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Description

[0001] The invention relates to a device for dosing and
aerosolization of aerosolizable material, in particular
powdery medical substances such as, e.g., pharmaceu-
tical preparations for inhalation. The device is particularly
suited for the aerosolization of powdery lung surfactant
preparations.

Background of the invention

[0002] Devices for aerosolization ("dry nebulization")
of aerosolizable ("nebulizable") dry material are known
to the skilled person. For example, for the aerosolization
of powdery pharmaceutical preparations, so-called dry
powder inhalers (DPIs) have been described. In these
devices, an aerosolizable material, for example a pow-
dery medical substance, is acted upon by a compressed
gas or carrier gas in a specially provided chamber and,
within this chamber, is converted to a state which is re-
ferred to as aerosol or dry mist. The particles of the ma-
terial are in this case present in a preferably uniform and
finely dispersed form across the entire volume of com-
pressed gas or carrier gas and are then discharged from
the chamber in this state via suitable devices.
[0003] Such devices can be used for administration of
medical substances to spontaneously breathing or ven-
tilated patients. For use in spontaneously breathing pa-
tients, the devices are generally connected to a suitable
mouthpiece or a breathing mask. In invasive use, i.e. on
ventilated patients, these devices feed the aerosolized
medical substance into a ventilator system which then
delivers the aerosolized material to the patients lung.
[0004] In the devices known hitherto for aerosolization
of powdery material, however, the problem generally
found was that large amounts of medical substances
could be delivered to the patient only, if at all, with con-
siderable outlay in terms of equipment, for example using
extensive mechanical dosing devices. Generally, the
known devices were suitable for the aerosolization of
pharmaceutical quantities in the range from approxi-
mately 1 mg up to approximately 20 mg. However, certain
medical substances such as, e.g., lung surfactant prep-
arations, require administration of large amounts, for ex-
ample more than 100 mg or even in the gram range which,
when using conventional DPIs, requires very long inha-
lation times. A second problem of devices known from
the art can be the reproducibility of the amount of aero-
solized material delivered to the patient. This is particu-
larly the case when during storage or even during action
of the inhaler the particles of the aerosolizable material
agglomerate to larger particles with a different aerody-
namic behaviour. Large particles will have a much small-
er chance to reach their target, the deeper lung, since
they tend to be deposited in the upper airways or throat
or even somewhere in the inhaling apparatus.
[0005] The problem of administering large amounts of
aerosolizable material such as lung surfactant prepara-

tions in precise doses concerns all sections of the appa-
ratus used for inhalation: the air supply and its controller,
the aerosolizing unit itself, the piping and valve system
(including, where appropriate, the inner surfaces of a
ventilator system), and the respiratory endpieces (mask,
tube), in other words all sections in which an uncontrolled
loss by unwanted deposition of aerosolized particles and
thus reduction of the dose delivered to the patient and
obstruction may occur.
[0006] In conventional aerosolizing units, one problem
generally found was that the aerosolizable material,
which is present as a loose charge in a storage container,
for example a commercially available pharmaceutical vi-
al, tends to agglomerate, by reason of its surface quality
and/or its moisture content, which can result in blockage
of a comparatively narrow aperture cross section of the
vial. Such agglomeration may also occur in lung sur-
factant preparations. Such blockages can normally be
obviated only by suitable mechanical means, in order to
ensure a continuous dosing of the aerosolizable material
over quite a long period of time. In addition, as already
pointed out above, agglomerated particles of aerosoliz-
able material, for example lung surfactant preparations,
are not generally able to access the lungs with the same
efficiency and following the same local distribution/dep-
osition pattern as smaller, non-agglomerated particles.
[0007] In the prior art aerosolizing unit of GB 24 848
A, a reservoir of aerosolizable material is connected via
a narrow passage to a chamber into which supply air is
pressed by means of a syringe. Deagglomeration of the
aerosolized particles takes place as the supplied air is
further forced into the reservoir and performs a whirling
action therein; where after the dispersed aerosolizable
material is expelled through the chamber and out of a
nozzle towards the patient. In FR 2 598 918 A the aero-
solizable material is, in contrast, conveyed by an
Archimedean screw into a jet of compressed air where
dispersion takes place.
[0008] In many instances it is necessary to ensure rap-
id and high-dose administration of aerosolizable materi-
al, in a form accessible to the alveoli, into the lungs with
a constant dosage, in rapid sequence and over a period
of several minutes. Both above-mentioned systems can-
not, however, provide administration of high doses of aer-
osolizable material and are, due to their geometry and
dispersion mechanism, still prone to agglomeration, e.g.
in the chamber or in the hopper provided with the screw,
so that accurate dosing remains an issue. In fact, such
administration was possible, if at all, only with consider-
able outlay in terms of equipment.
[0009] WO 2006/108558 A1 discloses a device for dos-
ing and powder aerosolization in which deagglomeration
of the aerosolizable material, such as a powdery lung
surfactant preparation, is achieved by means of pressure
compensation between the pressure pulses sent into the
aerosolization channel of the device. The shear force
necessary for deagglomeration is created by taking ad-
vantage of the high pressure during the pulses. While
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this system delivers superior results over the known prior
art systems in terms of concentration of aerosolized ma-
terial delivered, issues of concern remain regarding res-
idues of aerosolizable material adhering to the inner sur-
faces of the system such as the reservoir walls or the
bottom of the aerosolization channel.
[0010] A further issue concerns the output character-
istics of a dosing device such as the one disclosed in WO
2006/108558 A1. As the dosing device uses pressure
pulses to deagglomerate, the question arises about the
effect these may have on the patient. The pressure puls-
es are of substantial magnitude and, thus, the dosing
device cannot be connected directly to the patient’s
breathing front ends such as masks in the case of spon-
taneously breathing patients. For ventilated patients, the
output of the dosing device must be connected to the
ventilator in order to allow for both adequate and precise
dosage, and for the necessary oxygen supply. In the case
of infants, moreover, the volume and dosage of the sup-
plied aerosol as well as the partial pressure of oxygen
as well as the airway pressure are even more critical than
in adults and need special consideration. Since for infants
the conventional approach of supplying airborne drugs
via pressure respirators and tubes is extremely stressful,
specialized equipment and rooms are required.

