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ARSTRACT

An atomizer including a gas exit, an outlet adjacent the gas
exit, and a deflector for deflecting gas issuing from the
gas exit over the outlet for drawing a substance to be
atomized cut frem one outlet and atomizing the substance in
the gas issuing from the gas exit characterised in that the
deflector is movable between a first position in the path of
the gas issuing from the gas exit for atomization and a

cecond and non-atomizing position.
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1A

ATOMIZER

The present invention relates to atomizers and, in
particular, to atomizers of the type which include a gas
exit, at least one outlet in the region of the gas exit and
a4 deflector for deflecting gas issuing from the gas exit
across the at least one outlet whereby a substance to be
atomized is drawn out of the at least one outlet and
atomized. These atomizers atomize liquids or powders ilnto
the gas.

Most conventional atomizers of the above type operate
continuously whether atomization is reguired or not.
Strictly speaking, when such atomlzers, frequently called
nebuligers, are used in medical applications, atomization is
only required during the inhalation phase of a kreathing
cycle so that a drug can be administered by deposition in
the lungs. In practice a patient usually inhales for about
30 percent of the breathing cycle, consequently, use of a
continucusly operating atemizer results in a large
proporticn of the atomized drug being wasted.

Some designs of medical atomizer overcome such wastage
by giving the patient a trigger to start the atomization
when they begin to inhale. Such a trigger contrclled type
of atomizer is not satisfactory since the patient must co-
ordinate inhalation with trigger operation.

In one conventional atomizer a gas duct leads gas under
pressure to a gas exit, a reservoir for holding the

substance to be atomized is formed around the base of the
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gas duct, and a sleeve placed around the gas duct defines
a passageway through which the substance to be atomized
may pass Lo at least one outlet. A fixed deflector in the
form of a bar is disposed in line with the gas outlet so
that gas issuing from the gas exit is deflected so as to
pass cver the outlet or outlets. The passage of gas over
each outlet draws the substance toc be atomised from the
reservolr, through the passageway to each outlet. The
deflected gas atomizes the substance, and atomized
particles of the substance are carried away during the
inhalation phase of the patient. Since the patient
breathes air or gag in through the atomizer scme of the
drug is lost while the patient is not inhaling.

Atomizers are used in other applications. For
example, powders or ligquid may be sprayed from a jet, the
liquid or powder being atomized and entrained by a
propellant. In conventional sprays, operation is
controlled by a valve for releasing propellant. When the
valve is released, the spraying operation is stopped and
some of the liquid or powder collects in the jet since
insufficient propellant has been released. The collected
spray either dries to block the jet or is propelled by a
re-started spraying operation in large drcplets. Where
paint is being sprayed, this causes splatter and uneven
deposition on a surface to be painted.

It would be advantagecus 1if at least preferred
embodiments of thig invention reduced at least some of
the above disadvantages of the above-mentioned prior art.

The present invention provides an atomizer including
a gas exit, an outlet adjacent the gas exit, and a
deflector for deflecting gas 1ssuing from the gas exit
over the outlet for drawing a substance to be atomized

out from one outlet and atomizing the substance in the
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gas issuing from the gas exit characterised in that the
deflector is movable between a first position in the path
of the gas issuing from the gas exit for atomization and
a second and non-atomizing pesition.

Embodiments of the invention are described below by
way of example only with reference to the accompanying
drawings in which:

Figure 1 shows a first embodiment of the invention
in a relaxed position;

Figure 2 shows the first embodiment of the invention
in a first operational position in which atomization
takes place;

Figure 3 shows the first embodiment of he invention
in a second operational position in which atomization
takes place;

. Figure 4 shows the first embodiment of the invention

in a third operaticnal position in which no atomization

takes place;

. Figures 5 and 6 show one embodiment of the flap
valve and gas deflector;

Figure 7 shows a second embodiment of the invention

in a second operational position in which atomization
takes place,
PTIOY Figure 8 shows z further embodiment of the invention

in which the movable baffle bar is located beneath the

baffle, and

Figure 9 shows the further embodiment during
inhalation by a patient.

