aerosol, a cylindrical air inlet flue 5 is provided in
the center of the nebulising space, through which ambient air
1s guided into the nebulising space 1. The lower end of

the 1inlet air flue 5 projecting into the nebulising space lies

in the vicinity of the nozzle orifices 3a of the atomizer
nozzle 3.

The nebuliser shown in Fig. 1 has a nebulising space divider 6
which subdivides the nebulising space 1| into two parts la and lb.
The nebulising space divider 6 consists of an impact portion 6a
and leading portions 6b, of which only one can be seen in the
view of Fig. 1. The impact portion 6a is arranged at the
bottom end of the air inlet flue 5 around same, and leaves

a through-passage orifice 6¢c free for the fluid mist on the
side of the air inlet flue 5 facing away from the orifice 4a.
The leading portions 6b extend in longitidunal direction of the
air inlet flue from the outer wall of the air inlet flue 5 to
the inner wall of the nebulising space 1. In the same manner
the 1mpact portion 6a extends from the air inlet flue 5 to the
inner wall of the nebulising space 1.

According to the invention, the nebuliser shown in Fig. 1
comprises at least one essentially flat impact face 7 which

1s arranged on the side of the impact portion 6a of the
nebulising space divider 6 which faces away from the leading
portions 6b and which extends essentially perpendicular to the
impact portion 6a. The 1mpact face 7 stretches on the two
edges extending ‘'perpendicular to the impact portion 6a up to the
inner wall of the nebulising space 1. As shown in Fig. 1,

the'impact face /7 lies on the side of the atomizer nozzle
facing the orifice 6¢ of the impact portion 6a.
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By means of the impact face 7, it is achieved that
excesslvely large liquid droplets immediately deposit on the
surface of the impact face 7 and are returned to the

liquid accumulating region 2 before they can pass through

the opening 6c of the impact portion 6a into the upper region
of the nebulising space 1. In this manner, a settling of the
excessively large liquid droplets in the upper region of the
nebulising space | is avoided from where until now the liquid
could no longer return into the liquid accumulating region 2.
The yield of withdrawable fluid mist or aerosol is thus increased,
since the amount of liquid settling down and not returning to
the accumulating region 2 is reduced.

In the nebuliser shown in F1g. 1, a second impact face 8 s
arranged on the side of the atomizer nozzle 3 lying opposite
the impact face 7. The.surface of the impact face 8

lies closer to the nozzle orifices 3a of the atomizer nozzle 3
than the surface of the impact portion 6a. By the arrangement
of the second impact face 8, the precipitation and return of
large liquid droplets is further supported directly after
production by the atomizer nozzle 3.

The impact faces according to the invention effect that only
liquid droplets reach into the upper region of the nebuliser

I which are so small that they hardly settle on the inner
wall of the nebulising space 1 upon flow of fluid mist/air.
The aerosol jets spreading out on both sides of the nozzle

are guided by the impact faces 7 and 8 to the entire spreading
length available, and thus sufficient space for mixing the
prlmary derosol with the air intaken through the air inlet
flue 5 is formed. It 1s thus ensured that the output aerosol

rate is not unnecessarily reduced by deposition of fine
droplets.



F1g. 2A to 2C reveal the impact faces according to the
invention in different views. In this respect, Fig. 2A
corresponds with the view of the impact faces in Fig. 1.

On both sides of the atomizer nozzle an impact facée 7 or 8
respectively is arranged and extends from the impact portion 6a
perpendicular to the atomizer nozzle 3. On the opposite side
of the impact portion 6a, one of the two leading portions 6b

of the nebulising space divider 6 is represented. The leading
portion 6b extends in the direction of the longitudinal axis

of the air inlet flue 5. In Fi1g. 2B a view in the direction of
the arrow D in Fig. 2A is shown. In this view, both leading
portions 6b on the air inlet flue 5 can be seen which extend

up to the impact portion 6a and form together therewith the
nebulising space divider 6. On the side of the impact

portion 6a lying opposite the leading portions 6b the impact
face 7 is visible which extends from the surface of the impact
portion 6a to the atomizer nozzle 3. It can be further

taken from Fig. 2B that in an advantageous configuration, the
Impact face 7 has a recess 7a on the edge facing away from

the impact portion 6a which exposes in the view of Fig. 28

a view of the impact face 8 behind same in the embodiment.

With the recess 7a, the possibility exists to adapt the effect
of the impact face 7 to the operating parameters of the
nebuliser. As compared thereto, the impact face 8 in the
embodiment here described is rectangular, as can be taken from
the view in Fig. 2C. In any event, the impact faces 7 and 8

verge on the two narrow edges on the inner wall of the
mebulising space’l. '

Fig: 3A to 3F show different forms of the edge of the impact
face 7 facing away from the impact portion 6a. In the simplest
case, it is a matter of a straight edge as shown in Fig. 3A.
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Fig. 3B shows a circularly bent, projecting edge, Fig. 3C

a recess in the form of an arc of a circle. Fig. 3D shows a
rectangular recess; by inclination of the narrow sides of the
recess, a configuration according to Fig. 3E 1s achieved.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

A nebulizer, for use with an atomizer nozzle 1in
inhalation therapy, comprising

- a nebulising space, in which with the aid of such
atomizer nozzle a fluid mist is produced and which
comprises an orifice for withdrawal of said fluid
mist,

- an 1inlet air flue which extends into said
nebulising space, and

- a nebulising space divider,

- - which 1is arranged in said nebulising space in
such a manner that said nebulising space 1is
subdivided into a first part and a second
part so that the flow of fluid mist/air
occurring in the nebulising space flows upon
withdrawal of the fluid mist from the second
part into the first part, and

- - which 1includes an 1impact portion, which s
arranged 1n the shortest path between the
orifice of said nebulising space and the
place of producing the fluid mist around said
air 1nlet flue 1in such a manner that the
impact portion extends essentially
perpendicultar to the 1longitudinal axis of
said air 1inlet flue and which comprises a
through-passage orifice for the flow of fluid
mist/air, and

- - which 1ncludes leading portions, which extend
commencing at the +impact portion essentially
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in the direction of the longitudinal axis of
said nebulising space to the withdrawal
orifice and from said air inlet flue to the

inner wall of said nebulising space,

characterized by

- at least one 1i1mpact face

- - which 1s arranged on the side of said impact
portion of said nebulising space divider
facing away from said leading portions and on
the side of such atomizer nozzle facing the
through-passage orifice of said 1mpact
portion, and

- - which extends essentially perpendicular to

said impact portion.

A nebulizer according to claim 1, characterized in that a
further 1impact face 1is arranged on the side of said
impact portion of said nebulising space divider facing
away from said leading portions and on the side of such
atomizer nozzle facing away from the through-passage
orifice of said 1i1mpact portion and extends essentially

perpendicular to said impact portion.

A nebulizer according to claim 1 or 2, characterized 1n

that at least one said 1impact face has a rectangular
basic form.

A nebulizer according to claim 3, characterized in that
the edges of the 1mpact faces extending perpendicular to

the impact portion extend up to the inner wall of said
nebulising space.
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A nebulizer according to one of the claims 1 to 4,
characterized in that the edge of the at least one impact

face facing away from said impact portion has a recess 1in

the form of a circular arc or a rectangle.

A nebulizer according to one of the claims 1 to 4,
characterized in that the edge of the at least one impact

face facing away from said 1mpact portion has a
rectangular recess with inclined narrow sides.

A nebulizer according to one of the claims 1 to 4,
characterized in that the edge of the at least one impact

face facing away from said impact portion projects in the
form of an arc of a circle.
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