Summary of the invention

[0011] It is therefore an object of the present invention
to provide a device for dosing and aerosolization of aer-
osolizable dry material which overcomes the above prob-
lems of residues of aerosolizable material and allows es-
sentially all the aerosolizable material present in the de-
vice to be aerosolized and delivered to the patient, there-
by allowing for a yet unachieved dosing accuracy also in
the case in which large volumes of dry powder need to
be administered.
[0012] Since the utility of the device according to the
invention is not limited to the dosing and aerosolization
of substances used in a medical context, such as sub-
stances used for diagnostics and/or for treatment, it is a
further object of the invention to provide a device for dos-
ing and aerosolization of aerosolizable dry material which
overcomes the above problems of residues of aerosoliz-
able material and allows essentially all the aerosolizable
material present in the device to be aerosolized.
[0013] It is also an object of the invention to provide a
system for dosing and aerosolization of aerosolizable dry
material which allows treatment of spontaneously breath-
ing as well as ventilated patients and can be used both
with adults and infants.
[0014] These objects are achieved by means of a de-
vice for dosing and aerosolization of aerosolizable dry
material according to claim 1. Further optional and pre-
ferred embodiments are defined in the respective de-
pendent claims.
[0015] In a first aspect of the invention, the novel device
for dosing and aerosolization of aerosolizable dry mate-

rial comprises a body with an aerosolization channel hav-
ing a distal attachment portion connectable to a source
of pulsed carrier gas which provides pressure pulses of
the gas to the aerosolization channel and a proximal at-
tachment portion for outputting aerosolized material (the
"aerosol") towards a patient, and a reservoir for receiving
aerosolized material ("proximal" and "distal" as seen from
the patient). It is further preferred that the device has an
attachment portion connectable to a source of non-
pulsed carrier gas serving to transport the generated aer-
osol from the aerosolization channel or from the reservoir
towards the patient. The reservoir comprises walls and
is connected in a gas-tight manner to the body and is in
flow connection with the aerosolization channel. At least
parts of the walls are self-exciting membranes that can
be put into oscillation by the pressure pulses.
[0016] Preferably, the novel device comprises means
for transferring oscillation energy between different areas
of the membranes. Advantageously said means can re-
circle oscillation energy induced by the pressure pulses.
It is preferred to transfer the oscillation energy from
stronger oscillating areas of the membranes to weaker
oscillating areas. This serves to compensate for pressure
differences between the membranes. Thus activating
weaker oscillating areas. Such a transfer can be assured
for example by a tubing connecting the proximal attach-
ment portion and/or the aerosolization channel and the
distal reservoir of the device.
[0017] The term "membrane" as used herein refers to
any sheet-like structure that is impermeable to gas, liquid
and the aerosolizable material, and that forms at least
part of the containment for the aerosolizable material in
the reservoir. "Self-exciting" as used herein refers to the
property of the membrane to elastically deform and os-
cillate in response to pressure pulses of the carrier gas
supplied to the device. As such it is to be understood
that, as a function of the membrane’s material, the mem-
brane needs to be thin and flexible enough in order to be
deformed by the pressure pulses. Examples of mem-
brane materials are elastic polymers such as silicone,
but other materials will be apparent to the skilled person.
[0018] By being provided with membrane walls, the in-
ventive device is capable of utilising essentially the com-
plete amount of aerosolizable dry material stored in the
reservoir and transform it into an aerosol because the
oscillation of the membrane walls of the reservoir loosens
up aerosolizable material, so it can fall into the dosing
chamber beneath the reservoir. The process of aerosoli-
zation is, for example, described in WO 2006/108558.
[0019] According to the invention it is thus possible to
have a uniformly loose charge of aerosolizable dry ma-
terial available in the device for dosing and aerosolization
after each pressure pulse, as a result of which a gradually
increasing compaction of the material is avoided and a
uniform dosing is guaranteed over a considerable time
period. The device according to the invention thus easily
allows aerosolizable material to be dosed in large
amounts in a highly reproducible manner and preferably
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without moving parts. In addition, during the pressure
compensation between aerosolization channel and res-
ervoir, a loosening of the charge of the aerosolizable ma-
terial is achieved. It is thus possible that the mixture of
compressed carrier gas and material predominantly con-
tains deagglomerated particles, preferably exclusively or
almost exclusively particles having the size of the prima-
ry, non-agglomerated particles of the aerosolizable ma-
terial. If the aerosolizable material is in the form of a pow-
dery medical substance such as, e.g., powdery lung sur-
factant, it is possible that the primary particles of the med-
ical substance located in the reservoir are present in the
mixture of compressed gas and material. To this extent,
the device according to the invention permits, preferably
completely free of mechanical moving parts, optimal aer-
osolization of the aerosolizable dry material even down
to the size of the primary particles.
[0020] In the preferred case that the device is used for
dosing and aerosolization of substances for therapeutic
and/or diagnostic purposes, the size of the primary par-
ticles of the aerosolizable material preferably corre-
sponds to a mass median aerodynamic diameter
(MMAD) which is such that the particles are able to ac-
cess the lungs, i.e. the site of action in the airways or the
alveoli of the lungs. The MMAD of particles that can ac-
cess the lungs is in the range of 1 to 5 mm. The desired
MMAD range, according to the invention, of the particles
in the mixture of compressed gas and material is conse-
quently 1 to 5 mm.
[0021] Preferably, a funnel portion tapered towards the
aerosolization channel is provided in the body between
the reservoir and the channel, and the walls of the funnel
portion are self-exciting membranes. The funnel portion
is where the aerosolizable material falls to and accumu-
lates from the reservoir before entering the aerosolization
channel. The differential pressure pulses generated as
a result of the pressure pulses utilizing the Venturi prin-
ciple create a pressure gradient which serves to suck the
aerosolizable material into the aerosolization channel
and entrains it into the carrier gas stream, by this gener-
ating a highly concentrated aerosol. As the walls of the
funnel portion are self-exciting membranes, no material
accumulated in the funnel portion will be left adhering to
its walls and substantially all of it can be entrained in the
carrier gas.
[0022] The reservoir may preferably be provided with
a lid that comprises a membrane bwards the reservoir.
While the cover as such allows the reservoir to be
(re)filled, the membrane on the cover will also oscillate
and support a complete deagglomeration and detach-
ment of aerosolizable material from the inner surfaces of
the reservoir. If desired, between membrane and lid a
gas- and/or humidity absorber can be inserted.
[0023] Additionally, a self-exciting membrane may be
provided as part of the bottom of the aerosolization chan-
nel beneath the connection thereof with the reservoir.
When aerosolizable material falls into the aerosolization
channel, not all of it is always immediately entrained in