Referring to Figures 1 to 4, an atomizer includes a gas

duct 6 which leads gas under pressure to a gas exit 4 within
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a jet head 3. The gas duct 6 passes through a wall of a
reservoir 7 within which a substance to be atomised is held.
A gleeve 8 is disposed arocund the jet head 3 and the gas
duct 6. Pagsages are formed between the inner surface of
the sleeve 8 and the outer surface of the gas duct & for
leading the substance to be atomlzed from the reservoir 7 to
cutlets & in the jet head adjacent to the gas exit 4. For
atomization of the substance to take place, a deflecteor 1
must be placed in the path of the pressurised gas exiting
from the gas exit 4 so that it 1is redirected to pass
directly over the outlets 5. This flow of pressure air
draws the substance to be atomized from the reservoir 7,
through the passage between the slesve 8 and the gas duct 6
to the outlets 5. The flow of pressure air atomizes the
substance as the substance leaves the outlets 5.

A downwardly and outwardly shaped baffle 9 i3 disposed
arcund the jet head 3 to the atomized substance downwards
before it 1s carried away. It is important that the
substance is atomized into very fine droplets. In medical
applications, the substance to be atomized is a drug for
administering to a patient by lung deposition. The finer the
droplets, the deeper intoc the lungs the drug will pass.
This maximises the deposition of the drug. Largexr droplets
collect on the ingide of the baffle 9 where they coalesce to
drop back down into the reserveir 7.

The atomizer also includes an air inlet 13 and an air
outlet 14. In the above-menticned medical application, as

a patient inhales, ambient air is drawn into the atomizer
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through the inlet 13. The air then passes into the region
of the air exit 4 and outlets 5 where droplets are
entrained by the inhaled ambient air. The air then passes
down under the baffle 9 before passing upwardly and out via
the air outlet 14 carrying droplets of the drug to the
patient. This action is described in more detail in our
British Patents GB 2273660 and GB 9311614.3 which are
hereby imported into this description in their entirety.
Pending Austrlaian patent Application 10198/27 corresponds
to GB 2273660 and European Patent Application 94304001.4
which was published under number 0627266 corresponds to GB
9311614.3.

A planar arcuate gas deflector 1 is mounted above the
gas exit to be movable about a pivot in that plane. The gas
deflector 1 may be disposed across the gas exit 4, in which
case atomization takes place, or may be disposed away from
the gas exit 4, in which case no atomization takes place.

A vane 2 is joined to the deflector bar 1 so as to be
pivotally mounted and to move with the deflector bar 1. The
flap 2 responds to the breathing pattern of a patient by
moving arcund the pivot.

When the apparatus is not in use, the vane assumes the
position shown in Figure 1 in which the gas deflector is
not disposed across the gas exit. The vane forms a partial
seal against a curved surface 12 (shown in outline). Even
when pressure gas is issuing from the gas exit, no
atomization takes place since the deflector is not disposed
in the path of the gas.

When a patient inhales, amblent air is drawn into the
atomizer through the air inlet 13. The vane 2 is displaced
into the position shown in Figure 2 permitting and
directing the ambient air to pass into the region of the

gas exit

. 22944B/704
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before being directed downwardly and outwardly around the
baffle. The air then escapes via the air outlet 14 to the
patient. The displacement of the flap moves the deflector
bar into the path of the gas issuing from the gas exit.
Atomization therefore begins as scon as the patient begins
to breath in. The atomized drug is carried away by the air
passing through the atomizer. The vane must move only a Lew
degrees before the deflector bar 1 is brought into position
ro commence atomization, but must move a few more degrees
pefore breaking the seal between the flap and the curved
gurface to permit ambient alr to enter the nebulizer. This
ensures that the deflector 1is fully in position and
atomizing cieanly before the ambient air passes through the
atomizer to carry the droplets away.

The deflector extands further from the pivot than the
flap so that the deflector can be positioned very closs to
the gas exit without obstruction from the flap. The curved
surface 12 against which the vane seals therefore includes
an arcuate slot through which the deflector may pass.

If the patient inhales sharply or gquickly, the vane 2
assumes the position shown in Figure 3 wherein the deflector
par 1 remains in the path of the gas exit so that
atomization takes place, but excess alr passes directly from
the air inlet 13 to the air outlet 14 without entraining the
atomized gubstance. The main reason for this is that the
efficiency of entrainment of droplets decreases where air
passes through the atomizer too quickly since a proportion

of droplets widl impact against the walls of the atomizer.
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A typical optimum flow rate is of the order of twenty five
litres per minute.