the carrier gas stream, and some material may deposit
and accumulate beneath the mentioned connection. By
providing this area with a self-exciting membrane, the
pressure pulses sent through the aerosolization channel
excite this membrane to oscillate so that the material is
reentrained in the carrier gas. This configuration can be
termed a "passively controlled" membrane. It is also con-
ceivable to dispose an actuator connected to the mem-
brane so as to drive the membrane to oscillate. This is
called "actively controlled".
[0024] Finally, it is preferred that the reservoir and the
body are integrally formed. This has the advantage that
a disposable device can be provided in which the total
dose of aerosolizable material is carefully controlled by
the manufacturer and contamination and wrong dosage
due to filling inaccuracies can be prevented.
[0025] In a second aspect of the invention, a system
for dosing and aerosolizaticn of aerosolizable dry mate-
rial comprises the above-described device for dosing and
aerosolization of aerosolizable dry material. In addition,
a first hollow spacer is connected to the proximal attach-
ment portion of the device and comprises a distal portion
having inner walls tapered towards the proximal attach-
ment portion, and a proximal portion having inner walls
tapered towards the patient, with preferably a central cy-
lindrical portion there between.
[0026] The term "spacer" as used herein refers to an
additional piece of pathway for respiratory or carrier
gas/aerosol to traverse, which introduces expansion
space for the pulsed gas stream. The geometry of the
first hollow spacer allows to dampen the pressure pulse
of the gas carrying the aerosol to the patient and to reduce
at the same time the associated noise, much in the same
way as a silencer. Thus, both for spontaneously breath-
ing and for ventilated patients, the aerosol arrives more
uniformly and without unacceptable pressure spikes.
[0027] According to a preferred embodiment, the inner
walls of the distal portion, the central portion and/or the
proximal portion of the first hollow spacer comprise self-
exciting membranes. When a differential pressure pulse
arrives in the system, the membranes oscillate due to
their elasticity so that this construction avoids that parti-
cles from the aerosol adhere to and stay on the walls of
the spacer.
[0028] It is also preferred that an annular gap is pro-
vided between the distal and the central portions of the
first hollow spacer, which is connectable to an auxiliary
air supply. This annular gap can be supplied with auxiliary
air that rinses the inside of the spacer and makes sure
no residue of aerosolizable material stays adhered to the
wall. It is most preferred that the geometry of the annular
gap allows formation of a sheath flow of auxiliary air along
the walls of the cylindrical part of the spacer, thus en-
sheathing the aerosol stream entering the spacer and
efficiently helping to avoid the aerosolized particles to
deposit on the spacer’s walls.
[0029] In a preferred embodiment, the system accord-
ing to the second aspect of the invention further compris-
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es a second hollow spacer connected to the proximal
portion of the first hollow spacer and distally to a patient
connector, the second holow spacer having an ambient
air inlet with a non-return valve provided at the distal end
and an exhaled gas outlet provided at the proximal end
of the second hollow spacer. The second hollow spacer
preferably has a larger cross-section and volume than
the preceding first hollow spacer, and may preferably be
cylindrical, although the invention does not provide any
limitation on shape.
[0030] This arrangement is particularly advantageous
for administration of aerosolized material to spontane-
ously breathing patients. Like the first hollow spacer, the
second hollow spacer serves to attenuate the differential
pressure pulses coming from the supply of compressed
air through the dosage and aerosolization device and to
reduce the associated noise. But it also has the function
of providing an intermediate storage for the aerosol, that
is the aerosolized material entrained in the carrier gas.
From this intermediate storage, which is connected to
the patient’s mouth piece, a spontaneously breathing pa-
tient can inhale the predetermined dose of aerosolized
material. Due to the expanded cross-section and larger
volume of the second hollow spacer with respect to the
first hollow spacer, the negative respiratory pressure nec-
essary to draw and inhale the aerosolized material from
the second hollow spacer does not become excessive
as would be the case if the dosage and aerosolization
device and first hollow spacer were directly connected
to the patient. Moreover, inhalation of aerosolized mate-
rial from the first or second spacer is further facilitated
by the provision of auxiliary air as described above.
[0031] In an alternative preferred embodiment, the aer-
osolization device is connected to a ventilator system
operated as CPAP System (continuous positive airway
pressure) delivering ventilatory support to a patient. In
such a setup, the aerosol is introduced into a ventilator
or CPAP system via a T-connector to a patient side res-
piratory front end. This system provides numerous ad-
vantages to patients on mechanical ventilation or on ven-
tilatory support, in particular in case of infants and ne-
onates. In acute situations, these little patients may need
carefully controlled administration of aerosolized medical
substances. By connecting the ventilator or CPAP sys-
tem and the dosing and aerosolization device via a T-
connector that is connecting the device in parallel to the
respirator, it is possible to control both how much air or
oxygen is provided from the ventilator (by controlling the
air and/or oxygen pressure) and, separately, how much
aerosolized material is provided to the patient. Further-
more, in contrast to delivery of the aerosol into the inspi-
ration branch of the respirator, this configuration allows
for higher aerosol concentrations in the gas delivered to
the patient since dilution is minimized.
[0032] As mentioned above means can be provided to
transfer oscillation energy from one area of the mem-
branes to another.
[0033] Preferably, a compensation tubing is provided

between the interior of the first hollow spacer and the
interior of the funnel portion. This tubing serves to com-
pensate for pressure differences between spacer and
reservoir and at the same time to activate the funnel
membrane.
[0034] The above-described systems may be integrat-
ed in standard ventilator systems for routine administra-
tion/addition of aerosolizable material, such as lung sur-
factant, to the respiratory gas.
[0035] It is obvious to the person skilled in the art that
the aerosolization device as described hereinabove can
be used in a variety of technical fields. Actually the device
acoording to the invention will be applicable whenever
efficient and uniform aerosolization of powders is de-
sired. While preferred uses of the device according to
the invention are in the field of therapy and administration
of inhalable drugs, pharmaceutical preparations and oth-
er medical substances, in particular lung surfactant, the
device will be useful for the aerosolization of any sort of
aerosolizable substances in the range of less than 100
mg up to several grams of substance. It is even conceiv-
able that an adequately sized version of the device allows
aerosolization of even higher amounts of substances up
to technical scales. The particle size or particle size dis-
tribution of the material to be aerosolized will depend on
the particular application. For example, as is known from
the art, particles to be administered to the lung by inha-
lation ideally will have a size in the range of 1-5 mm
MMAD. Of course, the device according to the invention
is not limited to aerosolization of particles in this size
range. Rather, smaller as well as larger particles would
lend themselves for aerosolization by use of this device.
To give an example, powder coating of workpieces which
has gained considerable importance in recent years
would be a possible application where relatively large
quantities of particles having a very small size (e.g., < 1
mm) have to be aerosolized.
[0036] Accordingly, the present invention relates to a
device for dosing and aerosolization of aerosolizable ma-
terial comprising a body with an aerosolization channel
having a distal attachment portion connectable to a
source of carrier gas which provides pressure pulses of
the gas to the aerosolization channel and a proximal at-
tachment portion for outputting aerosolized material to-
wards a patient, a reservoir for receiving aerosolizable
material, the reservoir comprising walls and being con-
nected in a gas-tight manner to the body and in fluid con-
nection with the aerosolization channel, characterized in
that at least part of the walls are self-exciting membranes
that can be put into oscillation by the pressure pulses.
[0037] The present invention also relates to the above
device, wherein a funnel portion tapered towards the aer-
osolization channel is provided in the body between the
reservoir and the channel, and wherein walls of the funnel
portion are self-exciting membranes.
[0038] The present invention also relates to any of the
above devices, wherein the reservoir is provided with a
top cover and the top cover comprises a self-exciting
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membrane towards the reservoir.
[0039] The present invention also relates to any of the
above devices, wherein a self-exciting membrane is pro-
vided in a wall of the aerosolization channel beneath the
connection thereof with the reservoir.
[0040] The present invention also relates to any of the
above devices, wherein the reservoir and the body are
integrally formed.
[0041] The present invention also relates to any of the
above devices, wherein the reservoir is connected with
the aerosolization channel via a valve. In one embodi-
ment, the valve is a rotary valve.
[0042] In summary the present invention uses the en-
ergy of a pressure pulse generated for example by ex-
pansion of compressed gas to excite elastic elements.
As mentioned before, these elements can be mem-
branes, especially self-exciting membranes. By exciting
the membranes energy is taken up from the original pres-
sure pulse, thus weakening this pressure pulse. As a
result the aerosolizable material is aerosolized in a more
continous, constant and homogeneous form compared
to a rapid output initiated by an unweakened pressure
pulse. By such an attenuation of the pressure pulse the
aerosole produced is comfortable breathable by a pa-
tient.
[0043] Additionally an agglomeration of the aerosoliz-
able material, especially in the reservoir, is prevented.

Brief description of drawings

[0044]

Fig. 1 is a longitudinal sectional view of an embodi-
ment of a system for dosing and aerosolization ac-
cording to the invention;

Fig. 2 is schematic view of an embodiment of a sys-
tem for dosing and aerosolization for use with spon-
taneously breathing adult patients;

Fig. 3 is schematic view of an embodiment of a sys-
tem for dosing and aerosolization for use with ven-
tilated infants; and

Fig. 4 is schematic view of an embodiment of a sys-
tem for dosing and aerosolization for use with ven-
tilated adults.

Detailed description of preferred embodiments

[0045] In Fig. 1, a longitudinal sectional view of a first
embodiment of the system for dosing and aerosolization
is shown. The system 100 comprises a device 1 for dos-
ing and aerosolization, in which an aerosolization chan-
nel 3 is arranged inside a body 2. At its distal end (on the
right in Fig. 1), the body 2 comprises a capillary seat 4
into which a capillary tube holder 14 supporting a capillary
tube 13 is fitted. This capillary tube holder 14 can in turn

be connected via connecting lines and a valve (both not
shown) to a supply of pulsed compressed carrier gas. At
its proximal end (on the left in Fig. 1), the aerosolization
channel 3 opens into a dispersing nozzle 5 whose cross
section increases continuously in a direction extending
away from the capillary tube 13.
[0046] Above the aerosolization channel 3, the device
1 comprises a reservoir 9 for the powdery material to be
aerosolized. The reservoir 9 comprises an outer wall 10
and an inner portion having a cylindrical wall 11 and con-
ically tapering wall 12. The walls 11 and 12 are self-ex-
citing membranes made of, e.g., medical grade silicone
having a wall thickness of about 0.5 mm. Between the
outer wall 10 and the cylindrical and conical walls 11 and
12, spaces 6 and 7 are respectively formed. At the bot-
tom, the reservoir 9 forms an aperture 19 located above
the aerosolization channel 3 that is partially integral part
of the dosing chamber 8. Located above this aperture 19
will be a charge of the powder to be aerosolized (not
shown) which may be clumped together to such an extent
that almost no grain of aerosolizable material enters the
aerosolization channel 3. The whole assembly consisting
of parts 5, 3, 15, 8, 13, and 4 may be turned by 90 degrees
around the apparatus longitudinal axis to prevent powder
from falling into the chamber 8, thus closing the reservoir.
Accordingly, said assembly together with the body 2
forms a rotary valve which allows to interrupt supply of
the powder stored in the reservoir 9 to the dosing cham-
ber 8 and aerosolization channel 3.
[0047] On top of the reservoir 9, a lid 16 is provided
that tightly closes the reservoir. At the bottom side of the
lid, towards the interior of the reservoir, a self-exciting
membrane 17 is provided that seals the top opening of
the reservoir 9. Above the membrane, a humidity (or gen-
erally gas) absorber 18 is included in the cover that elim-
inates residual humidity or other trace gases in the res-
ervoir which otherwise could have adverse effects. Fur-
theron, a space is formed between the membrane 17 and
the humidity absorber 18 (not shown).
[0048] In the present embodiment, the reservoir 9 and
the body 2 with the aerosolization channel 3 are integrally
formed, whereby complete gas-tightness and sterility is
guaranteed. However, it is to be understood that they
may also be separate elements that are fitted together
in an gas-tight manner.
[0049] The dispersing nozzle 5 opens into a proximal
attachment piece 2a which is an integral component part
of the body 2. Onto the attachment piece 2a, a hollow
spacer 20 is fitted in a gas-tight manner. The spacer 20
comprises a cylindrical outer wall 21, a distal portion with
conical inner walls 22 tapered distally, a proximal portion
with conical inner walls 24 tapered proximally, and a cen-
tral portion having cylindrical walls 23 arranged there be-
tween. As with the reservoir, also the walls 22, 23, 24 of
the spacer 20 are self-exciting membranes made of, e.g.,
silicone. Between the outer wall 21 and walls 22, 23, 24
corresponding spaces 25, 26, 27 are provided. An annu-
lar gap is formed between the distal and central portions
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of the spacer 20 and is connected to an auxiliary gas
supply (not shown).
[0050] In operation, pressure pulses of carrier gas en-
ter the aerosolization channel 3 of device 1 through the
capillary 13 and, due to the pressure difference created
between the gas exiting from capillary 13 and the reser-
voir 9 by Venturi’s principle, aerosolizable material is
sucked from the reservoir 9 into the aerosolization chan-
nel 3, dispersed and entrained in the carrier gas. At the
same time, this differential pressure pulse also acts on
the membrane walls 11, 12 of the reservoir 9 and the
membrane walls 22, 23, 24 of the spacer 20, causing
them to bulge and oscillate according to the frequency
of the pressure pulses.Thus, aerosolizable material ad-
hering to the walls is reentrained into the bulk material
and free to enter the carrier gas stream.
[0051] It is to be understood that in alternative embod-
iments only some of the inner walls of the device are
carried out as self-exciting membranes. For example, in
an alternative embodiment only the tapered wall 12 is a
self-exciting membrane. Obviously, each inner wall of
the device which is not carried out as self-exciting mem-
brane does not require a hollow space between this inner
and the corresponding outer wall. For example, when
only the tapered wall 12 is carried out as self-exciting
membrane, spaces 6 and 25-27 are dispensable.
[0052] The amount of aerosolizable material that can
be administered with the devices and systems of the
present invention exceeds 50 mg and is coupled with a
high precision of dosage. On one hand, the precision
allows the use of drugs having a very narrow "therapeutic
window" and on the other hand the large volumes make
the system suitable for use with substances that need to
be administered in large quantities. For example, aero-
solizable medical substances other than lung surfactant
which can be administered by use of the device according
to the invention include antibiotics, nucleic acids, retard
formulas, peptides/proteins, vaccines, antibodies, insu-
lin, osmotically active substances like mannitol, hydrox-
yethyl starch, sodium chloride, sodium bicarbonate and
other salts, enzymes (e.g., DNAse), N-acetyl cystein, etc.
[0053] Turning now to Figure 2, an embodiment of a
system for dosing and aerosolization 200 is shown, which
is employed for large volume dry powder inhalation of
spontaneously breathing patients. The system 200 com-
prises the device 1 for dosing and aerosolization and the
first spacer 20 of the first embodiment, wherein addition-
ally a compensation tubing 29 connects the spaces 6, 7
of the reservoir with spaces 25, 26, 27 of the spacer 20.
On the upstream side, the system 200 comprises a con-
troller 50 that is connected via a compressed air line 51
to a compressed air supply 52 (e.g., the compressed air
supply of a hospital) providing the compressed air
through a main connecting line 41 to the dosing and aer-
osolization device 1. The main connecting line 41 is con-
nected to the capillary holder 14 (distal attachment por-
tion) of the device 1. The flow of the compressed air to
the device is regulated by a fast-switching solenoid valve