When the patient exhales, the vane 2 is digplaced to a
position as shown in figure 4 where the deflecteor is
displaced such that it is not in the path of the gas exit.
Atomization therefore does not occur, and so no drug is
wasted. The vane allows exhaled air to pass directly from
the air outlet 14 to the air inlet 13 without having to pass
through the atomizing chamber. The combination of the vane
5 and the deflector 1 therefore constitutes a one-way valve.

When the patient is not breathing in or out, the vane
5 is biassed towards the position shown in Figure 1. The
vane 2 and deflector 1 are mounted on a rubber tongue 1l
extending from a fixed rubber block 10. The vane 2 and
deflector 1 are therefore resiliently mounted.

The atomizer shown in Figures 1 to 4 includes three
separable units. A bagse unit 15 includes the reservoir 7,
the gas duct 6, the jet head 3 and outlets 5. The reservolr
7 ipcludes a threaded rim. An upper unit 16 includes three
air inlet 13, and the air outlet 14. The baffle 9, sleeve 8,
frame members 17, the vane 2, gas deflector 1, the rubber
tongue 11 and the fixed rubber block 10 constitute the third
unit. Separation of the third unit permits the atomizer to
be more easily cleaned. The vane 2 and gas deflector are
connected to the air inlet 13 in the upper unit 16, and to
the baffle 9 since the gas deflector 1 must pass through a
slot in the baffle. The sleeve 8 may be part of the base

unit 15, or part of the third unit.
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Figures 5 and 6 show the vane 2 and deflector 1 mounted
on the fixed rubber block and rubber tongue. The rubber
tongue 1i is held at the ends by the frame members 17 so
that when the tongue 11 is bent by the wvane, a load is
applied. The vane 2 and deflector 1 are attached directly
to the tongue 11 so that they are pivotally displaceable.

Figure 7 shows a second embodiment of this invention in
which the bage unit 15 is exactly as described in relation
to Figures 1 to 4. The wvane 2 and deflector 1 are also
mounted as described above. The main difference in this
cecond embodiment is that the alr outlet 14 leading to a
patient extends vertically from the atomizer as shown in
Figure 7. Drug laden air dees not have to pass around a
sharp corner into the air outlet 14 once it has passed
around the baffle 9. Fewer drug droplets will collect on
the inner surface of the air outlet 14.

Referring to Figures 3, 4 and 7, the lower edge of the
vane 2 forms a seal with the curved surface 12 as explained
sbove. The vane 2 also includes two other edges which must
be sealed. The vane 2 swings between two vertical wedge-
shaped frame members 17 which form a seal so that flow of
air to bypass the vane 2 is restricted when the vane 2 is
disposed in any of the positions shown in Figures 1, 2 or 7.
Tn the first and second embodiments shown in Figures 1 to 7,
the frame members 17 alsc act as supports for the fixed
yubber block 10. The frame members 17 may extend from the
baffle 9, from the edge of the curved gurface 12 or from the

base unit 15. Where the frame members extend from the edge
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of the curved surface 12, the vane 2, deflector 1 and rubber
block 10 are all mounted on the frame members 17 and within
the upper unit 16.

According to another embodiment (not shown), the rubber
block 10 is replaced by a metal spring eg, a leaf spring
which permits the vane 2 and deflector 1 to be pivotally
moveable in the same manner as described in relation to the
rubber block 10 and tongue 11.

In a further embodiment (not shown) the vane 2 1is
omitted, and the deflector is movable into and ocut of the
stream of gas issuing from the gas exit according to the
breathing pattern of a patient. The vane is replaced by a
flcw sensor which detects when a patient begins to inhale
and moves the deflector 1 into the path of gas issuing from
the gas exit. In this embcdiment the deflector is a bar
which is moveable perpendicularly or laterally relevant to
the longitudinal extent of the bar.

In another embodiment the deflector 1 is displaceable
up and down in line with the gas issuing from the gas
outlet. Once the deflector is raised above a certain
neight, atomization ceases to take place.