40 which is caused to open and close by a current pulse
43 sent from the controller so as to achieve a determined
number, duration and frequency of air pressure pulses.
In use, the flow of compressed air may be triggered au-
tomatically by the controller, but may also be triggered
by the breathing of the patient so as to adapt the timing
of aerosolization and the volume of aerosolized material
provided in the second spacer to the patient’s breathing
characteristics.
[0054] An auxiliary connecting line 42 supplies un-
pulsed air to the annular gap 28 of the spacer 20 (the
connection is not shown) to thereby flush the spacer of
residues of aerosolizable material. Both connecting lines
41 and 42 comprise filters F to block contamination by
undesired particles.
[0055] On the downstream side, a second spacer 30
is connected to the first spacer 20. At the same time, an
ambient air inlet 31 provided with a no-return valve 32 is
provided at the distal end of the second spacer 30. At
the proximal end of the second spacer 30, a straight con-
nector 34 with a mouth piece 35 is positioned, while an
exhaled gas outlet 36 (optionally with a filter F) branches
perpendicularly off the straight connector 34.
[0056] Figure 3 shows an embodiment of the system
for dosing and aerosolization that is particularly suited
for acute respiratory therapy of very young children such
as infants and neonates. Several components which are
the same or are equivalent to those described with re-
spect to Figures 1 and 2 bear the same reference nu-
merals and will not be discussed again. The system 300
comprises the device 1 for dosing and aerosolization and
the spacer 20, and a controller 50 which is connected to
it in the same way as in the embodiment of Figure 2.
Connected to the output of spacer 20 is a ventilator tubing
60 that in turn connects to the first port of a T-piece 61.
Further, in this embodiment a ventilator in CPAP mode
70 is provided that supplies respiratory gas via respira-
tory gas line 64 to a manifold 65 while keeping the ven-
tilator pressure at a constant level. From the manifold 65,
a common ventilating line 62 connects to the second port
of the T-piece 61. The third port is connected to a na-
sopharyngeal tube 66 that is introduced through the in-
fant’s nose so that its tip is positioned just above the
glottis.
[0057] Further, a flow rate sensor 67 is disposed at the
manifold to measure the gas flow rate V3 of the gas in
common line 62. The measurement signals are fed back
to the ventilator 70, which directly controls the pressure
in line 64 and in line 63 by controlling the respective flow
rates, and therefore indirectly controls V3. By means of
this pressure control additional flow from the disperser
dosing unit causes V3 to be down regulated so that the
pressure and hence total flow to the infant (V5) is kept
constant.
[0058] In addition, an oxygen sensor 69 is provided at
the third port of the T-connector 61, monitoring oxygen
content of the respiratory gas mixture actually adminis-
tered to the lungs of the infant. The respective measure-
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ment signals are fed back to the ventilator 70, where to-
gether with the flow rate information a comprehensive
picture of the properties of the supplied respiratory gas
mixture is obtained. These properties are then in turn
controlled by the ventilator 70. In summary, by connect-
ing the device 1 in parallel with the respiratory system, it
becomes possible both to provide oxygen-rich respirato-
ry gas and the correct dose of aerosolized material, such
as lung surfactant.
[0059] Finally, turning to Figure 4, another embodi-
ment of a system for dosage and aerosolization is shown.
The system 400 is used with ventilated adult patients and
comprises the device 1 for dosing and aerosolization, the
controller 50, a ventilator 71 and a hollow spacer 80. The
controller is connected in the above-described manner
to a hospital air supply 52 and via a main connecting line
41 with valve 40 to the device 1, just as described in the
foregoing embodiments. However, in this embodiment,
the spacer 80 is much larger than spacer 20, both in
diameter and in volume, in order to accommodate the
needs of an adult ventilated patient. The spacer 80 is
connected at its distal end to the proximal attachment
piece 2a of the device 1 and has at its proximal end a
straight connector 84 leading to a breathing mask 85. A
respiratory gas inlet 81 with a non-return valve 82 is dis-
posed laterally on the distal end of the spacer 80 and is
connected in the usual manner via a filter and respiratory
gas line 64 to the ventilator 71. Similarly, at the proximal
side an exhaled gas outlet 86 is connected via a non-
return valve 82 and exhaled gas return line 63 to the
ventilator.
[0060] The amount of aerosolizable material that can
be administered with the devices and systems of the
present invention exceeds 50 mg and is coupled with a
high precision of dosage. On the one hand, the precision
allows the use of drugs having a particularly narrow "ther-
apeutic window" and on the other hand the large volumes
make the system suitable for use with substances that
need to be administered in large quantities. For example,
aerosolizable medical substances other than lung sur-
factant which can be administered by use of the device
according to the invention include contrast agents, anti-
biotics, nucleic acids, retard formulas, peptides/proteins,
vaccines, antibodies, insulin, osmotically active sub-
stances like mannitol, hydroxyethyl starch, sodium chlo-
ride, sodium bicarbonate and other salts, enzymes (e.g.
DNAse), N-acetyl cystein, etc.

Claims

1. A device (1) for dosing and aerosolization of aero-
solizable material comprising:

a body (2) with an aerosolization channel (3)
having a distal attachment portion connectable
to a source of carrier gas which provides pres-
sure pulses of the gas to the aerosolization

channel (3) and a proximal attachment portion
(2a) for outputting aerosolized material towards
a patient,
above the aerosolization channel (3) a reservoir
(9) for receiving aerosolizable material, the res-
ervoir comprising outer walls (10) and being con-
nected in a gas-tight manner to the body (2) and
in fluid connection with the aerosolization chan-
nel (3),
characterized in that
the reservoir (9) comprises an inner portion hav-
ing a cylindrical wall (11) and a conically tapering
wall forming a funnel portion (12) that are self-
exciting membranes that can be put into oscil-
lation by the pressure pulses, and that between
the outer walls (10) and the cylindrical (11) and
conical (12) walls spaces (6, 7) are formed.

2. The device (1) of claim 1, wherein the reservoir (9)
is provided with a top cover (16) and the top cover
comprises a self-exciting membrane (17) towards
the reservoir (9).

3. The device of any of the preceding claims, wherein
a self-exciting membrane is provided in a wall of the
aerosolization channel (3) beneath the connection
thereof with the reservoir (9).

4. The device of any of the preceding claims, wherein
the reservoir (9) and the body (2) are integrally
formed.

5. The device of any of the preceding claims, wherein
the reservoir (9) is connected with the aerosolization
channel (3) via a valve (2-5, 8, 13, 18).

6. The device of claim 5, wherein the valve (2-5, 8, 13,
18) is a rotary valve.

7. A system for dosing and dry nebulization of nebuliz-
able material, comprising a device (1) for dosing and
dry nebulization of nebulizable material according to
any of claims 1 to 6, wherein a first hollow spacer
(20) is connected to the proximal attachment portion
(2a) of the device (1) and comprises a distal portion
having inner walls (22) tapered towards the proximal
attachment portion (2a) and a proximal portion hav-
ing inner walls (24) tapered towards the patient, with
preferably a central cylindrical portion therebetween.

8. The system of claim 7, wherein the inner walls (22,
23, 24) of the distal portion, the central portion and/or
the proximal portion of the first hollow spacer (20)
comprise self-exciting membranes.

9. The system of claims 7 or 8, wherein an annular gap
is provided between the distal and the central por-
tions of the first hollow spacer (20), which is connect-
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able to an auxiliary air supply (42).

10. The system of claim 9, further comprising a second
hollow spacer (30) connected distally to the proximal
portion of the first hollow spacer (20) and proximally
to a mouth piece (35), the second hollow spacer (30)
having an ambient air inlet (31) with a non-return
valve (32) provided at the distal end and an exhaled
gas outlet (36) provided at the proximal end of the
second hollow spacer (30).

11. The system of claim 9, further comprising a ventilator
or a CPAP valve (70), wherein the proximal portion
of the first hollow spacer (20) and the ventilator or
CPAP valve (70) are connected via a Y-connector
to a patient side respiratory front end.

12. The system of claim 11, wherein the air delivery port
of the ventilator (70) and the exhaled gas port of the
ventilator are connected to the Y-connector via a
manifold (65).

13. The system of claim 11 or 12, wherein the patient
side respiratory front end is a nasopharyngeal tube
(66).

14. A system for dosing and dry nebulization of nebuliz-
able material, comprising a device (1) for dosing and
dry nebulization of nebulizable material according to
any of claims 1 to 6, further comprising a hollow spac-
er (80) connected at its distal end to the proximal
attachment portion (2a) of the device (1) and at its
proximal end to a respiratory front end (85), and a
ventilator (71),
wherein the spacer (80) is further connected at its
distal end via a non-return valve (82) to an air delivery
port of the ventilator (71), and is further connected
at its proximal end to an exhaled gas port of the ven-
tilator (71).

15. The system of any of claims 11 to 14, wherein any
one of a flow sensor (67) and an oxygen sensor (69)
is provided between the ventilator or CPAP valve
(70) and the patient.

16. The system of claim 12 or 13, wherein a flow sensor
(67) is provided at the manifold (65), and an oxygen
sensor (69) is provided at the patient side port of the
Y-connector.

17. The system of any of claims 7 to 16, wherein a com-
pensation tubing (29) is provided between the inte-
rior of the first hollow spacer (20) or hollow spacer
(80) and the interior of the funnel portion.

18. The system of any of claims 7 to 17, wherein the
system further comprises:

a controller (50) for providing pressure pulses
of carrier gas to the device, the controller (50)
being connectable to a hospital compressed air
supply and connected to the distal attachment
portion of the device body (2) via a valve (40),
wherein the controller (50) is adapted to control
the number and frequency of the carrier gas
pressure pulses and the flow rate of the carrier
gas by controlling the valve (40).