In yet a further embodiment, the deflector ig not a
straight bar, but is of any suitable shape for deflecting
the gas across the outlets to cause atomization. The
deflector may, for example, be a spherical ball disposed in
the path of gas exiting the gas exit. The deflector may be
a longitudinal blade movable into the path cf the gas in the

longitudinal direction of the blade.
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In vyet another embodiment (not shown] of this
invention, the atomizer is uged. for producing a spray.
This spray may be liquid droplets or powder particles. In
medical applications, the spray may contain a drug. This
spray producing apparatus may be used for preducing sprays
of paint droplets, perfume droplets or any other suitable
liguids or powders. A base unit 15 of Figures 1 - 4 may be
uged to produce a gas exit 4 and outlets 5 for the substance
to be atcomized. A moveable deflector 1 is displaceable by
a user. The user first activates a compressor which sends
gas through the gas duct. For paint spraying, a mechanical
compressor may be usad, although this could be substituted
for an aerosol propellant. The user then moves the
deflector into the path of the gas issuing from the gas exit
4 to start atomization. The preopellant then carries the
droplets or powder through an outlet jet to form a spray.
The user stops atomization before stopping the flow of gas
from the gas exit. This keeps the cutlet jet clean and free
from paint and the like. A two-stage button can be used
whereby atomization only takes place when the button is
fully depressed while gas issues Lrom the gas exit when the
button is only partially depressed.

Under certain conditions, although 95% of the gas
issuing from the gas exit 4 is deflected to either side of
the deflector bar 1, a small amount hits the baffle bar
depositing the substance to be atomized on the deflector bar
1. The gas which hits the baffle bar drives the liguid

along the baffle bar towards the ends where the ligquid can
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collect on top of the baffle 3 so that it is lost to the
atomizer system. The whole dose of medicament is then not
available tc be administered to the patient. Furthermore,
in some arrangements, as the deflector bar is movaed out of
the flow of gas issuing from the gas exit 4, the liquid that
is running along the edge of the deflector bar 1 is sprayed
inte the top of the nebulizer where it collects without
returning back to the reservoir 7. Referring now to
Figures 8 and 9, the deflector bar 1 is housed entirely
within the baffle 9 so that any liquid which collects on the
deflector bar merely drips back into the reserveir, or if it
is sprayed from the deflector bar by the flow of gas from
the gas exit 4, is collected on the underside of the baffle
9 whereupon it coalesces and drops back down into the
reservoir 7. Figure 8 shows the nebulizer in a position
where the patient is not inhaling. The segment shaped
deflector bar 1 is disposed outside the line of gas exiting
from the gas exit 4 sgo that nebulization does not take
place. The segment is pivoted at a pivot point 21, and is
also connected to the wvane or flap 2. when a patient
inhales, air is drawn inte the nebulizer through air inlet
13, and deflects the vane or flap 2 moving the deflector bhar
1 into line with the gas exit thus causing atomization of
the substance to occur. For clarity, the outlets 5 and the
sleeve 8 are not shown in the Figure. However the jet head
is arranged in the same way as described in connection with
Figures 1 to 7. The atomization of the substance causes

the pressure beneath the baffle 2 to be decreased thereby
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drawing part of the inhaled air under the paffle 9 as shown
by arxrrow B. The baffle 9 includes an aperture 20 for
permitting the flow of air for entraining droplets B to
enter beneath the baffle 9. A proporticn of the inhaled air
passes directly from the air inlet 13 to the air outlet 14
as shown by arrow A. Once the flow of air for entraining
droplets B has passed beneath the baffle 9, it returns
around the outside of the baffle 9 to rejcin the through
fiow of air A. A further advantage of this embediment is
that only a certain volume of air passes under the baffle 9
in a given time. The nebulizer works most effectively when
the flow of air for entraining droplets is of the rate of
about 25 litres per minute. If this rate of flow of air 1is
much greater than this or much less than this, the
effectiveness of entrainment decreases. This means that if
the patient inhales sharply, the rate of through flow of air
A increases without significantly altering the flow of air

for entraining droplets B passing beneath the batfle.
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THE CLATMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. An atomiser including a gas exit, an outlet

adjacent the gas exit, and a deflector for deflecting gas
issuing from the gas exit over the outlet for drawing a
substance to be atomised out from the outlet and atomising
the substance in the gas issuing from the gas exit, wherein
the deflector is movable between a first position in the
path of the gas issuing from the gas exit for atomisation,
and a second and non-atomising position.