Patentansprüche

1. Vorrichtung (1) zur Dosierung und Aerosolisierung
eines aerosolisierbaren Materials, umfassend:

einen Körper (2) mit einem Aerosolisierungska-
nal (3) mit einem distalen Befestigungsab-
schnitt, der mit einer Quelle eines Trägergases
verbindbar ist, die Druckimpulse des Gases für
den Aerosolisierungskanal (3) bereitstellt, und
mit einem proximalen Befestigungsabschnitt
(2a) zur Ausgabe von aerosolisiertem Material
an einen Patienten,
über dem Aerosolisierungskanal (3) ein Reser-
voir (9) zur Aufnahme von aerosolisierbarem
Material, wobei das Reservoir Außenwände
(10) umfasst und auf gasundurchlässige Weise
mit dem Körper (2) verbunden ist und mit dem
Aerosolisierungskanal (3) in Fluidverbindung
steht,
dadurch gekennzeichnet, dass
das Reservoir (9) einen Innenabschnitt mit einer
zylindrischen Wand (11) und einer einen Trich-
terabschnitt (12) bildenden, sich konisch verjün-
genden Wand umfasst, die selbst-erregende
Membranen sind, die durch die Druckimpulse in
Schwingung versetzt werden können, und dass
zwischen den Außenwänden (10) und den zy-
lindrischen (11) und konischen (12) Wänden
Zwischenräume (6, 7) gebildet sind.

2. Vorrichtung (1) nach Anspruch 1, wobei das Reser-
voir (9) mit einer oberen Abdeckung (16) ausgestat-
tet ist und die obere Abdeckung eine selbst-erregen-
de Membran (17) zum Reservoir (9) umfasst.

3. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei eine selbst-erregende Membran in
einer Wand des Aerosolisierungskanals (3) unter
dessen Verbindung mit dem Reservoir (9) vorgese-
hen ist.

4. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei das Reservoir (9) und der Körper (2)
einstückig geformt sind.

5. Vorrichtung nach einem der vorhergehenden An-
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sprüche, wobei das Reservoir (9) über ein Ventil
(2-5, 8, 13, 18) mit dem Aerosolisierungskanal (3)
verbunden ist.

6. Vorrichtung nach Anspruch 5, wobei das Ventil (2-5,
8, 13, 18) ein Drehventil ist.

7. System zur Dosierung und Trockenvernebelung von
vernebelbarem Material, umfassend eine Vorrich-
tung (1) zur Dosierung und Trockenvernebelung von
vernebelbarem Material nach einem der Ansprüche
1 bis 6, wobei ein erster hohler Abstandshalter (20)
mit dem proximalen Befestigungsabschnitt (2a) der
Vorrichtung (1) verbunden ist und einen distalen Ab-
schnitt mit Innenwänden (22), die zum proximalen
Befestigungsabschnitt (2a) verjüngt sind, und einen
proximalen Abschnitt mit Innenwänden (24), die zum
Patienten verjüngt sind, umfasst, wobei sich vor-
zugsweise ein zylindrischer Mittelabschnitt dazwi-
schen befindet.

8. System nach Anspruch 7, wobei die Innenwände
(22, 23, 24) des distalen Abschnitts, des Mittelab-
schnitts und/oder des proximalen Abschnitts des
ersten hohlen Abstandshalters (20) selbst-erregen-
de Membranen umfassen.

9. System nach Anspruch 7 oder 8, wobei ein ringför-
miger Spalt zwischen dem distalen Abschnitt und
dem Mittelabschnitt des ersten hohlen Abstandshal-
ters (20) vorgesehen ist, der mit einer Hilfsluftzufuhr
(42) verbindbar ist.

10. System nach Anspruch 9, ferner umfassend einen
zweiten hohlen Abstandshalter (30), der distal zum
proximalen Abschnitt des ersten hohlen Abstands-
halters (20) und proximal zu einem Mundstück (35)
angeschlossen ist, wobei der zweite hohle Ab-
standshalter (30) einen Umgebungslufteinlass (31)
mit einem Rückschlagventil (32) am distalen Ende
und einen Ausatemgasauslass (36) am proximalen
Ende des zweiten hohlen Abstandshalters (30) auf-
weist.

11. System nach Anspruch 9, ferner umfassend ein Be-
atmungsgerät oder ein CPAP-Ventil (70), wobei der
proximale Abschnitt des ersten hohlen Abstandshal-
ters (20) und das Beatmungsgerät oder CPAP-Ventil
(70) über ein Y-Verbindungsstück mit einem patien-
tenseitigen Respirationsvorderende verbunden
sind.

12. System nach Anspruch 11, wobei die Luftzufüh-
rungsöffnung des Beatmungsgeräts (70) und die
Ausatemgasöffnung des Beatmungsgeräts über ei-
nen Verteiler (65) mit dem Y-Verbindungsstück ver-
bunden sind.

13. System nach Anspruch 11 oder 12, wobei das pati-
entenseitige Respirationsvorderende ein Nasopha-
ryngeal-Tubus (66) ist.

14. System zur Dosierung und Trockenvernebelung von
vernebelbarem Material, umfassend eine Vorrich-
tung (1) zur Dosierung und Trockenvernebelung von
vernebelbarem Material nach einem der Ansprüche
1 bis 6, ferner umfassend einen hohlen Abstands-
halter (80), der an seinem distalen Ende mit dem
proximalen Befestigungsabschnitt (2a) der Vorrich-
tung (1) verbunden ist und der an seinem proximalen
Ende mit einem Respirationsvorderende (85) ver-
bunden ist, und ein Beatmungsgerät (71),
wobei der Abstandshalter (80) ferner an seinem dis-
talen Ende über ein Rückschlagventil (82) mit einer
Luftzuführungsöffnung des Beatmungsgeräts (71)
verbunden ist und an seinem proximalen Ende ferner
mit einer Ausatemgasöffnung des Beatmungsgeräts
(71) verbunden ist.

15. System nach einem der Ansprüche 11 bis 14, wobei
ein beliebiger eines Durchflusssensors (67)
und/oder eines Sauerstoffsensors (69) zwischen
dem Beatmungsgerät oder CPAP-Ventil (70) und
dem Patienten vorgesehen sind.

16. System nach Anspruch 12 oder 13, wobei ein Durch-
flusssensor (67) am Verteiler (65) vorgesehen ist
und ein Sauerstoffsensor (69) auf der patientensei-
tigen Anschlussöffnung des Y-Verbindungsstücks
vorgesehen ist.

17. System nach einem der Ansprüche 7 bis 16, wobei
ein Kompensationsschlauch (29) zwischen dem In-
nenraum des ersten hohlen Abstandshalters (20)
oder des hohlen Abstandshalters (80) und dem In-
nenraum des Tunnelabschnitts vorgesehen ist.

18. System nach einem der Ansprüche 7 bis 17, wobei
das System ferner Folgendes umfasst:

einen Kontroller (50) zur Bereitstellung von Dru-
ckimpulsen eines Trägergases an die Vorrich-
tung, wobei der Kontroller (50) mit einer Kran-
kenhaus-Druckluftzufuhr verbindbar ist und
über ein Ventil (40) mit dem distalen Befesti-
gungsabschnitt des Vorrichtungskörpers (2)
verbunden ist, wobei der Kontroller (50) zur
Steuerung der Anzahl und Frequenz der Trä-
gergas-Druckimpulse und der Strömungsrate
des Trägergases durch Steuerung des Ventils
(40) eingerichtet ist.

Revendications

1. Dispositif (1) de dosage et d’aérosolisation de ma-
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tière aérosolisable comprenant :

un corps (2) avec un canal d’aérosolisation (3)
ayant une portion de fixation distale pouvant être
raccordée à une source de gaz vecteur qui four-
nit des impulsions de pression du gaz au canal
d’aérosolisation (3) et une portion de fixation
proximale (2a) pour fournir en sortie la matière
aérosolisée vers un patient,
au-dessus du canal d’aérosolisation (3), un ré-
servoir (9) pour recevoir la matière aérosolisa-
ble, le réservoir comprenant des parois extérieu-
res (10) et étant raccordé de manière étanche
aux gaz au corps (2) et en raccordement fluidi-
que avec le canal d’aérosolisation (3),
caractérisé en ce que
le réservoir (9) comprend une portion intérieure
ayant une paroi cylindrique (11) et une paroi
d’effilement conique formant une portion d’en-
tonnoir (12) qui sont des membranes à auto-
excitation qui peuvent être mises en oscillation
par les impulsions de pression, et en ce qu’entre
les parois extérieures (10) et les parois cylindri-
que (11) et conique (12) des espaces (6, 7) sont
formés.

2. Dispositif (1) selon la revendication 1, dans lequel le
réservoir (9) est pourvu d’un couvercle supérieur
(16) et le couvercle supérieur comprend une mem-
brane à auto-excitation (17) vers le réservoir (9).

3. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel une membrane à auto-ex-
citation est prévue dans une paroi du canal d’aéro-
solisation (3) en dessous de son raccordement avec
le réservoir (9).

4. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel le réservoir (9) et le corps
(2) sont formés d’un seul tenant.

5. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel le réservoir (9) est raccor-
dé au canal d’aérosolisation (3) via une valve (2-5,
8, 13, 18).

6. Dispositif selon la revendication 5, dans lequel la val-
ve (2-5, 8, 13, 18) est une valve rotative.

7. Système de dosage et de nébulisation à sec de ma-
tière nébulisable, comprenant un dispositif (1) de do-
sage et de nébulisation à sec de matière nébulisable
selon l’une quelconque des revendications 1 à 6,
dans lequel un premier espaceur creux (20) est rac-
cordé à la portion de fixation proximale (2a) du dis-
positif (1) et comprend une portion distale ayant des
parois intérieures (22) effilées vers la portion de fixa-
tion proximale (2a) et une portion proximale ayant

des parois intérieures (24) effilées vers le patient,
avec de préférence une portion cylindrique centrale
entre elles.

8. Système selon la revendication 7, dans lequel les
parois intérieures (22, 23, 24) de la portion distale,
la portion centrale et/ou la portion proximale du pre-
mier espaceur creux (20) comprennent des mem-
branes à auto-excitation.

9. Système selon les revendications 7 ou 8, dans lequel
un écartement annulaire est prévu entre les portions
distale et centrale du premier espaceur creux (20),
qui peut être raccordé à une alimentation en air auxi-
liaire (42).

10. Système selon la revendication 9, comprenant en
outre un second espaceur creux (30) raccordé dis-
talement à la portion proximale du premier espaceur
creux (20) et proximalement à un embout (35), le
second espaceur creux (30) ayant un orifice d’entrée
d’air ambiant (31) avec une valve antiretour (32) pré-
vue au niveau de l’extrémité distale et un orifice de
sortie de gaz expiré (36) prévu au niveau de l’extré-
mité proximale du second espaceur creux (30).

11. Système selon la revendication 9, comprenant en
outre un ventilateur ou une valve CPAP (70), dans
lequel la portion proximale du premier espaceur
creux (20) et le ventilateur ou la valve CPAP (70)
sont raccordés via un raccord en Y à une extrémité
avant respiratoire côté patient.

12. Système selon la revendication 11, dans lequel l’ori-
fice de distribution d’air du ventilateur (70) et l’orifice
de gaz expiré du ventilateur sont raccordés au rac-
cord en Y via un collecteur (65).

13. Système selon la revendication 11 ou 12, dans le-
quel l’extrémité avant respiratoire côté patient est un
tube naso-pharyngé (66).

14. Système de dosage et de nébulisation à sec de ma-
tière nébulisable, comprenant un dispositif (1) de do-
sage et de nébulisation à sec de matière nébulisable
selon l’une quelconque des revendications 1 à 6,
comprenant en outre un espaceur creux (80) raccor-
dé au niveau de son extrémité distale à la portion de
fixation proximale (2a) du dispositif (1) et au niveau
de son extrémité proximale à une extrémité avant
respiratoire (85), et un ventilateur (71),
dans lequel l’espaceur (80) est en outre raccordé au
niveau de son extrémité distale via une valve anti-
retour (82) à un orifice de distribution d’air du venti-
lateur (71), et est en outre raccordé au niveau de
son extrémité proximale à un orifice de gaz expiré
du ventilateur (71).
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15. Système selon l’une quelconque des revendications
11 à 14, dans lequel l’un quelconque d’un capteur
d’écoulement (67) et d’un capteur d’oxygène (69)
est prévu entre le ventilateur ou la valve CPAP (70)
et le patient.

16. Système selon la revendication 12 ou 13, dans le-
quel un capteur d’écoulement (67) est prévu au ni-
veau du collecteur (65), et un capteur d’oxygène (69)
est prévu au niveau de l’orifice côté patient du rac-
cord en Y.

17. Système selon l’une quelconque des revendications
7 à 16, dans lequel une tubulure de compensation
(29) est prévue entre l’intérieur du premier espaceur
creux (20) ou espaceur creux (80) et l’intérieur de la
portion d’entonnoir.

18. Système selon l’une quelconque des revendications
7 à 17, dans lequel le système comprend en outre :

un dispositif de commande (50) pour fournir des
impulsions de pression de gaz vecteur au dis-
positif, le dispositif de commande (50) pouvant
être raccordé à une alimentation en air compri-
mé de l’hôpital et raccordé à la portion de fixation
distale du corps de dispositif (2) via une valve
(40),
dans lequel le dispositif de commande (50) est
adapté pour commander le nombre et la fré-
quence des impulsions de pression de gaz vec-
teur et le débit du gaz vecteur en commandant
la valve (40).
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