2. An atomiser as claimed in claim 1, including means
for moving the deflector between the first and second
positions.

3. An atomiser as claimed in claim 2, wherein the
means for moving the deflector is a vane.

4. An atomiser as claimed in claim 3, wherein the
vane is hingedly mounted for pivotal movement.

5. An atomiser as claimed in claim 3 or claim 4,
wherein the deflector 1s a bar connected te the vane.

6. An atomiser as claimed in any one of the preceding
claims, inecluding an air inlet and an air outlet for
passage of alr carrying the atomised substance to the
patient, and wherein the deflector moves into the first
position for atomisation of the substance only during
inspiration by a patient.

7. An atomiser as claimed in any one of claims 1-5,
having an air inlet and an air outlet for the flow of air,
the air outlet serving to permit flow of the atomised
substance to a patient.

8. An atomiser as claimed in claim 7, wherein the
deflector moves into the first position for atomisation
when the flow of air passes from the air inlet teo the air
outlet.

9. An atomiser as claimed in ¢laim 7 or claim 8,
wherein the deflector moves inte the second and
non-atomising position when the flow of air is interrupted.

10. 2n atomiser as claimed in any one of claims 7-5,
wherein the vane is biassed to a position closing the alr

inlet.
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11. 2An atomiser as claimed in claim 8 or c¢laim 10,
wherein the vane directs air into the atomiser when the
flow of air passes from the air inlet to the air outlet.

12. An atomiser as claimed in claim 10 or claim 11,
wherein when the flow of air passes from the air outlet to
the air inlet, the vane permits air to flow directly from,
the air cutlet to the air inlet without passing through the
atomiser.

13. An atomiser as claimed in any one of claims 7-12,
wherein when the flow of air from the air inlet to the air
outlet exceeds a predetermined flow rate, a proportion of
the air flow bypasses the reglon of atomisation.

14. An atomiser as claimed in any one of the preceding
claims, wherein the deflector is a bar.

15. BAn atomiser as c¢laimed in any one of the preceding
claims, wherein the deflector is arcuate and angularly
displaceable arcund the axis of that arc.

16. An atomiser as claimed in claim 14 or claim 15,
wherein the deflector includes a knife edge which 1is
presented in the, first position to the gas issuing from
the gas exit.

17. &n atomiser as claimed in any one of the preceding
claims, wherein the deflector is Movable laterally between
its first and second positions.

18. An atomiser as claimed in any one of the preceding
claimsg, wherein the atomiser is movable towards and away
from the gas exit.

19. An atomiser as claimed in any one of c¢laims 6-17,
wherein the flow of air is generated by the breathing
pattern of a person.

20. An atomiser as claimed in claim 19, wherein the
atomised substance is entrained by air inhaled by the
person.

21. An atomiser as claimed in claim 1%, wherein the air
exhaled by the person does not entrain the substance to be

atomised.
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22. An atomiser as claimed in any one of the preceding
claims, wherein the substance to be atomised is selected
from: a liquid, a powdered solid, and a colloid.

23. An atomiser as claimed in any one of the preceding
claims, further including a Jet outlet for generating a
spray of the substance to be atomised.

24. An atomiser as claimed in any one of the preceding
claimg, further comprising a baffle extending outwardly and
downwardly about the gas exit the deflector being mounted
within the baffle.

25. Spray forming apparatus including a pressure gas
exit, at least one outlet adjacent the gas exit, and a
deflector for deflecting gas issuing from the gas exit over
rhe at least one outlet for drawing a substance to be
atomised out from the at least one outlet and atomising it
into the gas issuing from the gas exit, wherein the
deflector is movable between a first position in the path
of the gas issuing from the gas exit for atomisation and a
cecond non-atomiging position outside the path of the gas
igsuing from the gas exit.

26. Spray forming apparatus as claimed in claim 25,
further including a jet outlet for generating a spray of
the substance to be atomised.

27. An atomiser substantially as herein described with
reference to the accompanying drawings.

28. Spray forming apparatus substantially as herein

described with reference to the accompanying drawings.
Dated this 25th day of November 1998
MEDIC-AID LIMITED

By their Patent Attorney
GRIFFITH HACK

$: 229448704
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